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Abstract

Circular economy (CE) practices aim to extend the
lifespan of materials and products while reducing
waste and dependence on virgin resources. This
study conducts a Systematic Literature Review
(SLR), following PRISMA guidelines, to identify
CE practices adopted by public and private entities
between 1st January 2012 and 31st December 2024
and to assess their outcomes. From 782 retrieved
articles, 164 were selected for textometric and the-
matic analysis, revealing four principal classes:
analytical methods, organizational capabilities and
performance, circular practices, and waste manage-
ment and material recovery. The review shows that
circularity has been advanced through regulatory
frameworks, standards, and green procurement in
the public sector, while private organizations relied
on dynamic capabilities, collaboration, and techno-
logical adoption to enhance CE performance. Key
policy drivers include Extended Producer Respon-
sibility, the EU Circular Economy Action Plans,

and the 2024 Right to Repair Directive. Evidence
also highlights the growing relevance of emotional
durability and affective design in extending product
lifespan, provided these elements are compatible
with principles of technical circularity.

Keywords: circular economy, circular product
development, product design, innovation barriers,
recycling.
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Introduction

The Circular Economy (CE) has emerged
as a prominent framework for sustainable
development, promoting resource effi-
ciency, waste reduction, and the regen-
eration of natural systems through the
closure of material loops and the exten-
sion of product lifecycles (Alhawari et
al., 2021; Hoffmann et al., 2025; Rocha et
al., 2023; Sabale et al., 2025; Verma, 2024).
Although research on CE has expanded
considerably across sectors and regions,
significant conceptual, operational, and
implementation challenges remain (Alha-
wari et al., 2021; Lamey et al., 2024; Puru-
shothaman et al., 2025; Sabale et al., 2025;
Shaharudin et al., 2024; Upadhayay et al.,
2024; Zavos et al., 2024).

The literature identifies three interre-
lated dimensions of CE implementation:
circular resource and product manage-
ment, the transformation of business
models and supply chains, and sup-
portive governance and policy frame-
works (Arsawan et al., 2024; Corréa &
Corréa, 2021; Maleki, 2025; Pisitsank-
khakarn & Vassanadumrongdee, 2020;
Purushothaman et al., 2025; Sathi et al.,
2024). Emerging technologies, such as the
Internet of Things, artificial intelligence,
and blockchain, further facilitate circu-
larity through enhanced traceability and
resource optimization, yet their adoption
remains constrained by financial, tech-
nological, and organizational limitations,
particularly among SMEs (Barén et al.,
2020; Chowdhury et al., 2022; Hong et
al., 2024; Khoja et al., 2024; Ronaghi, 2023;
Sun & Wang, 2022).

Despite the documented environ-
mental and economic benefits of CE, its
social dimension remains underexplored,
particularly regarding equity, decent
work, civic participation, and responsible
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consumption (Zavos et al., 2024). Addi-
tional barriers, including organizational
resistance, insufficient standardization
of circularity metrics, inadequate reverse
logistics infrastructure, and uneven adop-
tion across sectors and regions, continue
to hinder CE advancement (Sabale et al.,
2025; Shaharudin et al., 2024).

To address the question of which cir-
cular practices have been adopted by
public and private organizations between
January 1, 2012, and December 31, 2024,
and what outcomes they generate, this
study advances the literature through
three contributions. First, it develops an
integrative taxonomy of CE practices
based on textometric analysis, linking
operational  activities, organizational
capabilities, technological enablers, and
governance mechanisms. Second, it high-
lights the role of adaptability, collabo-
ration, and innovation capabilities in
shaping sustainability outcomes. Third, it
extends current CE discussions by incor-
porating emotional durability and anthro-
pomorphic product design as emerging
mechanisms for product life extension
that complement traditional principles of
technical circularity.

Theoretical background

The concept of CE, as defined by Hong et
al. (2024), is a production and consump-
tion paradigm that aims to maximize
resource value, reduce costs, and improve
environmental sustainability by pro-
moting the recycling of energy and mate-
rials. Furthermore, Zavos et al. (2024) note
that CE has gained increasing prominence
over the past two decades.

Although the momentum toward a
CE continues to grow and its ecological,
economic, and social benefits are widely
recognized, progress in CE initiatives
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and their adoption remains limited and
less substantial than expected (Upad-
hayay et al., 2024).

Conceptual framework

Building on the literature reviewed and
the identified research gaps, this study

proposes a conceptual framework (Figure
1) that explains how CE practices trans-
late into sustainability performance out-
comes. The framework integrates three
core dimensions: organizational capabili-
ties, circular economy practices, and sus-
tainability performance.

Organizational Capabilities
(dynamic capabilities, etc.)

Enable /
mediate

Circular Economy Practices

(reuse, repair, recycling)

Emotional
Durability
(Design-driven)

Drive
outcomes

Sustainability performance
(environment — economic — social)

Contextual moderators

availability, institutions, industry, regulation)

(firm size, policy, market dynamism, cultural context, resource

Figure 1: Conceptual framework of the capability—practice—performance relationship in the circular economy.
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Organizational capabilities—such as
collaboration, technological adoption,
and supply chain integration—enable
and mediate the implementation of cir-
cular practices. These practices, including
reuse, repair, remanufacturing, and recy-
cling, constitute the operational mecha-
nisms that drive circularity.

The model further posits that contex-
tual moderators, including firm size, the
institutional environment, and policy
frameworks, influence the relationship
between practices and performance.
Additionally, the framework incorporates
emotional durability as a complemen-
tary dimension to technical circularity,
highlighting the role of design and con-
sumer—product relationships in extending
product lifespans.

Method

A comprehensive review of the litera-
ture on CE applications in business con-
texts was conducted using the PRISMA
methodology (Page et al., 2021; Pallavi-
cini et al., 2018). Following the three pre-
scribed stages —identification, screening,

and inclusion— the identification phase
employed three major scientific databases
(Scopus, Web of Science, and Science-
Direct) to locate peer-reviewed journal
articles, explicitly focused on CE imple-
mentation in enterprises. Search strings
were constructed using Boolean operators
(AND, OR), quotation marks, and paren-
theses, with targeted keyword selection.

The final search query, defined as
TITLE-ABS-KEY ( “Circular economy
practices” ) AND PUBYEAR >= 2012
AND PUBYEAR <= 2024 AND ( LIM-
IT-TO (SRCTYPE, “j” ) ) AND (LIMIT-TO
( DOCTYPE, “ar” ) ) AND ( LIMIT-TO (
LANGUAGE , “English” ) OR LIMIT-TO
( LANGUAGE , “Spanish” ) ) AND (
EXCLUDE ( EXACTSRCTITLE , “ACS
Agricultural Science and Technology” )),
further incorporated restrictions related
to source type (journals), document type
(articles), language (English or Spanish),
and the exclusion of specific journal titles.
The selected temporal range (2012-2024)
ensured coverage of contemporary CE
developments. The application of this
search strategy yielded 782 manuscripts,
which are summarized in Table 1.

Database

Search string

Total of
identified
works

TITLE-ABS-KEY (“Circular economy practices”) AND PUBYEAR
>=2012 AND PUBYEAR <= 2024 AND (LIMIT-TO (SRCTYPE,

Scopus

“”)) AND (LIMIT-TO (DOCTYPE, “ar”)) AND (LIMIT-TO
(LANGUAGE, “English”) OR LIMIT-TO (LANGUAGE,

481

“Spanish”)) AND (EXCLUDE (EXACTSRCTITLE, “ACS
Agricultural Science and Technology”))

Refine results for AB= (“circular economy practices”) and English

Web of
Science

or Spanish (Languages) and Article (Document Types) and Mdpi
(Exclude — Publishers) and 2024 or 2023 or 2022 or 2021 or 2020 265

or 2019 or 2018 or 2017 or 2016 or 2015 or 2014 or 2013 or 2012
(Publication Years)

Year: 2012-2024. Title, abstract, keywords: “circular economy

ScienceDirect

practices” AND “application” 36

Filtered by: only articles

Table 1: Search strings by database and the total number of identified works.

