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ABSTRACT
This study aims to systematically map the literature on circular economy (CE) applications in small and medium 
enterprises (SMEs) and to propose a conceptual framework for sustainability strategies. The method involved re-
trieving a dataset of 510 publications from the Scopus database and analyzing it with the Bibliometrix package in 
RStudio, using bibliometric techniques to assess publication performance, prolific authors, institutional contribu-
tions, collaboration patterns, and thematic structures, followed by thematic cluster mapping integrated with stra-
tegic management perspectives (environmental scanning, strategy formulation, implementation, and evaluation) 
underpinned by institutional theory, the technology-organization-environment framework, and dynamic capabili-
ties theory. The results reveal a significant increase in CE-related SME research in recent years, with contributions 
concentrated in specific institutions and research networks, and identify three dominant research directions: digital 
technologies enabling circular practices, environmental policies driving adoption, and the design of sustainable 
business models, underscoring the importance of technology-enabled transformation, regulatory alignment, and 
organizational readiness in SME transitions. The contributions of this study lie in providing a strategic roadmap that 
integrates bibliometric insights with management theory, demonstrating how SMEs can transform challenges such 
as capital constraints and limited infrastructure into strategic opportunities through capability development and 
stakeholder collaboration, while offering practical implications for SMEs, policymakers, and academics to design 
evidence-based sustainability strategies that enhance competitiveness and advance global sustainability goals.
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АННОТАЦИЯ
Цель данного исследования — ​систематизировать литературу по применению экономики замкнутого ци-
кла (циркулярной экономики) на малых и средних предприятиях (МСП) и предложить концептуальную 
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1.  Introduction
The linear economic paradigm that has domi-
nated world production has caused excessive re-
source use, industrial waste, carbon emissions, 
and environmental degradation [1]. According 
to [2], the “take-make-dispose” model is envi-
ronmentally harmful and pushing a more sus-
tainable economy. The Circular Economy (CE) 
is a long-term solution that promotes recycling, 
waste reduction, and sustainable product de-
sign to reduce environmental consequences [1, 
2]. Small and medium enterprises (SMEs) are es-
sential in this transition, especially in developing 
countries, significantly contributing to job crea-
tion, value-added distribution, and local innova-
tion [3, 4]. The implementation of CE principles in 
this sector can enhance product longevity and op-
timize resource utilization while facilitating the 
emergence of a more environmentally sustainable 
market [5]. SMEs play a crucial role in advancing 
Sustainable Development Goals (SDGs), especially 
SDG 12, which emphasizes responsible consump-
tion and production practices [4].

The transition of SMEs to a CE encounters mul-
tiple challenges, including organizational structure, 

capital constraints, digital infrastructure, and in-
sufficient technical skills [6, 7]. To address these 
challenges, SMEs must implement strategies that 
facilitate their transition to a CE. In this context, 
it is essential to evaluate the various factors that 
influence the readiness and ability of SMEs to 
adapt to a circular business model. An effective 
method for evaluating readiness involves utiliz-
ing the technology-organization-environment 
(TOE) framework. This framework is essential for 
assessing the readiness of SMEs through three 
primary dimensions: technology, organization, 
and external pressures related to regulations and 
infrastructure support [6]. Conversely, it is essen-
tial to comprehend the impact of external factors 
and institutional pressures on the adoption of CE. 
Institutional theory elucidates the influence of 
coercive pressures (stemming from government 
policies), mimetic pressures (resulting from in-
terindustry imitation), and normative pressures 
(derived from industry standards) on the adoption 
of CE practices in developing nations such as India, 
China, and Brazil [8].

Internally, the implementation of CE neces-
sitates that SMEs modify their structures and cul-

основу для стратегий устойчивого развития. Методы включали получение набора данных из 510 публи-
каций из базы Scopus и его анализ с помощью пакета Bibliometrix в RStudio, использование библиоме-
трических методов для оценки эффективности публикаций, наиболее продуктивных авторов, институци-
онального вклада, моделей сотрудничества и тематических структур. Затем было проведено тематическое 
кластерное картирование, интегрированное с перспективами стратегического управления (анализ внеш-
ней среды, разработка стратегии, ее реализация и оценка), подкрепленное институциональной теорией, 
концепцией «технология-организация-среда» и теорией динамических возможностей. Результаты пока-
зывают значительный рост исследований в области циркулярной экономики для малых и средних пред-
приятий в последние годы, при этом вклад сосредоточен в конкретных учреждениях и исследовательских 
сетях. Авторы выделяют три доминирующих направления исследований: цифровые технологии, способ-
ствующие внедрению экономики замкнутого цикла, экологическая политика, стимулирующая ее внедре-
ние, и разработка устойчивых бизнес-моделей. Подчеркивается важность технологически обеспеченной 
трансформации, соответствия нормативным требованиям и организационной готовности в процессе пе-
рехода МСП к устойчивой экономике. Научный вклад данного исследования заключается в разработке 
стратегической дорожной карты, которая интегрирует библиометрические данные с теорией управления, 
демонстрируя, как МСП могут превратить такие проблемы, как нехватка капитала и ограниченная инфра-
структура, в стратегические возможности посредством развития потенциала и сотрудничества с заинтере-
сованными сторонами, а также предлагая практические рекомендации для МСП, политиков и ученых по 
разработке научно обоснованных стратегий устойчивого развития, повышающих конкурентоспособность 
и способствующих достижению глобальных целей устойчивого развития.
Ключевые слова: экономики замкнутого цикла (циркулярная экономика); малые и средние предприятия; 
библиометрический анализ; переход к устойчивому развитию; стратегическое управление; циркулярная 
бизнес-модель; концепция «технология-организация-окружающая среда»; институциональная теория; 
динамические возможности; стратегия устойчивого бизнеса
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tivate dynamic capabilities to effectively respond 
to rapid external and internal changes. Dynamic 
capabilities theory (DCT) serves as a significant 
framework for analyzing how SMEs cultivate sens-
ing, seizing, and reconfiguring capabilities to ad-
dress the challenges associated with implement-
ing CE principles in their operational activities 
[9]. This change is both operational and strategic, 
involving alterations in business models, supply 
chain management, and collaboration among par-
ticipants within a sustainability-focused industrial 
ecosystem [10, 11]. The existing literature on CE 
and SMEs tends to be predominantly descriptive, 
reliant on case studies, or excessively focused on 
isolated sectoral issues. Research systematically 
mapping the relationships among topics, influ-
ential actors, and emerging trends in CE is scarce 
[12, 13]. This deficiency obstructs data-driven 
decision-making and the formulation of adapt-
able clean production strategies. However, despite 
the increasing number of studies on CE in SMEs, 
limited research has integrated bibliometric map-
ping with strategic management perspectives to 
explain how SMEs can systematically formulate 
and implement CE strategies. Existing studies also 
tend to examine technological, organizational, or 
environmental dimensions separately, without of-
fering an integrative conceptual understanding of 
CE implementation pathways. Therefore, a com-
prehensive knowledge mapping that combines CE 
themes with strategic management frameworks 
remains underexplored.