108



DOIL https:/ / doi.org/10.33324 / udaakadem.vil8.1223

Coding of papers

The selected papers were coded according
to a data extraction matrix developed by
Connollyetal. (2012) and updated by Boyle
et al. (2016). Ultimately, the 164 studies
that met both the inclusion criteria and
the quality threshold were coded consid-
ering the following categories: (1) circular
economy; (2) circular economy practices
(recycling, reuse, repair, ecodesign, reduc-
tion, upcycling, and remanufacture); (3)
circular economy requirements (waste
management procedures, industry-spe-
cific strategies, cost reduction, corporate
social responsibility, regulatory compli-
ance, and customer demand); and (4)
circular economy applicability (SMEs,
Supply Chain, product development pro-
cess). Furthermore, studies related to agri-
cultural practices were excluded from this
study. Figure 2 shows the application of
the PRISMA methodology.

Inclusion Criteria

Scientific literature published between
January 1, 2012, and December 31,
2024, was considered, with inclusion
restricted to peer-reviewed journal arti-
cles written in English or Spanish. Fur-
thermore, selected studies had to be
directly related to CE practices, organi-
zational implementation, and empirical
or theoretical frameworks.

Exclusion Criteria

The study applied the following exclusion
criteria: (1) document types other than
journal articles (e.g., book chapters, con-
ference papers, and conference abstracts);
(2) grey literature; (3) duplicates; (4) inac-
cessible full-text; and (5) unrelated sus-
tainability studies.
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Screening process

Two independent reviewers conducted
title, abstract, and full-text screening, with
any disagreements resolved through dis-
cussion and consensus.

The selection process was reported fol-
lowing the PRISMA 2020 statement (Figure
2). Of the 782 records identified (Scopus, n
= 481; Web of Science, n = 265; ScienceDi-
rect, n = 36), 41 duplicates and 4 records
removed for other reasons were eliminated
before screening, leaving 737 records for
title and abstract screening evaluation. Of
these, 573 records were excluded because
they did not meet the inclusion criteria.
The remaining 164 reports were sought for
retrieval; all were successfully retrieved
and assessed in full text for eligibility and
quality, with none being excluded at this
stage. Consequently, 164 studies, each cor-
responding to one report, were ultimately
included in the review.

Quality assessment of the studies

Following established systematic review
protocols, manuscripts were evalu-
ated using a quality-scoring framework
adapted from Connolly et al. (2012) and
Kitchenham et al. (2009). Studies were
assessed across six dimensions—research
quality, methodological rigor, thematic
alignment, generalizability, clarity, and
relevance—yielding scores from —6 to 6
(Crespo-Martinez et al., 2024). Applying
a minimum threshold of 3 points to the
full-text reports assessed for eligibility,
164 studies were retained for analysis.
The quality-assessment instrument and
the matrix of the 164 included studies are
provided in Appendix A.

To ensure methodological rigor and
reproducibility, the selected corpus was
analyzed using IRaMuTeQ and TXM, two
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complementary textometric tools that
enable the systematic examination of large
textual datasets by utilizing the hypergeo-
metric law as index. IRaMuTeQ facilitates
lexical classification and Downward Hier-
archical Clustering, while TXM supports
correspondence analysis and vocabulary

specificity assessment through corpus
linguistics and multivariate statistics
(Camargo & Justo, 2013; Heiden, 2010).
Together, these tools provide an empirical
and replicable framework that supports a
systematic and transparent analysis of the
textual discourse (Sousa, 2021).

Records identified from™:

Registers (n = 0)

Databases (n = 782)

(n=737)

Records screened v

!

Reports sought for retrieval
(n=164)

Y

Full-text reports assessed for

(n = 164)

eligibility and quality Y

}

Studies included in review
(n =164)

Figure 2: PRISMA 2020 flow diagram.
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Records removed before
screening:

Duplicate records
removed (n = 41)

Records marked as
ineligible by automation tools
(n=0)

Records removed for
other reasons (n = 4)

Records excluded after title and
abstract screening = 573
(n =573)

Reports not retrieved
(n=0)

Reports excluded (n = 0)
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Corpus construction followed a stan-
dardized procedure. Bibliographic meta-
data were organized in a structured
database, and, following the PRISMA
screening process, only titles, abstracts,
and keywords from eligible studies
were retained. The resulting corpus was
exported as a plain-text file and analyzed
in IRaMuTeQ using lexical classification,
correspondence analysis, and cluster
analysis techniques, thereby ensuring
analytical consistency, traceability, and
reproducibility throughout the study.
Publications published after December
31, 2024, are cited only as methodological
or contextual references and are not part
of the corpus of 164 studies; the included
studies are marked with an asterisk (*) in
the reference list.

500

log(frequences)
50

50

log(rangs)

Figure 3: Statistics of the lexicographic analysis.

Lexicographic Analysis

Titles, abstracts, and keywords from 164
carefully chosen academic publications
were included in this research. The pre-
liminary data for the systematic review
was derived from this lexicometric
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Results and discussion

The results are organized in primary
components: the “Text Analysis” section
provides a broad overview of the studies
analyzed, while the “Lexicographic Anal-
ysis” section presents and discusses the
findings in detail.

Text Analysis

The analysis was divided into three sec-
tions: (a) lexicographic analysis, (b) cluster
analysis using DHC (Reinert method),
and (c) similarity analysis. These anal-
yses were performed using IRaMuTeQ

software. The statistics of the textometric
analysis are presented in Figure 3.

Number of texts: 164
Number of occurrences: 39876
Number of forms: 3510

Hapax number: 1311 (3.29% of

occurrences — 37.35% of the forms)

Occurrences per text mean: 244.64

analysis. To obtain these initial findings,
a lemmatization procedure was used
(Table 2). Through this procedure, each
word was substituted with its canonical
form (Bueno et al., 2021; Crespo-Mar-
tinez et al., 2024).
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# Word Freq. # Word Freq. # Word Freq.
1 Circular 570 11 model 162 21 result 104
2 Economy 535 12 Ce 160 22 strategy 104
3 Practice 436 13 management 148 23 business 98
4 Study 278 14 industry 133 24 technology 97
5 Performance 265 15 Firm 132 25 resource 93
6 Chain 195 16 impact 126 26 base 91
7 environmental 192 17 research 121 27 product 84
8 Sustainable 190 18 green 120 28 production 83
9 Waste 190 19 data 114 29 recycle 81
10 Supply 183 20 sustainability 108 30 development 81

Table 2: The 30 most frequent words.

Cluster Analysis

The Reinert cluster analysis method,
which applied downward hierarchical
classification of the active forms, was
performed. This method defines four
general groups of lexical clusters, as
shown in Figure 4.

Additionally, the Factorial Correspon-
dence Analysis (FCA) results shown in
Figure 5 illustrate clusters of active words.
Cluster 1 constitutes 15.5%, followed by
cluster 2 (24.3%), cluster 3 (29.3%), and
cluster 4 (31%). The graph’s layout, deter-
mined by chi-square values, signifies vari-
able significance. This analysis effectively
synthesizes and justifies word relation-
ships within the lexicon, revealing partic-
ularly close connections between clusters
2 and 3, and between clusters 1 and 4.
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Similarity Analysis

The co-occurrence network analysis,
weighted using chi-square association
values, revealed structured lexical rela-
tionships. Edge thickness indicated the
strength of associations, while node font
size reflected term frequency. The resulting
graph (Figure 6) shows three prominent
word communities centered on “circular,”
“economy,” and “practices.” “Circular”
functions as the central lexical construct,
with “economy” and “practices” forming
its immediate semantic neighborhood,
highlighting the cohesive structure of ter-
minology within the corpus.
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243%

293%

classe 1

classe 4

Figure 4: Dendrogram, including cluster analysis and lexical clusters.

Detailed analysis of clusters

Research subjects in circular economy
practices can be identified through these
clusters, which reveal four distinct group-
ings of papers and scientific materials.
Below are the descriptions and interpre-
tations of these groups. Additionally, it
has been possible to examine the prac-
tices that SMEs have adopted and imple-
mented in accordance with the definition
of these four clusters.

CLUSTER 1: Data collection and
analysis method

Research on CE practices employs diverse
data collection methods, including qual-
itative approaches—such as interviews
(Bais et al., 2025; Corréa & Corréa, 2021;
Dey et al., 2022; Jia & Lin, 2024; Panori
et al., 2024) and observation (Boorsma et
al.,, 2022)—and quantitative tools, such
as surveys, structured questionnaires
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(Alateeg & Alayed, 2025; Batool et al.,
2023; Khodaparasti & Garabollagh, 2023;
Lamey et al., 2024; Siddik et al., 2023), and
firm-level datasets (Xie et al., 2025; Zhang
& Zhu, 2024). These methods facilitate the
examination of links between CE strat-
egies and organizational performance
while capturing environmental, social,
and economic dimensions (Geissdoerfer
et al.,, 2017; Vaidyabhushana et al., 2021).
Surveys—particularly online formats
(Hartwell et al., 2021; Sahoo et al., 2023;
Tietz et al., 2024)—remain central to CE
research, enabling large-scale assessment
of behaviors, perceptions, and barriers to
the adoption of circular business models.
Structured questionnaires enhance reli-
ability and replicability by aligning
standardized items with CE constructs
such as product life extension, recycling,
and resource efficiency, often validated
through pilot testing (Bocken et al., 2016;
Chiappetta et al., 2020).
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Figure 5: Factorial correspondence analyses (FCA) of frequently used words.