Therefore, this study aims to systematically 
map and analyze the development of CE research 
in the context of SMEs through a bibliometric 
approach integrated with strategic management 
perspectives. Specifically, this research seeks to 
identify major research trends, thematic clusters, 
influential publications, and conceptual relation-
ships that explain how SMEs formulate, implement, 
and evaluate CE strategies within dynamic busi-
ness environments. In addition, this study aims to 
develop an integrative conceptual framework that 
connects the TOE framework, institutional theory, 
and dynamic capabilities theory in explaining CE 
adoption and strategic transformation in SMEs.

This study contributes to the existing litera-
ture in several ways. First, unlike previous studies 
that primarily focus on isolated technological or 
environmental aspects, this research integrates 
bibliometric mapping with strategic manage-

ment analysis to provide a more comprehensive 
understanding of CE implementation pathways 
in SMEs. Second, this study contributes theoreti-
cally by synthesizing the TOE framework, institu-
tional theory, and dynamic capabilities theory into 
a unified conceptual perspective for analyzing CE 
adoption processes. Third, this research extends 
the bibliometric literature by offering a strategic 
thematic interpretation of CE studies, thereby en-
riching the discussion on sustainability-oriented 
business transformation in SMEs [14].

The significance of this study lies in both its 
theoretical and practical implications. Theoreti-
cally, the findings provide a structured knowledge 
map that clarifies the evolution and intellectual 
structure of CE research in SMEs. Practically, the 
proposed conceptual framework may assist poli-
cymakers, SME managers, and practitioners in 
designing adaptive CE strategies, strengthening 
sustainability-oriented capabilities, and support-
ing green industry policies and clean production 
initiatives [15]. Furthermore, this study provides 
insights that may support the transition toward 
more inclusive and sustainable production and 
consumption systems in developing and emerging 
economies.

2.  Literature review
The implementation of CE principles in SMEs 
necessitates systematic planning. The strategic 
management framework proposed by [14] serves 
as a crucial basis for formulating strategies that 
incorporate CE principles, emphasizing resource 
efficiency and long-term sustainability. An ef-
fective strategy must encompass market analy-
sis, the identification of external opportunities 
and challenges, and sufficient internal man-
agement to facilitate the implementation of CE 
principles [16]. Strategic management is crucial 
for establishing a framework that enables SMEs 
to develop and evaluate sustainability-oriented 
strategies [17]. During the initial phase of en-
vironmental scanning, SMEs evaluate factors 
that affect the implementation of the CE. Insti-
tutional theory is significant in illustrating the 
impact of external pressures, including govern-
ment policies and environmental regulations, on 
SMEs’ decisions to adopt CE practices [18]. Co-
ercive pressures, including government regula-
tions on waste management, frequently serve as 
a key impetus for SMEs to shift towards a more 
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sustainable economy [19]. The TOE framework 
enables SMEs to evaluate their technological 
and organizational preparedness for the imple-
mentation of CE [20].

In the strategy development phase, SMEs de-
sign strategies to integrate CE into their existing 
business models. DCT theory explains that SMEs 
need to develop flexible capabilities to adapt to 
technological and market changes [15]. DCT shows 
that SMEs must be able to change supply chain 
configurations and redesign products to be more 
sustainable [11]. Therefore, the strategy needs to 
consider internal capabilities that support CE and 
involve collaboration with external parties [10]. In-
stitutional theory ensures that SMEs comply with 
regulations and industry standards that support 
sustainability [21]. During the strategy implemen-
tation phase, SMEs began integrating CE principles 
into their operational activities. DCT plays an im-
portant role here, as SMEs need to have dynamic 
capabilities to adapt to the changes that are oc-
curring [10]. The TOE framework is used to assess 
the readiness of the technology used in operations 
and environmentally friendly waste management 
[20]. Institutional theory helps SMEs stay compli-
ant with environmental regulations and current 
policies [19].

During the evaluation phase, SMEs must as-
sess the effectiveness of CE implementation, fo-
cusing on waste reduction and energy savings. 
At this stage, institutional theory is significant, 
as it aids SMEs in evaluating their compliance 
with external demands from government regu-
lations and the industrial sector [1]. The assess-
ment incorporates an analysis of the dynamic 
capabilities of SMEs in their response to oc-
curring changes [15]. SMEs must participate in 
organizational learning and offer feedback to 
modify their strategies, thereby ensuring long-
term sustainability [4]. The implementation of 
CE principles in SMEs necessitates a systematic 
approach encompassing four stages of strategic 
management: environmental scanning, strat-
egy formulation, strategy implementation, and 
evaluation. The strategic management theory 
by [14] offers a framework for developing sus-
tainable strategies, whereas the TOE framework 
and DCT assist in evaluating technological and 
organizational preparedness for CE initiatives. 
Institutional theory presents external factors 
that affect decision making and the execution 

of CE initiatives. Utilizing these theories enables 
SMEs to implement CE practices effectively, im-
prove sustainability, and mitigate adverse en-
vironmental effects. Ongoing assessment will 
guarantee that the implementation of CE evolves 
and delivers sustained advantages for SMEs and 
society at large [1, 10, 20].

3.  Method
3.1. Sources of data 
and search methodology
This study employs a bibliometric approach to 
examine the development of scientific literature 
concerning CE within the context of SMEs. Biblio-
metric analysis enables the systematic identifica-
tion of publication trends, collaboration patterns, 
influential authors, and thematic structures de-
rived from publication metadata [22]. The Scopus 
database was selected as the primary data source 
due to its broad coverage of peer-reviewed inter-
national publications and its compatibility with 
bibliometric analysis tools such as Bibliometrix 
and Biblioshiny.

The data collection process was conducted in 
May 2025 using the search query TITLE-ABS-KEY 
(“circular” AND “economy” AND “SMEs”). The 
query was intentionally designed in a broad and 
inclusive manner to capture interdisciplinary stud-
ies related to CE implementation in SMEs and to 
minimize the exclusion of relevant publications 
that may employ varying terminologies. No pub-
lication year restriction was applied in order to 
observe the long-term evolution of research trends 
in this field.

Several inclusion criteria were applied to im-
prove dataset relevance and consistency. The study 
included: (1) documents indexed in Scopus, (2) 
publications written in English, (3) document types 
limited to journal articles, conference proceed-
ings, and books/book chapters, and (4) publications 
categorized within the subject areas of Business, 
Management and Accounting; Environmental Sci-
ence; Social Sciences; Economics, Econometrics 
and Finance; and Decision Sciences. Documents 
outside these criteria, including editorials, notes, 
errata, and records with incomplete metadata, were 
excluded from the dataset. The initial search iden-
tified 510 documents. After screening and meta-
data verification, all 510 documents fulfilled the 
inclusion criteria and were retained for bibliomet-
ric analysis.
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3.2. Data cleaning and preparation
The data was processed using RStudio and the 
bibliometrix package. The cleaning stage involved 
duplicate checking, verification of metadata com-
pleteness (including author names, titles, affili-
ations, abstracts, and keywords), and the stand-
ardization of synonymous terms such as “SMEs,” 

“small and medium enterprises,” and “small busi-
ness” to improve consistency across the dataset. 
The data was transformed into a bibliographic 
format utilizing the convert2df function.

3.3.  Bibliometric indicators
The performance analysis indicators comprised 
total publications, average annual citations, ac-
tive authors, and the journals that predominantly 
published articles on CE and SMEs [21]. Science 
mapping indicators are employed to evaluate the 
conceptual dimension via keyword frequency and 
density, topic development mapping, and the-
matic analysis illustrated in thematic maps. This 
method offers a thorough examination of the lit-
erature structure and facilitates the creation of 
an integrative conceptual framework concerning 
sustainability in the SME sector [5, 23].

3.4.  Data analysis
The analysis employed two primary methodolo-
gies: document performance analysis and science 
mapping. Performance analysis of documents as-
sesses publication productivity through metrics 
such as annual publications, citation counts, con-
tributing authors, and source of publications. Sci-
ence mapping analyzes the relationships between 
concepts using techniques such as co-occurrence, 
bibliographic coupling, and co-citation. Visualiza-
tion through Biblioshiny demonstrates the con-
ceptual network and keyword clusters associated 
with the strategic management framework pro-
posed by [14]. This framework encompasses four 
stages: environmental scanning, strategy formu-
lation, strategy implementation, and evaluation 
[14]. The mapping is based on several theories, in-
cluding institutional theory [18], the TOE frame-
work [20], and DCT [24], which are commonly uti-
lized in CE studies concerning SMEs [6, 7].

3.5.  Visualization of methodology
Figure 1 illustrates the research methodology flow, 
detailing the stages from data retrieval in Scopus 
to integration into a bibliometric-based strategic 

management framework. Each step illustrates 
a distinct contribution to data-driven analysis, es-
tablishing a robust foundation for the sustainable 
development of CE policies and practices within 
the SME sector.

4.  Results and discussion
4.1. Performance analysis
4.1.1.  Overview of literature characteristics
A bibliometric analysis of 510 publications from 
2005 to 2025 indicates substantial growth in lit-
erature concerning CE in SMEs, with an average 
annual growth rate of 23.4%. This trend under-
scores the rising global focus on sustainable 
transitions within the small business sector [4]. 
The publications comprise 248 sources, includ-
ing scientific journals, conference proceedings, 
books, and book series, reflecting the growth of 
CE themes in SMEs across diverse academic and 
practical platforms [25]. A total of 1,459 authors 

 
Fig. 1. Workflow of the research methodology

Source: Developed by the authors.
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contributed, averaging 3.44 authors per document, 
which reflects the interdisciplinary and complex 
nature of the CE-SME issue [13]. International 
collaboration has reached 34.31%, signifying that 
CE is increasingly recognized as a global research 
focus [1].

4.1.2.  Productivity and citation impact
The average citations per document, at 25.25, 
suggest that the literature on CE in SMEs is ex-
panding rapidly in both volume and academic 
significance. The average document age of 2.53 
years indicates that CE in SMEs is a dynamic and 
increasingly relevant subject [5]. The analysis 
of 510 documents revealed 1,315 distinct terms, 
highlighting the variety of approaches and per-
spectives in CE-SME research. This suggests sig-
nificant thematic diversity and potential for fur-
ther research, especially regarding technological 
innovation, sustainable business models, and en-
vironmental policies [21].

4.1.3.  Yearly scientific output
The annual trend in scientific production indi-
cates a notable rise in research CE within SMEs 
from 2005 to 2025 (Fig. 2). From 2005 to 2015, the 
number of publications remained limited. How-
ever, post‑2017, a gradual increase was observed, 
culminating in a significant surge beginning in 
2020, with a peak of over 120 publications annual-
ly in 2024. This increase correlates with the global 
demand for sustainability, the advocacy for envi-

ronmentally friendly economic policies, and the 
heightened industry awareness of climate change. 
The COVID‑19 pandemic accelerated digital and 
sustainable transformation in SMEs, leading to 
increased research on CE implementation [4, 25].