Structural Equation Modeling (SEM)
is widely used to test complex theoret-
ical relationships among CE-related con-
structs (Al Rawashdeh et al., 2024; Cheffi
etal., 2023; Dubey et al., 2019; Junaid et al.,
2024; Mishra et al., 2022; Raza et al., 2022;
Riggs et al., 2024; Sellitto et al., 2024). SEM
begins with Confirmatory Factor Anal-
ysis to validate latent constructs—such
as circular orientation or eco-innovation
readiness—ensuring robust measurement
models (Hair et al.,, 2021), before esti-
mating structural pathways that reflect
dynamic interactions across environ-
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mental, social, and economic domains
(Dubey et al., 2019). Sampling strategies
significantly influence the validity of
survey-based CE research, with proba-
bility methods enhancing generalizability,
whereas non-probability designs remain
common for specialized or hard-to-reach
CE populations (Sharma et al, 2024).
Despite their value, surveys and struc-
tured questionnaires can be biased and
lack sufficient contextual depth, necessi-
tating complementary methods such as
interviews or case studies (Dung Nguyen
& Nguyen, 2025).
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To address these limitations, CE
research increasingly adopts mixed-
methods designs, integrating quantitative
surveys with qualitative tools to enable
triangulation and richer interpretive
insights (Dey et al.,, 2022). Advances in
digital survey platforms such as Qual-
trics, SurveyMonkey, and Google Forms
have further strengthened methodolog-
ical efficiency by facilitating large-scale
data collection, intelligent survey flows,
and seamless integration with statis-
tical software (Chen, Jarecka, et al., 2025;
Evans, 2021).

CLUSTER 2: Performance and
capability

Research consistently demonstrates that
the relationship between performance
and capability in the CE is mediated by
an organization’s ability to adapt, inno-
vate, and operationalize circular prac-
tices. Circular economy practices (CEPs)
enhance sustainable supply chain perfor-
mance, with supply chain capability and
flexibility serving as partial mediators
of this relationship (Lartey & Amikiya,
2025). These capabilities—reflecting an
organization’s adaptive and operational
strength—enable more effective imple-
mentation of CE principles and thus con-
tribute to improved sustainable outcomes
(Alateeg & Alayed, 2025; Chiappetta et al.,
2020; Dubey et al., 2019). Moreover, CE
capabilities also drive green supply chain
and process innovation, which further
mediate the link between circular capa-
bility and sustainable performance, par-
ticularly within manufacturing contexts
(Alateeg & Alayed, 2025).

Organizational capabilities, such as
collaboration and environmental com-
mitment, strengthen circular supply
chain capabilities and enhance CE per-
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formance. Empirical findings highlight
the importance of firm-level collaboration
and commitment for translating circular
capabilities into tangible performance
improvements (Rijal et al., 2024). Broader
systematic reviews confirm a positive
relationship between CE practices and
sustainability performance, moderated
by contextual factors including industry
type, institutional environment, and firm
size (Ahmadov et al., 2024; Lartey & Ami-
kiya, 2025). Firm size has been shown to
moderate both the effect of CEPs on sus-
tainable performance and the influence of
stakeholder pressure on CE adoption.

Technological and cultural dimen-
sions further shape the capability—per-
formance nexus. Technology adoption
improves environmental performance
only indirectly, through sustainabili-
ty-oriented innovation (SOI) and CE
practices, which act as mediators (Koval
et al., 2025). Green dynamic capabilities
also enhance environmental and social
performance by reducing inefficiency and
pollution, linking resource-based strat-
egies to sustainable outcomes (Li et al.,
2023). Organizational culture plays a key
mediating role: CEPs foster green culture
within SMEs, thereby increasing environ-
mental performance (Junejo et al., 2024).
Additionally, collaborative supply chain
practices amplify the impact of circular
practices on sustainability performance,
underscoring collaboration as a crit-
ical driver of CE success (Sudusinghe &
Seuring, 2022).

CLUSTER 3: CE Practices

Circular value-retention practices consti-
tute the operational core of CE systems by
extending product lifecycles, preserving
embedded material value, and reducing
dependence on virgin resource extraction.
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Across the reviewed literature, these
practices operate through interconnected
mechanisms  involving  product-life
extension, material recovery, reverse
supply-chain coordination, and sustain-
ability-oriented infrastructure systems.
Rather than functioning independently,
CE practices form integrated value-reten-
tion configurations where organizational
capabilities, technological readiness, and
consumer participation collectively deter-
mine circular performance outcomes.

Product life-extension
mechanisms

Product life-extension mechanisms rep-
resent one of the most effective pathways
for retaining material and economic value
within CE systems. Unlike downstream
recycling processes, which frequently
involve energy-intensive transformations
and material degradation, life-extension
practices preserve product functionality,
embodied energy, and manufacturing
value through prolonged use, restoration,
adaptation, and recirculation (Bakker et
al., 2014; Panori et al., 2024).

Reuse extends product lifecycles
through resale, redistribution, recondi-
tioning, and secondary-market circula-
tion, thereby reducing waste generation
and limiting demand for virgin resources
(Anaya et al., 2024; Jia & Lin, 2024;
Shcherbak et al.,, 2024). The literature
consistently identifies reuse as a high-pri-
ority CE strategy due to its environ-
mental benefits, including greenhouse
gas reduction and resource conservation,
as well as its economic and social contri-
butions through employment generation
and circular market development (Direc-
torate-General for Communication, 2020;
Findik et al., 2023). Social acceptance and
consumer trust remain central determi-
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nants of reuse adoption, while technolo-
gies such as blockchain, IoT sensors, and
digital product passports increasingly
support traceability, quality assurance,
and lifecycle transparency (Batool et
al., 2023; Berninger et al., 2025; Kuah &
Wang, 2020).

Repair further strengthens circular
longevity by preserving product integrity
and delaying material disposal. Beyond
its technical dimension, repair functions
as a socio-technical practice that reshapes
consumer relationships with products by
embedding care, responsibility (Bakker et
al., 2014; Colombo et al., 2024; David et al.,
2025; Yu, 2022), and prolonged ownership
into consumption behavior (Graziano &
Trogal, 2017). At the organizational level,
repair systems depend on reverse logis-
tics infrastructures, predictive mainte-
nance technologies, and modular product
architectures that facilitate disassembly
and component replacement (Findik et
al.,, 2023; Junaid et al., 2024). Ecodesign
principles—including reparability, mod-
ularity, and spare-part accessibility—are
therefore critical for enabling scalable
repair ecosystems and service-oriented
business models such as Product-as-a-
Service (Maleki, 2025; Tellez et al., 2024).

Remanufacturing represents a more
advanced value-retention strategy by
restoring end-of-life products to near-new
conditions through standardized indus-
trial processes involving inspection
(Mugge et al, 2018, Rahee & Sarker,
2024), component replacement, testing,
certification, and warranty assurance
(Adu-Amankwa & Jjomah, 2023; Rahee
& Sarker, 2024). The literature associates
remanufacturing with substantial reduc-
tions in lifecycle emissions, resource
extraction, and production costs (Adu-
Amankwa & [jomah, 2023; Hartwell et al.,
2021; Li, Hamidi, et al., 2024), positioning
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it as a central mechanism within closed-
loop supply chains and industrial sustain-
ability transitions (Boorsma et al., 2022;
Russell & Nasr, 2023). However, market
expansion depends heavily on consumer
trust, perceived product quality, and
supportive regulatory frameworks that
reduce perceived risks associated with
remanufactured goods (Belbag & Belbag,
2023; Lee & Kwak, 2020).