The trend illustrated in Fig. 2 corresponds with 
earlier studies suggesting that over the past five 
years, CE has emerged as a significant theme across 
business, environmental studies, industrial engi-
neering, and strategic management [13]. CE has 
become a strategic priority in both developed and 
developing nations, particularly through the lens of 
SMEs. The decrease in publications in 2025 is likely 
attributable to indexing processes and publication 
delays, rather than a diminished interest in this 
topic [5]. The average annual publication growth of 
23.4% indicates that CE in SMEs is a rapidly evolv-
ing strategic domain, presenting opportunities for 
further conceptual synthesis and the enhancement 
of evidence-based policy agendas [21, 26].

4.1.4.  Mean citations annually
The analysis of average annual citations indicates 
notable variations in the academic impact of pub-
lications related to CE within the context of SMEs. 
Figure 3 demonstrates that articles published 
from 2005 to 2013 garnered minimal citations, 
attributable to the restricted volume of publica-
tions and the nascent status of CE as a significant 
subject in academic and policy discourse. In 2015, 
there was a notable rise in citations, averaging 
nearly 30 citations per article, which suggests the 

 
Fig. 2. Annual scientific production on circular economy research in SMEs from 2005–2025

Source: Developed by the authors.
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presence of several key articles that were exten-
sively referenced in later research [13]. Following 
the attainment of this peak, the average citations 
exhibited a decline ranging from five to 15 cita-
tions per article during the period from 2017 to 
2023. The observed decline does not indicate 
a reduction in quality or relevance; rather, it is at-
tributable to the time lag citation effect, wherein 
newer articles require additional time to garner 
consistent citations [21]. The rise in publication 
volume facilitates a more equitable distribution of 
citations among a greater number of articles.

Figure 3 indicates a decline in citations for 2024 
and 2025; however, this trend should be interpret-
ed cautiously, as the data may not be fully indexed 
or have garnered sufficient academic attention. 
The average document age is 2.53 years, indicating 
that most publications remain relatively recent and 
may garner additional citations in the future [4]. 
Overall, despite fluctuations in annual citation av-
erages, these results confirm that publications on 
CE and SMEs make a significant scientific contribu-
tion, demonstrating that CE in the context of SMEs 
is not just a temporary discourse but is becoming 
a strategic discipline in clean production and the 
transition towards a sustainable economy [1, 25].

4.1.5.  Leading authors and their 
contributions across time
An analysis of the most active authors over the 
past two decades identifies several key figures 
who have consistently contributed to the develop-

ment of CE literature within the context of SMEs. 
Figure 4 illustrates the ten authors with the high-
est publication counts and the temporal distribu-
tion of their works. Jose Arturo Garza-Reyes is 
a primary author who has consistently published 
from 2018 to 2025, concentrating on the integra-
tion of lean manufacturing and CE into business 
processes, alongside the impact of process inno-
vation on enhancing the operational sustainabil-
ity of SMEs [27]. Consistency demonstrates his 
strategic role in the CE literature, especially with-
in the small manufacturing sector. Furthermore, 
researchers including Soumyadeb Chowdhury 
and Prasanta Kumar Dey have become significant 
contributors, emphasizing the integration of CE 
with digitalization, data-driven decision-making, 
and the preparedness of SMEs to adopt CE models 
[2, 28]. Both are crucial for linking sustainability 
theory to practice within the small business sec-
tor, particularly in developing countries [4].

Figure 4 illustrates that researchers, includ-
ing Ebenezer Afum, Yaw Agyabeng-Mensah, and 
Charles Baah, have conducted empirical studies 
focusing on organizational factors, environmental 
leadership, and green innovation in the context 
of supporting CE in SMEs. The CE-SME literature 
encompasses not only environmental and pro-
duction aspects but also governance issues, orga-
nizational strategy, and managerial behavior [21, 
25]. The contributions of the lead authors reflect 
a cohesive group of scientists actively engaged in 
advancing theory and its application. The activ-

Fig. 3. Mean annual document citations on circular economy research in SMEs
Source: Developed by the authors.
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ity and productivity of CE in SMEs indicate the 
establishment of a robust academic community 
prepared to enhance interdisciplinary and inter-
national collaboration [1, 26].

4.1.6.  Sources of publication
Figure 5 illustrates the distribution of the research 
publication’s sources across multiple platforms. 
The journal Sustainability, noted for its signifi-
cant contributions, exemplifies a commitment 
to interdisciplinary approaches and global per-
spectives in the study of sustainability practices, 
particularly within the SME sector. Despite its ex-
tensive scope, this journal encounters challenges 
related to selectivity and the substantial volume 
of articles requiring review [13]. The Journal of 
Cleaner Production is distinguished by its em-
phasis on technical, policy, and clean production 
dimensions, rendering it particularly pertinent for 
evidence-based and applied research.

Figure 5 indicates that Business Strategy and the 
Environment occupy the third position, emphasiz-
ing the relevance of research in business strategy 
for facilitating the transition to a CE, especially 
within SMEs. This aligns with the findings of [21], 
that sustainability strategies centered on business 
models and value are critical for the implementa-
tion of CE practices in SMEs. Additional journals, 
including the Journal of Business Research (23 doc-
uments), Resources, Conservation and Recycling 
(eight documents), and Circular Economy and Sus-
tainability (10 documents), significantly contribute 

to the dissemination of relevant literature. Certain 
conference proceedings, including Lecture Notes in 
Networks and Systems and Springer Proceedings in 
Business and Economics, facilitate the dissemina-
tion of CE research, illustrating the connection be-
tween academic and industry platforms. The find-
ings indicate that the literature on CE in SMEs has 
expanded in both volume and scope, influencing 
significant scientific domains, including sustain-
ability, business management, and technological 
innovation. Comprehending active publication 
sources is essential for researchers in strategizing 
future publications and enhancing the visibility 
and academic impact of their work [4, 26].