Ecodesign and emotional
durability

Ecodesign is widely recognized as a
foundational enabler of CE implemen-
tation because it incorporates circularity
principles during the earliest stages of
product development (Barén et al., 2020;
Khoja et al., 2024; Riesener et al., 2023).
By emphasizing durability, reparability,
modularity, and recyclability, ecodesign
supports product life extension while
facilitating  repair, remanufacturing,
and material recovery processes across
supply chains (Khoja et al., 2024; Riesener
et al., 2023; Yu et al., 2022). Empirical evi-
dence further indicates that ecodesign
capabilities improve environmental per-
formance, innovation capacity, and long-
term organizational competitiveness,
reinforcing capability-based interpreta-
tions of CE transitions (Ho & Lin, 2024;
Yu et al., 2022).

Concurrently, recent studies high-
light the growing relevance of emotional
durability and anthropomorphic product
design and marketing in strengthening
circular consumption behaviors. By
incorporating human-like characteris-
tics, symbolic meaning, facial features,
or expressive elements into products
and promotional stimuli, firms can foster
relational closeness, increase emotional
engagement, and induce care-taking
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motivations. These mechanisms effec-
tively reduce premature replacement and
encourage sustainable behaviors such
as repair, maintenance, reuse, and waste
reduction (Chen, Wu, et al.,, 2025; Ishi-
gaki et al., 2025, Miesler, 2012). Similarly,
anthropomorphic marketing enhances
empathy toward recycling and reuse sys-
tems, promoting consumer responsibility
and participation in circular practices
(Sehgal et al., 2023; Shirai, 2023). Emo-
tional durability is therefore emerging as
a complementary dimension to technical
circularity, particularly in aging societies,
where secure attachment can mitigate per-
ceived obsolescence, prolong ownership,
and promote behavioral sustainability.
However, tensions may arise because
integrating human-like features can
conflict ~ with  technical circularity
requirements such as design for disas-
sembly, modularity, and material purity
(Herndndez, 2025; Pietroni et al., 2023).
To resolve this tension, scholars propose a
Hybrid Structure-Interface Design Model,
in which internal product structures
adhere to strict circular design principles,
while emotional and anthropomorphic
elements are confined to external or dig-
ital interfaces, thereby ensuring emotional
attachment without compromising recy-
clability or repairability (Rahman et al.,
2025). Advancing this approach requires
integrated assessment frameworks—such
as the Hybrid Evaluation Model (HEM)—
that measure both emotional durability
and technical circularity performance. As
ecodesign becomes mandatory, firms will
increasingly rely on humanized experi-
ences, material storytelling, and circular
business models (e.g., Product-as-a-Ser-
vice) where emotional durability becomes
a key competitive advantage (Haines-
Gadd et al., 2018; Palmieri et al., 2025).
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Material recovery and
optimization

Material recovery and optimization prac-
tices complement product-life extension
mechanisms by reintegrating post-con-
sumer and industrial waste into produc-
tion systems while minimizing material
losses. Advanced recycling technologies—
including chemical depolymerization,
solvent-based dissolution, and thermo-
lytic conversion (Clark & Shaver, 2024;
Karimian et al., 2025)—enable the recovery
of high-quality secondary feedstocks
capable of approaching virgin material
standards (Clark & Shaver, 2024; Klotz et
al., 2024; Li, Theodosopoulos, et al., 2024).
Their effectiveness, however, depends on
reverse logistics coordination, industrial
symbiosis, digital traceability systems, and
access to shared technological infrastruc-
tures (Caceres et al., 2025; Filho et al., 2025).

Reduction constitutes the highest-pri-
ority CE strategy because it prevents
waste generation at the source and decou-
ples material throughput from economic
growth (Sabale et al., 2025). Circular
business models, product-service sys-
tems, and resource-efficient production
systems contribute to reduction by min-
imizing virgin material intensity and
extending resource productivity across
value chains (Ferasso et al., 2020; Geiss-
doerfer et al.,, 2017). However, scholars
warn that rebound effects may partially
offset environmental gains if reductions
in material intensity stimulate additional
consumption (Castro et al., 2022; Schultz
et al., 2024).

Similarly, upcycling transforms waste
streams into higher-value products
through redesign and creative mate-
rial reuse, contributing simultaneously
to waste reduction, local entrepreneur-
ship, and niche circular markets (Cama-
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cho-Otero et al., 2018; Wulf et al., 2024).
Nevertheless, scalability remains con-
strained by material heterogeneity, incon-
sistent supply chains, and the absence of
standardized industrial processes (Cheffi
et al,, 2023; Hernédndez, 2025).

System-enabling infrastructures

The effectiveness of CE value-retention
mechanisms depends largely on enabling
infrastructures that facilitate material cir-
culation, improve energy efficiency, and
integrate reverse supply-chain. Reverse
logistics systems play a central role in this
process by facilitating product collection,
redistribution, recovery, remanufacturing,
and recycling across closed-loop supply
chains (Yun & Han, 2025). These systems
support waste minimization, greenhouse
gas emissions reduction, and resource
recirculation while preserving economic
value through coordinated management
post-consumer material flows.

The integration of renewable energy
further strengthens CE systems by
reducing the environmental footprint of
manufacturing, logistics, and material
recovery activities (Bassi & Dias, 2019;
Le et al, 2024), while reducing depen-
dence on fossil fuels (Nikolakis et al.,
2024). Beyond decarbonization, renew-
able energy adoption can enhance supply
chain resilience, promote social equity,
and support long-term sustainability
transitions, particularly in the context of
growing energy insecurity and increasing
regulatory pressure (Baldassarre, 2025;
Yuyang, 2024).

Opverall, the findings suggest that cir-
cular value retention relies not on isolated
technical interventions but on the integra-
tion of product life extension strategies,
material recovery systems, organizational
capabilities, consumer engagement, and



DOIL https:/ / doi.org/10.33324 / udaakadem.vil8.1223

enabling infrastructures. Accordingly,
CE transitions should be understood as
multidimensional sociotechnical transfor-
mations in which operational practices,
behavioral dynamics, and governance
mechanisms interact to support long-term
circular performance.

CLUSTER 4: CE in the enterprise

The literature indicates that adopting CE
practices remains particularly challenging
for firms operating in developing and
emerging economies, especially SMEs,
despite the growing policy emphasis on
sustainable and resource-efficient busi-
ness models (Sabale et al., 2025). Fur-
thermore, organizational characteristics,
including governance structures, firm
size, and ownership patterns, signifi-
cantly influence the effectiveness of CE
implementation (Bertelli et al., 2025).

Across organizations, strategic and
operational barriers remain among the
most persistent obstacles to circular
transitions. Firms frequently face inad-
equate leadership, limited stakeholder
engagement across the value chain, frag-
mented collaboration, and weak strategic
alignment, all of which hinder the shift
from linear to circular business models
(Ahmadov et al., 2024; Ara et al., 2024;
Chowdhury et al., 2022; Elia et al., 2020;
Sabale et al., 2025). These challenges are
compounded by unclear business cases,
divergent managerial perspectives, and
a lack of standardized performance indi-
cators, which constrain firms’ ability to
assess circular outcomes and develop
long-term strategies (Boorsma et al., 2022;
Mahanth et al., 2023; Van Opstal & Borms,
2023). Organizational cultures that pri-
marily perceive sustainability as a cost
further undermine managerial commit-
ment to CE initiatives.
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Financial constraints are particularly
acute for SMEs and micro-enterprises.
Limited access to funding for CE opera-
tions, research and development, work-
force training, and green technologies,
combined with high upfront investment
requirements and uncertain returns, dis-
courages the adoption of circular business
models (Ahmadov et al., 2024; Ara et al.,
2024; Azadnia et al., 2021; Bertelli et al.,
2025; Boorsma et al., 2022; Brglez et al,,
2025; Chowdhury et al., 2022; Ghisetti &
Montresor, 2020; Henao-Hincapié et al.,
2024; Hetherington et al., 2024). Weak
economic incentives and limited financial
support further constrain firms’ capacity
to implement resource-efficient practices
(Mahanth et al., 2023; Mishra et al., 2023;
Ormazabal et al., 2018; Sabale et al., 2025;
Schmid et al., 2025; Xie et al., 2025).

Institutional and technological bar-
riers also play a critical role. Firms often
encounter  governance inefficiencies,
insufficient technical support, and weak
enforcement of CE-related regulations
(Azadnia et al., 2021; Bertelli et al., 2025;
Brglez et al., 2025; Mahanth et al., 2023;
Sabale et al.,, 2025). At the same time,
inadequate information systems, legacy
technologies, and restricted access to
affordable green technologies hinder
material recovery, remanufacturing, and
resource circulation (Ara et al., 2024; Ber-
telli et al., 2025; Brglez et al., 2025; Chowd-
hury et al.,, 2022; Hetherington et al., 2024;
Mahanth et al., 2023; Mishra et al., 2022;
Nandha Gopan & Balaji, 2023; Ormazabal
et al., 2018; Sabale et al., 2025; Saha et al.,
2025; Van Opstal & Borms, 2023; Verma,
2024; Xie et al., 2025).

Beyond organizational and technolog-
ical factors, social, cultural, and market
barriers highlight the importance of col-
laboration and behavioral change. Poor
coordination among stakeholders, limited
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supplier engagement, and insufficient
demand for circular products restrict the
development of circular value chains
(Camacho-Otero et al., 2018; Mahanth
et al., 2023). Consumer preferences for
new products, skepticism toward reman-
ufactured goods, and a limited will-
ingness to pay premium prices further
constrain market expansion. In addition,
shortages of skilled personnel, limited
expertise CE-related, and supply-chain
inefficiencies reduce firms’ capacity to
operationalize circular solutions effec-
tively (Ahmadov et al., 2024; Henao-Hin-
capié et al., 2024; Sung, 2015; Van Opstal
& Borms, 2023).

Despite these challenges, the litera-
ture identifies several factors that support
CE adoption. For SMEs, economic bene-
fits such as lower repair costs, procure-
ment efficiencies, reduced investment
risks, and increased profitability serve as
key drivers (Ormazabal et al., 2018; Yun
& Han, 2025). Other incentives include
enhanced market value, improved envi-
ronmental performance, reputational
gains, and stronger corporate sustain-
ability (Sonar et al., 2024; Verma, 2024;
Xie et al., 2025). For both SMEs and large
firms, greater customer acceptance of
circular products, improvements across
the value chain, and positive environ-
mental outcomes facilitate circular tran-
sitions and strengthen the business case
for CE implementation (Ormazabal et al.,
2018; Shirai, 2023). Overall, successful CE
adoption depends on addressing multidi-
mensional barriers while leveraging eco-
nomic, operational, environmental, and
market-related benefits.

Path Analysis

As shown in Figure 6, the terms circularity
and economy exhibit a strong relation-
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ship. The term circular is also associated
with practice. The thickness of the con-
necting lines represents the strength of the
relationship between each pair of terms.
These patterns highlight the central role of
the circular economy in linking economic
activity, resource efficiency, and sustain-
ability. Unlike the linear “take, make,
dispose” model, the circular economy
emphasizes retaining the value of prod-
ucts, materials, and resources for as long
as possible. From an economic perspec-
tive, this approach seeks to decouple
production and consumption from the
extraction of finite resources, thereby
reducing costs, mitigating supply risks,
and strengthening resilience across global
value chains.

Circularity is central to this framework
because it involves the continuous circu-
lation of resources through strategies such
as reuse, remanufacturing, and recycling.
Rather than being discarded after a single
use, materials can be reintegrated into
production cycles, thereby minimizing
waste. This principle has ecological impli-
cations and also supports the develop-
ment of closed-loop systems that retain
value, contributing to both environmental
protection and economic viability.
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Figure 6: Path analysis.

Finally, the practical dimension of the
circular economy concerns the transla-
tion of theoretical principles into concrete
actions by industries, policymakers, and
consumers. Practices such as eco-design,
product-as-a-service models, and indus-
trial symbiosis demonstrate how circular
strategies can be operationalized in real-
world contexts. The relationship between
economy, circularity, and practice is dia-
lectical: economic objectives drive the
adoption of circular principles, circularity
provides the conceptual foundation for
these efforts, and practical implementa-
tion translates these principles into action.
Together, these dimensions contribute to
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Theoretical implications

The findings of this review contribute to
the theoretical development of circular
economy research by suggesting that cir-
cular transitions are driven not only by
operational practices but also by the inter-
action among organizational capabilities,
institutional frameworks, technological
readiness, and sustainability-oriented
business strategies. The results support
capability-based interpretations of circular
economy implementation, suggesting
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that dynamic capabilities, including col-
laboration, adaptability, innovation orien-
tation, and supply chain flexibility, help
explain the relationship between circular
practices and sustainability performance.

Additionally, the study contributes
to the emerging discussion of emotional
durability in circular economy systems.
Whereas traditional circular economy
research has primarily focused on mate-
rial recovery, recycling efficiency, and
technical product optimization, the
findings suggest that anthropomorphic
product design and mechanisms of affec-
tive attachment may also contribute to
extending product lifespans and reducing
premature disposal. This perspective
expands the existing circular economy
literature by integrating behavioral and
emotional dimensions into technical dis-
cussions of circularity.

Furthermore, the textometric classifi-
cation developed in this study provides
an integrative conceptual framework for
organizing circular economy research
across interconnected dimensions of oper-
ational practices, organizational capa-
bilities, governance mechanisms, and
technological systems. This integrative
perspective contributes to reducing the
fragmentation currently observed across
circular economy literature.

Conclusions

This study aimed to identify the CE
practices adopted by public and private
organizations between 2012 and 2024
and examine the outcomes associated
with their implementation. Using a PRIS-
MA-based systematic literature review
and textometric analysis of 164 scientific
articles, the findings reveal that CE adop-
tion has evolved from isolated waste
management initiatives toward inte-
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grated organizational, technological, and
policy-oriented transition strategies.

The results suggest that CE imple-
mentation is shaped by the interplay of
organizational capabilities, technolog-
ical readiness, governance mechanisms,
and sustainability-oriented  business
practices. Across the reviewed litera-
ture, practices such as ecodesign, reuse,
repair, remanufacturing, reverse logis-
tics, advanced recycling, and renewable
energy integration emerged as promi-
nent mechanisms for extending product
lifespans, reducing dependence on virgin
resources, and improving environmental
performance. Organizational capabil-
ities, including collaboration, supply
chain flexibility, environmental com-
mitment, and innovation readiness, also
emerged as important factors associated
with the relationship between CE prac-
tices and sustainability performance.

From a theoretical perspective, this
study contributes to the CE literature
in three main ways. First, it develops
an integrative taxonomy of CE prac-
tices through textometric classification,
bringing together operational practices,
organizational capabilities, technological
enablers, and policy mechanisms within
a unified analytical framework. Second,
the findings support capability-based
interpretations of CE transitions by high-
lighting the importance of organizational
adaptability and interorganizational
coordination alongside technical prac-
tices. Third, the study broadens current
discussions of CE by incorporating emo-
tional durability and anthropomorphic
product design as emerging dimensions
that may contribute to extending product
lifespans and complementing technical
circularity strategies.

The findings also indicate that CE
implementation varies according to



DOIL https:/ / doi.org/10.33324 / udaakadem.vil8.1223

organizational size, institutional context,
and technological maturity. SMEs face
persistent barriers, including financing
constraints, inadequate technological
infrastructure, regulatory complexity,
and limited managerial capabilities. By
contrast, large organizations may benefit
from more developed governance struc-
tures, collaborative networks, and tech-
nological capabilities, which can facilitate
the implementation of more advanced cir-
cular initiatives.

From a managerial perspective, the
findings suggest that organizations
should approach CE not only as an envi-
ronmental strategy but also as a process
of capability development that requires
investment in collaboration, innovation,
reverse logistics systems, and circular
product design. Policymakers should pri-
oritize coherent regulatory frameworks,
financial incentives, legislation sup-
porting repair activities, and industrial
symbiosis initiatives to reduce implemen-
tation barriers, particularly for SMEs.

This study has several limitations.
First, the review was restricted to journal
articles indexed in selected scientific data-
bases and published in English or Spanish,
potentially excluding relevant research
published in other languages or dissem-
inated through grey literature. Second,
although textometric analysis facilitates
the identification of thematic structures
across large bodies of literature, it may
capture less contextual nuance than quali-
tative approaches such as meta-synthesis.
Third, the rapid evolution of CE policies
and technologies means that emerging
practices may not yet be adequately rep-
resented in the analyzed corpus. Fourth,
the textometric analysis captures lexical

co-occurrence patterns in titles, abstracts,
and keywords. Consequently, the identi-
fied relationships among practices, orga-
nizational capabilities, and outcomes
should be interpreted as thematic associ-
ations rather than causal relationships or
empirically validated effects.