4.2.  Science mapping analysis
4.2.1.  Knowledge structure 
and conceptualization
4.2.1.1.  Conceptual framework  
via keyword co-occurrence network
Figure 6 illustrates the conceptual framework of 
CE literature pertaining to SMEs via a keyword 
co-occurrence network. This analysis delineates 
three primary clusters derived from the semantic 
relationships among concepts in the examined 
publications. The initial cluster, indicated in red, 
centers on the term “circular economy,” which 
serves as the primary keyword regarding both 
frequency and significance. Additional pertinent 
terms encompass sustainability, supply chain 
management, resource efficiency, climate change, 
and environmental economics, suggesting that 

 
Fig. 4. Top author’s production over time on circular economy research in SMEs

Source: Developed by the authors.
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the CE approach is extensively examined within 
the framework of production system sustainabil-
ity and resource efficiency [1, 21].

The second cluster, represented in blue, centers 
on the term “SMEs” and encompasses concepts 
including developing countries, barriers, business 
models, product design, and Industry 4.0. The 
implementation of CE in the analyzed SMEs is 
assessed not only from an environmental stand-
point but also through the lenses of technological 
innovation, process design, and adoption chal-
lenges in developing countries [4, 29]. The signifi-
cant connection between SMEs and sustainable 
development highlights the crucial role of SMEs 
in attaining the SDGs, especially Goals 8, 9, and 
12. The third cluster, indicated in green, includes 
terms such as recycling, waste management, en-
vironmental sustainability, and economic factors. 
This cluster presents a technical and economic per-
spective on CE, emphasizing waste management 
and recycling processes in relation to operational 
sustainability [25]. The emergence of the terms 

“human” and “economic” also indicates a tendency 
to associate the CE not only with environmental 
aspects but also with social and economic dimen-
sions. The network structure indicates that the 
literature on CE in SMEs exhibits a diverse nature, 
integrating economic, social, environmental, and 
technological components. The significant co-exis-
tence of keywords suggests that the approach to CE 
in the SME sector is transitioning from technical 
concerns, such as recycling, to strategic consider-

ations, including business model design, decision-
making, and the integration of new technologies 
[13]. This mapping delineates the existing knowl-
edge structures and presents avenues for investi-
gating more profound cross-disciplinary themes 
in forthcoming research.

4.2.1.2.  Co-occurrence  
density map of keywords
Figure 7 illustrates the keyword co-occurrence 
density map, indicating the intensity of topics 
within CE studies related to the SME sector. Dark 
red areas represent high concentrations of key-
words, indicating the predominant core themes 
within this literature. In contrast, regions with 
lighter hues signify subjects that are infrequently 
addressed yet maintain a thematic relationship.

The density map reveals that terms like CE, sus-
tainability, SMEs, and sustainable development are 
predominant, highlighting these four concepts as 
central themes in CE-SME literature, which em-
phasizes the integration of sustainability into SME 
activities [1, 25]. Furthermore, concepts including 
supply chain management, environmental man-
agement, resource efficiency, climate change, and 
ecological innovation are gaining prominence in 
high-density areas, suggesting that CE-SMEs are 
progressively addressing more specialized topics, 
such as sustainable supply chain management [13, 
21]. Terms associated with digital technology and 
Industry 4.0 emerged in areas of low intensity, sug-
gesting that this domain remains in development 

Fig. 5. Top 10 most productive sources on circular economy research in SMEs
Source: Developed by the authors.
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and holds significant potential to facilitate sustain-
able practices in the future [4]. The density map 
supports prior analyses and underscores potential 
avenues for further investigation, especially regard-
ing the incorporation of digital technologies, inno-
vative business models, and data-driven decision-
making in the context of the CE for SMEs [26, 29].

4.2.1.3.  Trending topics
Figure 8 illustrates the evolution of topics within 
CE literature in the SME sector from 2018 to 2025, 
as derived from the Scopus database. This finding 

indicates that key themes such as CE, SMEs, and 
sustainable development were dominant between 
2020 and 2024, reflecting that these fundamental 
issues remain central to academic discussions re-
lated to the sustainability of SMEs [1].

The terms “recycling,” “waste management,” 
and “environmental management,” which have 
been prevalent since the onset of the period, be-
gan to decline in frequency post‑2022, suggesting 
a transition from conventional environmental con-
cerns to a more strategic and digital focus. Since 
2023, emerging topics such as digital transforma-

 
Fig. 6. Keyword co-occurrence network on circular economy research in SMEs

Source: Developed by the authors.

Fig. 7. Key word density visualization of research on circular economy research in SMEs
Source: Developed by the authors.
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tion, green development, and artificial intelligence 
indicate that technology is becoming a significant 
driver in the implementation of CE practices in 
SMEs. Themes such as “circular economy practices” 
and “green economy” have experienced notable 
growth, indicating a heightened interest in the 
practical implementation of CE principles within 
the framework of green development. This finding 
is consistent with the research conducted by [21], 
which indicates that CE practices in SMEs are now 
transitioning towards the integration of digital and 
collaborative methods. This analysis of trends in 
the topic reflects the evolution of concepts within 
CE-SME literature and identifies strategic direc-
tions for future research, such as technology inte-
gration, sustainability performance measurement, 
and eco-friendly business models.

4.2.1.4.  Thematic mapping
Figure 9 presents a thematic map that depicts key-
words associated with SMEs in the CE study. This 
map classifies topics into four quadrants accord-
ing to their relevance and level of development. 
The upper right quadrant (Motor Themes) promi-
nently features the terms “small and medium-
sized enterprises,” “sustainability,” and “inno-
vation,” indicating the primary emphasis of the 
literature on the implementation of sustainability 
by SMEs through innovation in business models 
and technology [1, 25]. While CE policies and so-
cietal pressures have promoted green innovation, 

the effectiveness of digitalization remains limited 
due to constraints in human resources and access 
to technology, necessitating training and capacity 
development [30]. Advanced technologies, includ-
ing big data analytics [31] and social media [32], 
facilitate the CE transition by enhancing trans-
parency and efficiency in the assessment of the 
triple bottom line (TBL). Digital business models, 
such as digital platforms and the metaverse, en-
hance the scope of CE practices in SMEs, facilitat-
ing their growth and internationalization [33].