Future research should investigate the
relationship between emotional durability
and technical circularity, particularly
how anthropomorphic product design
and affective attachment may influence
long-term consumption patterns, product
retention, and repair practices. Further
studies could also examine sector-specific
CE transitions, compare implementation
patterns across developed and emerging
economies, and investigate the roles of
artificial intelligence, blockchain, and dig-
ital product passports in supporting scal-
able circular ecosystems.
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instrument applied to the full-text reports,
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in the review with their scores on each
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(fully meets), 0.5 (partially meets), or 0
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economy:
The role of

BS 8001:2017
for green
transition

in small
business in
developing

economies

Pacheco
D.ADJ,;
Rampasso
1.S.; Michels
G.S,; AliS.M.;
Hunt J.D.

0.5 1 1

67

Evaluation of
relationship
between
nonmetallic
mineral re-
sources pro-
duction and
sustainable
development

Wei X.; Su
W.; Du C.

0.5 0 0.5
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68

Enhancing
the circular
economy
business
model
towards
sustainable
business
performance:
Moderating
the role of
environ-
mental
dynamism

Arsawan
LWE,;
Suhartanto
D.; Koval 0.5
V,; Tralo L;
Demenko V,;
Azizah A.

0.5 1

69

Who Drives
Circulari-
ty?—The

Role of

Construction
Company

Employees

in Achieving

High Circu-

lar Economy
Efficiency

Dréger P;
Letmathe P.

0.5

70

From Waste
to Wealth:
Identifying
the Economic
Impact of the
Recycling
Sector in
Malaysia

UtitC,;

Rosland A.;

Saari M.Y,; 0.5
Rahman
M.D.A.

0.5

71

Information
systems ca-
pabilities val-
ue creation
through
circular
economy
practices in
uncertain en-
vironments:
A conditional
mediation
model

Riggs R.;
Felipe C.M.;
Roldan].L.;

Real J.C.

72

Digital trans-
formation,
incentives,
and pro-en-

vironmental
behaviour:
Assessing

the uptake of
sustainability
in compa-
nies' transi-
tion towards
circular
economy

Tosa C.;
Paneru C.P;

Joudavi 1
A.; Tarigan

AXKM.

0.5
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73

EXAMINING
CIRCULAR
ECONOMY
PRACTICES

AND SUS-
TAINABILITY
PERFOR-
MANCE IN
KNOWL-
EDGE-BASED
COMPANIES
INIRAN

Khodapara-
sti R.B.;
Garabollagh
H.B.

0.5 1 1

74

The tran-
sition to
a circular
economy:
different
paths for
interna-
tional and
non-inter-
national
micro-man-
ufacturing
firms

Ahmadov
T, FoliS.;
Durst S.;
Gerstlberg-
er W.

0.5 1

75

Circular
economy
and social
life cycle

assess-
ment: The

role of
corporate
renewable
energy
strategies,
environ-
mental
justice, and
environ-
mental
impacts

Le T.T;
Tran P.Q.;
Dhar B.K.

76

Natural
resource ef-
ficiency and
the road to a
green econ-
omy: From

scarcity to
availability

Yuyang L.

0.5 0 0.5
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Demystify-
ing circular
economy
and inclusive Shobande
green growth O.A;
77 for promot- Tiwari A.K,; 1 0 0.5 0.5 1
ing energy OgbeifunL.;
transition Trabelsi N.
and carbon
neutrality in
Europe
Exploring Fussone R.;
symbiotic Cannella S.;
78 supply Dominguez 1 1 0.5 0.5 1
chains R.; Framinan
dynamics M.
A forest
companies
typology re-
garding their Panori D.;
contribution Papaspyro-
79 to circular poulos K.G.; 0.5 0 0.5 0 1
economy: a Nikolaou
sustainabil- LE.
ity report-
ing-based
analysis
Potential
of Lauryl
Ga!l:dte as Rossi D.;
Stability and Cappello
go  Reoydlability ) ippi 05 0 0 0 1
Improver of S.: Cinelli P
Poly (Buty- v e b
1 L Seggiani M.
ene succi:
nate-co-adi-
pate)
Circular
economy
practices and Hong T;
corgorate Ou]. Jia
81 social re- ! 0.5 1 0.5 1 1
sponsibility E;ChenL;
. Yang Y.
performance:
the role of
sense-giving
Impact of Oliver L;
Bioplastic Martinez-
82 Design on Pérez N.; 0.5 0 0.5 0 1
Biodigestion Fullana A;
Treatment Conesa J.A.
Green mar-
keting hori- Chen G.;
zon: Industry Sabir A.; Ra-
83 sustainability sheed M.E; 1 0.5 0.5 0.5 1
through mar- Belascu L.;
keting and Su C.-W.
innovation
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Synergistic
Impact of
Internet of
Thlpgs and Zhang Q;
Big-Da- Ullah A.;
84 ta-Driven ! 1 1 0.5 0.5 1
Suppl Ashraf S.;
PPy Abdullah M.
Chain on
Sustainable
Firm Perfor-
mance
Green Logis-
tics Practices
Toward a
Circular
85 Economy: Verma A. 0.5 1 1 0.5 1
A Way to
Sustainable
Develop-
ment
Consumer
intentions
to purchase
remanu-
Glingordi
86 factured Belbag A.; 1 0 05 1 1
products: a Belbas S
behavioral 5>
reasoning
theory
approach
Circular
Economy Sabale D.B.;
Practices for
Kaswan
Net Zero:
Analysis of MS.;
87 YIS Rathi R;; 05 1 1 0 0
Barriers in Garza-Reyes
Indian Small JASY dy
and Medium A adav
. V.
Enterprises
Context
C;I:::‘Zlaa rrciis Provensi T.;
in su lty Sehnem S.;
88 PPy Lopes de 05 1 1 0 1
chains:
Sousa Jab-
The case of
bour A.B.
agtechs
Precursors Agyapong
of circular D Ag-
89 yapong G.; 0.5 1 1 0 1
economy Fri
. rimpong
practices SE
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90

Circular
Economy
Practices and
Sustainable
Performance
of the Textile
and Apparel
Industry:
The Roles of
Corporate
Environmen-
tal Ethics
and Green

Self-efficacy

Alam S.S.;
Masukujja-
man M.;
Ahsan M.N.;
Kokash H.A.

91

EU-Focused
Circular
Economy
Modelling of
Rare Earth
Element
Waste in
Mobile
Phone Touch
Screens by
a System
Dynamics
Approach

Konyahoglu

AK.; Zhang

N.; Bereketli
L

92

Assessing the
peer effects
of college
students' en-
gagement in
the circular
economy:
Survey evi-
dence from
textbook
reuse and
recycling in
China

JiaH.; Lin B.

0.5 0 0.5

93

Examining
the Factors
Influencing
the Level
of Circular
Economy
Adoption in
Agriculture:
Insights from
Vietnam

Nguyen
T.K.; Khue
N.TM.;
Tran Q.P;
Anh N.T.Q,;
Cuong LK,
DuN.C,;
Cuong C.V,;
Thuong V.T.;
Anh D.H.;
VuN.A.
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Green supply
chain man- Sellitto MLA;
agement in Herrmann
the Southern F.F; Dias
94 Brazilian rice M.EP; 1 1 1 0.5
industry: A Rodrigues
survey and G.S.; Butturi
structural M.A.
analysis
Optimal
ordering for
Product-as-
a-Service Vishkaei
% models with B.M. 05 ! ! 05
circular
economy
practices
Competitive
strategy and
circular econ- Osei V.;
omy practice Bai C,;
96 implementa- ~ Asante-Dar- 1 1 1 0.5
tion toward koD.;
corporate Kwarteng A.
sustainability
performance
Impact of Or-
ganisational
Factors on Chowdhury
the Circular S.; Dey PK,;
Economy Rodri-
Practices and guez-Es-
97 Sustainable pindola 1 1 1 0
Performance O.; Parkes
of Small and G.; Tuyet
Medi- N.T.A,; Long
um-sized D.D.;HaT.P.
Enterprises
in Vietnam
Circular
economy Arsawan
ngmodd UL,
98 e(()tfoiz)e;rilc D.; Hariyanti 1 1 05
incentives N'K'D'; Pol-
. ishchuk N.;
and envi-
Bondar V.
ronmental
commitment
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Industry 4.0
technology
and circular
practices: 1208 YM;
99 business Chau, KY; 1 1 1 1 05
management I‘JAz}tlma, 113[’
strategies for aqas,
environmen-
tal sustain-
ability
Exploring
environmen-
tal benefits
of reuse and Minunno,
recycle R; O'Grady,
100 practices: T; Morrison, 1 0 0.5 0.5 1
A circular GM; Gruner,
economy RL
case study
of a modular
building
Eco-benefits
assessment
on urbz?n Sun, L; Li,
industrial
L. H; Dong,
symbiosis LF
based on ma- s rang
terial flows K; Ren, JZ;
101 R Geng, Y; 1 1 1 1 1
analysis Lo
and emergy Fujii, M;
. Zhang, W;
evaluation
) Zhang, N;
approach: Liu 7
A case of ’
Liuzhou city,
China
Circular
economy
practices and
industry 4.0 Yu, Z; Khan,
102 technologies: SAR; Umar, 0.5 1 1 1 1
A strategic M
move of
automobile
industry
Carbon
footprints
of urban F K
transition: ang &
Tracking Dong, L; Ren,
103 R JZ; Zhang, 0.5 0 1 0.5 1
circular QF: Han, L;
economy Fu, HZ
promotions
in Guiyang,
China
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104

Organi-
sational
identity
and circular
economy:
Are inter
and intra or-
ganisational
learning, lean
management
and zero
waste prac-
tices worth
pursuing?