The upper left quadrant (Niche Themes) high-
lights the topics “barriers,” “digital technology,” 
and “facilitators.” The evidence suggests that, al-
though barriers to CE implementation continue 
to be a primary concern, digital technology and 
digital transformation are emerging as potential 
enablers to facilitate CE [4]. Issues such as low 
awareness, limited infrastructure, and a shortage 
of human resources create a negative cycle in the 
transition to a CE [34, 35]. Blockchain, Internet of 
Things (IoT), and big data enhance efficiency and 
transparency in the CE process [36, 37]. The themes 
of “circular economy,” “MSMEs,” and “SMEs” in the 
lower right quadrant (Basic Themes) remain at the 
foundational concept stage and necessitate further 
investigation, especially regarding new sectors and 
business models [21].

The lower left quadrant (Emerging or Declining 
Themes) signifies that topics like “business models,” 

“decision-making,” and “product design” remain in 

Fig. 8. Timeline of keyword trends on circular economy research in SMEs
Source: Developed by the authors.
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the conceptual and experimental phases. Several 
studies have established CE-based business models 
[38] and ISM-based decision frameworks [39], which 
demonstrate the importance of multidisciplinary 
approaches in product design and technology in-
tegration to facilitate CE [40]. The central quadrant 
encompasses themes including CE practices, supply 
chain management, and sustainability performance. 
This suggests that the CE in SMEs is progressing 
from fundamental concerns such as waste manage-
ment and resource efficiency to a more integrated 
approach involving digitalization, innovation, and 
supply chain management [3, 41]. Digital technolo-
gies, including blockchain, IoT, and big data, are 
essential for facilitating CE transformation and 
enhancing transparency and sustainability perfor-
mance [42, 43]. A comprehensive strategy that em-
phasizes cross-sector collaboration and enhances 
the internal capabilities of SMEs can expedite the 
transition to a sustainable and competitive CE [44, 
45]. This finding suggests that CE in SMEs is pro-
gressively advancing from fundamental concepts 
to the incorporation of more intricate issues, in-
cluding innovation, digitalization, and supply chain 
management. This evolution presents opportunities 
for further research into the advancement of more 
inclusive and sustainable CE practices.

4.2.2. Thematic integration  
nd theoretical framework
A bibliometric analysis of 510 documents sourced 
from Scopus revealed seven primary clusters: 

barriers, business models, CE, CE practices, im-
plementation processes, SMEs, and sustainable 
development. The groups represent interrelated 
conceptual dimensions that can be examined in 
relation to organizational strategy, as demon-
strated in Fig. 10.

This research integrates three primary theories: 
the TOE framework, DCT, and institutional theory, 
applied to the strategic management process as 
outlined in the model [14]. This method facili-
tates a thorough examination of the CE in SMEs, 
encompassing external influences and internal 
competencies, to develop effective sustainability 
strategies.

4.2.2.1.  Environmental scanning:  
external pressures and contextual 
readiness for CE implementation in SMEs
During the environmental scanning phase, institu-
tional theory elucidates the influence of coercive, 
normative, and mimetic pressures on the adoption 
of CE practices. The significance of public policy 
and national context is clearly illustrated in the 
process and policy implementation cluster, as 
demonstrated by the cases of India and China [8]. 
The environmental dimension of the TOE frame-
work enhances this study by assessing external 
readiness, encompassing infrastructure support 
and logistics systems, which affect SMEs’ capacity 
to transition towards CE [20]. A significant aspect 
in the literature regarding CE in SMEs is the im-
pact of external factors on organizational readi-

 
Fig. 9. Thematic quadrant of keywords on circular economy research in SMEs

Source: Developed by the authors.
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ness for sustainable transition. Keyword clustering 
reveals that implementation processes and policies 
are pivotal, exhibiting high frequency and strong 
centrality values within the bibliometric network. 
Terms like implementation processes, India, CE, 
and market conditions are prevalent in numerous 
documents, underscoring the significance of mar-
ket and policy dynamics in facilitating CE [4].

Institutional theory posits that organizations 
encounter three forms of pressure: coercive (regu-
lations and policies), mimetic (adopting successful 
practices), and normative (industry and profession-
al standards) [18]. [46] highlight the importance of 
national policies, tax incentives, and waste man-
agement regulations in fostering the development 
of CE practices within SMEs. The implementation 
is primarily driven by the central government’s 
coercive pressure; however, its continuation is 
contingent upon the internal capacity of the or-
ganization. Nonetheless, a significant challenge 
for developing nations such as India and Indone-
sia is the disparity between governmental policies 
and the constraints of infrastructure readiness and 
available resources. Study [47] demonstrates that 
the disparity between macro policies and the micro 
capacity of SMEs obstructs the effective implemen-
tation of CE. The TOE framework indicates that 
the effective implementation of a CE necessitates 
backing from infrastructure, regulatory frame-
works, and technological collaborations [20].

Market conditions significantly influence the 
relationship between the intention to adopt CE 

practices and their success rate. Study [48] dem-
onstrates that the CE will not progress without 
a market prepared to accept products derived 
from remanufacturing, recycling, or upcycling. 
The focus on normative and mimetic pressures, 
as articulated by [49] indicates that SMEs in South 
Asia are adopting CE not solely due to govern-
ment policies but also in response to pressures 
from industry communities and trade associa-
tions advocating for environmentally sustainable 
standards. The bibliometric data suggests that the 
primary emphasis in the CE literature for SMEs is 
on the implementation process and policies. From 
a practical perspective, SMEs may operationalize 
the environmental scanning stage by conduct-
ing regulatory assessments, identifying market 
demand for sustainable products, and evaluat-
ing the availability of recycling infrastructure and 
technology support systems. Stakeholder mapping 
activities involving suppliers, local governments, 
industry associations, and consumers may also 
assist SMEs in identifying institutional expec-
tations and sustainability opportunities [46, 49]. 
In addition, SMEs can assess external readiness 
through infrastructure audits and collaboration 
feasibility analyses to determine the availability 
of reverse logistics systems, waste management 
facilities, and technological partnerships required 
for CE adoption [20, 55]. This practical mechanism 
enables SMEs to identify external constraints and 
opportunities before developing CE-oriented stra-
tegic initiatives.

Fig. 10. Thematic integration within the strategic management framework on circular economy research in SMEs
Source: Developed by the authors.

 

Strategic Pathways for Circular Economy Implementation in Small and Medium Enterprises: A Theoretical Integration Approach



50 rbes.fa.ru

4.2.2.2. Strategy formulation: assessing 
organizational readiness and dynamic 
capabilities in CE strategy development
The strategy formulation stage in implementing 
CE in SMEs focuses on how the organization re-
sponds to external challenges and designs strate-
gies that align with its capabilities. Based on bib-
liometric analysis, clusters such as SMEs, business 
models, and barriers indicate a strong strategic 
orientation from within the organization. Key-
words such as product design, decision making, 
resource efficiency, and digital technology reflect 
that CE strategies are highly influenced by tech-
nological readiness, business process structures, 
and an organization’s ability to adapt to envi-
ronmental changes [1, 25]. Within the framework 
of TOE theory, internal technological readiness 
and organizational structure are relevant at this 
stage. TOE emphasizes that the success of inno-
vations like CE depends on internal technological 
readiness, such as digital devices and production 
processes, as well as organizational readiness in 
terms of management and human resource capa-
bilities. This finding is supported by, who showed 
that SMEs with integrated digital information 
systems are better prepared to design data-driven 
circular business models and automate processes.

Additionally, DCT explains the importance of 
dynamic capabilities in SMEs, such as the ability 
to reconfigure supply chains and redesign products 
for greater sustainability [6, 50] emphasize that CE 
strategies need to focus on product design innova-
tion to extend product lifecycles and achieve ef-
ficient disassembly. Decision making is one of the 
key aspects in formulating CE strategies. In SMEs, 
strategic decisions tend to be top down but often 
lack formal structure. [51] emphasize the impor-
tance of data-driven decision-making frameworks 
and technological support to help SMEs formulate 
more targeted CE strategies based on sustainability 
performance indicators. However, many SMEs face 
internal barriers, such as a lack of skilled labour, 
unwillingness to change, and a short-term orienta-
tion in business management. [52] show that sus-
tainability strategies must be integrated with the 
core business strategies of SMEs for the transition 
towards a CE to be effective and sustainable. Overall, 
this analysis confirms that CE strategies are not only 
linked to overall business strategies but must also 
be a core component of business models focused on 
innovation and long-term sustainability [1].

Practically, SMEs may formulate CE strate-
gies by integrating sustainability objectives into 
their core business models and identifying prior-
ity areas for resource efficiency, eco-design, and 
waste reduction initiatives. Internal capability as-
sessments involving digital readiness, employee 
competencies, and organizational flexibility may 
support strategic alignment between CE objec-
tives and operational capacities [7, 20]. Further-
more, SMEs may utilize sustainability indicators 
and data-driven decision-making systems to 
support strategic planning processes and evalu-
ate the feasibility of circular business models [51]. 
Product redesign strategies emphasizing durabil-
ity, repairability, and efficient disassembly may 
also strengthen long-term CE competitiveness and 
support sustainable innovation pathways [6, 50]. 
These mechanisms allow SMEs to translate envi-
ronmental pressures and sustainability goals into 
actionable organizational strategies.

4.2.2.3. Strategy implementation: 
operational execution and process 
transformation towards CE
The implementation stage of the strategy for ap-
plying CE in SMEs is crucial because it links strat-
egy formulation to the achievement of promised 
sustainability. Based on bibliometric analysis, 
groups such as resource efficiency, supply chain, 
production processes, and green innovation show 
a strong focus on operational execution. Terms 
like remanufacturing, reverse logistics, industrial 
symbiosis, and sustainable production consist-
ently appear, indicating the dynamics of CE im-
plementation at the operational level [1, 25].

Implementing a CE requires planned changes 
across the entire value chain, from design, produc-
tion, and distribution to recycling. DCT is highly 
relevant at this stage because it explains that the 
successful implementation of a strategy depends 
on the organization’s ability to adapt its processes 
to sustainability demands [53]. In the study [54], 
SMEs that successfully integrated CE principles 
into production were able to increase energy effi-
ciency by up to 30%. However, the implementation 
of CE faces significant challenges, including build-
ing reverse logistics infrastructure and effective 
waste management systems. The author of [55] 
showed that the success of CE in SMEs is highly 
dependent on a local ecosystem that supports re-
cycling. This is where TOE becomes relevant again, 
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with an emphasis on organizational structure, in-
formation systems, and technology partnerships 
to support sustainable innovation [20].

New technologies and eco-innovation also play 
a crucial role in supporting CE. Study [56] empha-
sizes that eco-innovation is not only related to 
technology replacement but also encompasses 
changes in business processes. Digital technologies, 
such as IoT and eco-friendly enterprise resource 
planning (ERP), are becoming essential tools in the 
implementation of CE [1]. Although many SMEs 
understand the concept of CE, challenges such as 
lack of funding and limited technical training hin-
der implementation. [57] suggest that incentive 
policies and support for an eco-friendly entrepre-
neurial ecosystem are crucial. Industrial symbiosis 
practices can also accelerate the transition, as ex-
emplified in [58], which noted the successful col-
laboration between companies in using waste as 
raw material. Overall, implementing CE in SMEs 
requires a comprehensive, contextual, and strategic 
approach that involves collaboration between vari-
ous stakeholders. From an operational perspective, 
SMEs may implement CE practices through phased 
transformation initiatives, beginning with pilot 
projects focused on waste reduction, recycling sys-
tems, green procurement, and resource efficiency 
improvements. The implementation process may 
also involve the adoption of reverse logistics sys-
tems, industrial symbiosis partnerships, and sus-
tainable production technologies to optimize ma-
terial circulation across the value chain [1, 25, 58]. 
Digital technologies such as IoT-based monitoring 
systems and environmentally integrated ERP plat-
forms can further support operational efficiency, 
waste tracking, and process transparency [1, 56]. To 
address financial and technical limitations, SMEs 
may collaborate with external stakeholders, includ-
ing suppliers, government agencies, universities, 
and industry networks, to strengthen technological 
capabilities and access sustainability incentives [55, 
57]. This implementation mechanism reflects the 
importance of adaptive organizational capabili-
ties and collaborative ecosystems in facilitating CE 
transition within SMEs.