Agy-
abeng-Men-
sah, Y; Tang,

L; Afum,
E; Baah, C;
Dacosta, E

0.5

105

Barriers to
the adoption
of circular
economy
practices in
Micro, Small
and Medium
Enterprises:
Instrument
devel-
opment,
measure-
ment and
validation

Mishra, R;
Singh, RK;
Govindan, K

106

Impact of
industry 4.0
technologies
on sustain-
able supply
chain perfor-
mance: The

mediating
role of green
supply chain
management

practices
and circular
economy

Karmaker,
CL; Al Aziz,
R; Ahmed, T;
Misbauddin,
SM; Mokta-
dir, MA

0.5

107

What lies
about circu-
lar economy

practices and
perfor-

mance? Fresh

insights from
China

Chen, PY;
Dagestani, A

0.5
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108

Circular
economy
practices and
environ-
mental
performance:
Analysing
the role of
big data
analytics ca-
pability and
responsible
research and
innovation

Sahoo, S;
Upadhyay, 1 1 0.5
A; Kumar, A

0.5 1

109

Waste valori-
zation of iron
ore tailings
in Brazil:
Assessment
metrics from
a circular
economy
perspective

Vilaca, ASI;
Simao, L;
Montedo,
ORK; De Ol- 0.5 1 1
iveira, APN;
Raupp-Perei-
ra, F

0.5 1

110

Responsible
governance
mechanisms
and the role
of suppliers'
ambidexter-
ity and big
data predic-
tive analytics
capabilities
in circular
economy
practices im-
provements

Stekelorum,
R; Laguir,
I; Lai, KH; 1 1 1
Gupta, S;
Kumar, A

0.5 1

111

Green
growth &
sustain-
ability
transition
through
informa-
tion. Are
the greener
better
informed?
Evidence
from
European
SMEs

Chatzista-
moulou,
N; Tylli-
anakis, E

0.5 1
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112

Industry
4.0 as an
enabler of
circular
economy
practices:
Evidence
from
European
SMEs

Findik, D;
Tirgil, A;
Ozbugday,
FC

113

Opening
the black
box of
big data
sustainable
value cre-
ation: the
mediating
role of sup-
ply chain
manage-
ment capa-
bilities and
circular
economy
practices

Riggs, R;
Roldan,
JL; Real,
JC; Felipe,
CM

114

The contribu-
tion of circu-
lar economy
practices on
the resilience
of produc-
tion systems:
Eco-inno-
vation and
cleaner
production’s
mediation
role for
sustainable
development

Le, TT;
Ferraris, A;
Dhar, BK

0.5

115

Circular
economy
practices as
a tool for
sustainable
development
in the context
of renewable
energy: What
are the op-
portunities
for the EU?

Jakubelskas,
U; Skvarcia-
ny, V

159
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Investigating
the effects of
the outbreak
of COVID-19
116 on perishable Khan, SAR; 05 1 05 0 1
food supply Ponce, P
chains: an
empirical
study using
PLS-SEM
Pricing
strategies in
aduabehan g orshid-
& vand, B;
closed-loop Guitouni, A;
117 suppl.y chaln Govindan, 0.5 1 1 0.5 1
considering . .
. L. K; Soleima-
incentivized .
. ni, H
recycling
and circular
economy
Data-driven
insights for
circular and
sustainable
food supply
chains: An Bag, S;
empirical ex- Srivastava,
118 ploration of G; Cherrafi, 1 1 1 0.5 1
big data and A; Al A;
predictive Singh, RK
analytics in
enhanc-
ing social
sustainability
performance
Circularity
Tr?;r?;? Barros, MV;
Salvador, R;
external Calle-
119 resource ate 0.5 0 1 0.5 1
f . go-Schmid,
ows in com- . .
. A; Piekarski,
panies: The
2 (@Y1
circular flow
tool
Creating
a sustain-
able future
through . .
Industry 4.0 Junaid, M’
technologies: Dy, JG;
120 Untvi ’ Mubar- 1 1 1 0.5 1
ntying the . .
role of circu- ik, MS;
Shahzad, F

lar economy

practices and

supply chain
visibility

160



DOIL https:/ / doi.org/10.33324 / udaakadem.vil8.1223

. Research Generalizable Research Impact
No. Title Authors design Approach findings question rating

Industry 4.0
technolo-
gies and
sustainable
performance:
do green
supply chain
collabora- Shahzad,
121 tion, circular MF; Liu, HZ; 0.5 1 0.5 0.5 1
economy Zahid, H
practices,
technological
readiness
and envi-
ronmental
dynamism
matter?

A methodol-
ogy to assess
circular
economy
strategies for
sustainable
manu-
facturing
using process
eco-efficiency

Nikolakis,
N; Catti, P;
Chaloulos,
A; Kamp, 0.5 1 1 0.5 1
WYV; Coy,
MP; Alexo-
poulos, K

122

Copper re-
covery from
treatment of

simulated
copper-iron Jeremias, JS;

123 WBEWa o hilida, ML; 05 1 1 05 1

ter using
fluidizedbed W MCE

homoge-
neous crys-
tallization
technology

E-waste
challenges of
124 generative
artificial
intelligence

Wang, P;
Zhang, LY;
Tzachor, A;
Chen, WQ

0.5 0 0.5 0.5 1

Additive
manufac-
turing for
sustainabil-
ity, circu-
125 larity and
zero-waste:
3DP prod-
ucts from
waste plastic
bottles

Al Rashid,

A; Kog, M 0.5 0 1 0 1
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Enhancing
sustainability
in phosphate
ore pro- El-bahi,
cessing: A;Taha,Y;
Performance Ait-Khouia,
126 of frying oil Y; Elghali, A; 1 0 1 0 1
as alternative Benzaazoua,
flotation M
collector for
carbonate
removal
Sustainable
green circu-
lar economic
model with Suthagar,
127 controllable KS; Mishra, 0.5 0 0.5 0.5 1
waste and U
emission in
healthcare
system
Implications Keena, N;
of circular Rondi-
strategies on nel-Oviedo,
energy, wa- DR; De-los-
128 fenand GHG - Rios, AA; 05 0 1 05 1
emissions in Sarmien-
housing of to-Pastor, J;
the Global Lira-Chirif,
North and A; Raugei,
Global South M; Dyson, A
Process-
ability
IR e
129 gen, J; den 0.5 0 1 0 1
cally recycled Doelder, |
blends of !
linear poly-
mers
Demystify-
ing circular
economy
and inclusive Shobande,
green growth OA; Tiwari,
130 for promot- AK; Og- 1 0 1 0.5 1
ing energy beifun, L;
transition Trabelsi, N
and carbon
neutrality in
Europe
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bognihens  Wan SH
of squalene Sun, X; ‘Han,
from waste YQ Li, Z;
131 cooking oil Lu, XC; Shi, 0.5 0 0.5 0 1
by the yeast HR; Zhang,
}\,(armz//via CY; Wong,
lipolytica AYu, AQ
Deepening
big data sus-
tainable val- Riggs, R;
ue creation: Felipe, CM;
132 insights Roldén, JL, N/A N/A N/A N/A 1
using IPMA, Real, JC
NCA, and
cIPMA
Strategic
pathways
to achieve
Sustainable
Develop- Sharma, M;
ment Goal Singh, P;
133 12 through Tsagarakis, ! ! ! 05 !
Industry 4.0: K
Moderat-
ing role of
institutional
pressure
Dredged
materials in
Morocco: .
Safhi, AE;
Curr.ent Mejjad, N;
134 p?thces, El Fadill, H; 1 0 0 0 1
policies, and Bortali, M
roadmap for !
sustainable
management
Determi-
nants of the
transition
towards
circular
135 economy T;?"/\I/{u’ ?Zn, 1 1 1 1 1
in SMEs: a P
sustainable
supply chain
management
perspective
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136

Exploring
the impact
of goals and
motivation
on young
consumers'
sustainable
plastic man-
agement be-
havior using
the Theory
of Reasoned
Goal Pursuit

Islam, MH;
Anam, MZ;
Islam, MT; 1 0 05
Sabbir, MM

137

Circular
economy
implemen-
tation and
sustainability
performance
of the textile
industry in
an emerging
economy

Ho, YH; Lin,
cy 1 1 0.5

138

Developing
an envi-
ronmental
assessment
framework
for an
insect farm
operating in
circular econ-
omy: The
case study of
a Montreal
al (Canada)
mealworm
farm

Paris, N; For-
tin, A; Hotte,
N; Zadeh,
AR; Jain, S; 1 1 05
Hénault-Ethi-
er, L

0.5

139

Towards
sustainable
manufac-
turing: A
comprehen-
sive analysis
of circular
economy key
performance
indicators
in the man-
ufacturing
industry

Aljamal, D;
Salem, A;

Khanna, N; 1 1 05
Hegab, H

0.5
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Unveiling
the power of

social value:

Catalyzing Ayaz, O;

circular Tatoglu, E 1 1 1 05 1
economy in
emerging

market SMEs

140

Integrat-
ing urban
building Andriyani,
information N; Suprobo,
modeling P; Adi, TIW;
and circular Aspar, WAN; 0.5 0 1 0.5 1
economy Jatmiko, AD;
framework Santoso, AD
for green
sustainability

141

Key drivers
for the
adoption Santos, MC;
of circular Veiga, C;
142 economy Dantas, SS; 1 1 1 1 1
practices in Aguas, P;
the tourist Santos, JAC
accommoda-
tion sector

Unlocking

sustainable

performance Arasli F:
143 through Haldorai, K:

circular Rahman, I
economy !

principles

Pillai, SG;

Modeling the
circular econ-
omy in food
production: Moustabchir,
insights from A; Ouakil,
a dynamic H; EL Ouaz- 05 1 1 05 1
stochastic zani, H
general
equilibrium
analysis

144

Analyzing
the role of
environmen-
tal policy
innovations
and natural
resource Wang, YB;
145 management Zhen, JQ; 1 0 1 0 1
in driving Wang, BC
circular
economy
forward:
Evidence
from BRICS
economies
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Improv-
ing Soil
Resilience
and Crop Annepu, SK;
Productivity Pl&:?gaga—
Throu]lgh Karuppas-
Recycling amy, R; Pal-
146 Iv;’f Shpe“t anisamy, S; 05 0 1 05 1
ushroom Kurathalvar,
Substrate: A K: Vanitha
Transition SI\}I' Bath A’
Towards Shirur M:
Circular Khatr,i P,
Economy in /
Hill Agricul-
ture
Barriers and
influencing
factors in the Brglez, K;
1p1plemgnta— Cucek, M;
147 tion of circu- Kober, AA: 1 1 0.5 0.5 1
%ar SeonomY 1 \kman, RK
in Slovenian
road trans-
port
Enhanced
Nanocellulose
Production Karimian
from Cotton D: Anzuon,j
and Textile \} Smania ’
148 Waste Using Z, Orian ’ 0.5 0 1 0.5 1
Bi;ary and L; ,Gross ,S
ernary 4 it
Natural Deep Carraro, M
Eutectic
Solvents
Solvoly- Muzv-
sis and Ka I%]
oxidative Mur;nte;z
liquefac- H Sobek/
tion of the o ] L
end-of-life S; Werle, 5;
composite Adamek, J;
149 P Semite- 05 0 1 05 1
wastes as Kkolos, D:
an element Char,i ﬁ_’
of the dis, CA;
circular Tiriakidou,
CeonOmy . saidak
assump- ! M g
tions
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Biopoly-
mer cryo-
gels for
enhanced
adsorption Braga,
of valuable VHA;
metals Fuentes,
150 from DP; Olivei- 05 0 1 05 1
multi-met-  ra, P; Petri,
al waste DFS
after floc-
culation
and precip-
itation
Reused green Anaya,, K
glass for the cizmlsfg'
151 P i’fﬁ“j{;’f Mocciaro, A; 05 0 1 0 1
sity ceramic Richard, D;
proppants Rel;:ljﬁrff’
Methane pro-
duction from
the energy
valorization
of biomass Nadaleti,
and agro-in- WC,; dos
dustrial Santos, M;
Gomes, J;
152 was.te: an de Souza, E; 0.5 1 1 0.5 1
experimental Missio, A;
approach for Delucis, R;
the bioener- Przybyla, G
gy develop-
ment in Rio
Grande do
Sul, Brazil
Are univer-
sity students
really
hungry for di Santo, N;
sustainabili- Califano,
153 ty? A choice G; Sisto, R; 1 0 0.5 0 1
experiment Caracciolo,
on new food F; Pilone, V
products
from circular
economy
The impact
of TOUR-
ISM and
seasonality
on different Arbulg, I;
154 types of mu-  Rey-Maquiei- 0.5 0 0.5 0.5 1
nicipal solid ra, J; Sastre, F
waste (MSW)
generation:
The case of
Ibiza
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155

Linking
methodolo-
gies to assess
climate
impacts
and circular
economy
strategies
along supply
chains

Lahcen, B;
Eyckmans, J;
Brusse-
laers, J

0.5 1

156

Developing
an extended
producer
responsibili-
ty system for
solid waste
manage-
ment in
Jordan using
multi-criteria
deci-
sion-making
approach

Abu-Qdais,
H; Al-Saleh,
M

0.5

0.5 1

157

Multicriteria
analysis as a
supporting
decision tool
for expand-
ing the use
of the 3T
method for
waste-to-en-
ergy tech-
nologies and
biorefineries

Isigonis, P;
Moustakas,
K; Vakalis, S

0.5 1

158

Reduction of
Hexavalent
Chromium
to Trivalent
Chromium

using Sludge
from Acet-

ylene Gas
Production

Zainuddin,
NAM,; Sar-
wani, NM;
Puasa, SW;
Ismail, KN

0.5

159

Industry 4.0
and cleaner
production: A
comprehen-
sive review
of sustainable
and intelligent
manufactur-
ing for ener-
gy-intensive
manufactur-
ing industries

Shuaiyin
Ma, Wei
Ding, Yang
Liu, Ying-
feng Zhang,
Shan Ren,
Xianguang
Kong, Jiewu
Leng

0.5

0.5
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. Research Generalizable Research
No Title Authors design Approach findings question
Life cycle
assessment Samuele
applica- Abagna-
tions to to, Lucia
160 reuse, recy- . . 0.5 0 0.5 0
. Rigamonti,
cling and Mario
circular Grosso
practices
for textiles
Veruska
Possibil- Ma.zza
ities for Rodrigues
applying Dias, Dan-
the circular IG; g:lllg;gg’
egonc})lmy Camargo
161 in the Fiorini, 05 1 05 05
aerospace Carlos do
industry: Amaral
Practices, Razzino
opportu- Marco '
nities and Antonio
challenges Paulal
Pinheiro
Circular
product
design
maturity
matrix: A Marina
guideline Fernandes
162 toevaluate o 0.5 1 1 0.5
new prod- Daniel
uct devel- Jugend
opment in &
light of the
circular
economy
transition
Matthew
Aufo— Gordon,
mating Anna
building Batallé,
elemgnt Catherine
detection De Wolf
163 for decon- Aldo ’ 0.5 0 1 0.5
struction Sollazzo
planmng. Alexandre
and materi- Dubor
al reuse: A Ton !
case study Wangg
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. Research Generalizable Research Impact
No. Title Authors design Approach findings question ratIi)ng
Buildings
and the
circular
economy:  Mohit Aro-
Estimat- ra, Felix
ing urban Raspall,
164 mining, Lynette 1 0 0.5 0 1
recovery Cheah,
and reuse Arlindo
potential Silva
of building
compo-
nents

Table A2: Matrix of the 164 included studies and quality-assessment scores.
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