4.2.2.4.  Evaluation and control: impact 
evaluation and feedback mechanisms 
in the implementation of CE in SMEs
The evaluation and control stage of the CE 
strategy implementation in SMEs emphasizes 

the importance of continuous performance as-
sessment and feedback mechanisms for strategy 
adjustments to remain relevant. The evaluation 
focuses not only on measuring environmental 
efficiency or waste reduction but also on the 
economic and social benefits that can be gen-
erated by implementing CE in SMEs [1]. Biblio-
metric analysis identifies new clusters, such as 
performance assessment, sustainability indica-
tors, impact evaluation, resilience, and circular 
metrics, highlighting the importance of inte-
grated sustainability measurement systems in 
SME management [21, 25]. The study [59] de-
veloped a multi criteria evaluation framework 
incorporating life cycle thinking and the TBL, 
assessing the effects of CE on SMEs by consid-
ering environmental, economic, and social as-
pects.

Limited access to complex evaluation tools is 
a major challenge for SMEs, necessitating a prac-
tical indicator-based approach. Study [1] suggests 
implementing easily accessible sustainability indi-
cators, such as waste intensity, material reuse ra-
tio, and energy savings, to increase organizational 
awareness of CE performance. TOE [20] is relevant 
in assessing an organization’s readiness to imple-
ment technology-based evaluation systems, such 
as digital dashboards for monitoring emissions 
or automated reporting systems, which reflects 
the maturity of CE in SMEs [53]. DCT also plays 
an important role in developing learning routines 
and establishing a sustainable feedback loop [7]. 
The importance of performance-based incentives 
supported by government policies to drive strate-
gic evaluation and control is also reflected in sub-
sidy programs that can improve SME compliance 
with CE indicators [54]. In practical terms, SMEs 
may evaluate CE performance using measurable 
sustainability indicators, such as waste intensity, 
material reuse rates, recycling efficiency, energy 
savings, and environmentally sustainable product 
revenues [1].

The implementation of digital monitoring sys-
tems and sustainability dashboards may support 
continuous tracking of operational performance 
and environmental impacts [20, 53]. In addition, 
periodic sustainability reviews and stakeholder 
feedback mechanisms involving customers, suppli-
ers, and employees can help organizations identify 
implementation gaps and improve CE practices 
over time. Government-supported incentive sys-
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tems and performance-based sustainability pro-
grams may further encourage SMEs to strengthen 
compliance with CE objectives and continuously 
improve organizational learning processes [54]. 
These evaluation and feedback mechanisms are 
essential for ensuring long-term CE effectiveness 
and strategic adaptability in dynamic business en-
vironments.

4.2.2.5. Practical implementation 
pathway for circular economy 
transformation in SMEs
Building upon the integration of the TOE frame-
work, Institutional Theory, and DCT, this study 
proposes a practical implementation pathway 
to support SMEs in operationalizing CE strate-
gies in a more systematic and adaptive manner. 
Rather than viewing CE adoption as a single or-
ganizational initiative, the findings suggest that 
SMEs should approach CE transformation as 
a continuous strategic cycle involving readiness 
assessment, strategic alignment, operational ad-
aptation, and continuous performance improve-
ment.

The proposed pathway highlights that success-
ful CE implementation in SMEs depends on the 
interaction between external institutional con-
ditions and internal organizational capabilities. 
At the early stage of CE transition, SMEs need to 
establish strategic alignment between sustainabil-
ity objectives and organizational resources. This 
alignment requires firms to evaluate the compat-
ibility between existing business processes, tech-
nological readiness, financial capacity, and long-
term sustainability orientation [20]. Institutional 
pressures from governments, markets, and industry 
networks further influence organizational priori-
ties and may accelerate the willingness of SMEs 
to adopt circular practices [18, 46]. Therefore, CE 
transition should be positioned not only as an en-
vironmental initiative but also as a strategic busi-
ness transformation process.

The findings also indicate that SMEs require 
gradual capability development to support CE op-
erationalization. Instead of implementing large-
scale transformation immediately, SMEs may adopt 
incremental transition strategies through pilot-
based initiatives, resource efficiency programs, and 
collaborative sustainability projects. This staged 
approach is particularly important for SMEs fac-
ing resource limitations, technological constraints, 

and limited managerial expertise [52, 57]. Con-
sistent with DCT, organizational adaptability and 
learning capability become essential mechanisms 
that enable SMEs to continuously reconfigure re-
sources, modify operational routines, and respond 
to changing environmental demands [53].

Another important implication of the proposed 
pathway is the role of interorganizational collabo-
ration in strengthening CE implementation effec-
tiveness. The literature demonstrates that SMEs 
often lack sufficient infrastructure and techno-
logical capacity to independently develop circular 
systems [55]. Consequently, collaboration with 
suppliers, recycling partners, local governments, 
universities, and industrial networks becomes 
a critical mechanism for improving knowledge 
transfer, technological access, and sustainable in-
novation capacity [49, 58]. This collaborative eco-
system perspective reinforces the importance of 
external support structures in facilitating CE scal-
ability and long-term sustainability.

Furthermore, the proposed pathway empha-
sizes that CE implementation should be integrated 
into organizational evaluation and strategic learn-
ing mechanisms. Continuous monitoring through 
sustainability indicators, resource efficiency mea-
surements, and operational performance reviews 
allows SMEs to identify implementation gaps and 
improve decision-making quality over time [1, 59]. 
This feedback-based mechanism strengthens orga-
nizational resilience and supports the long-term 
institutionalization of CE practices within SME 
business models.

Overall, the practical implementation pathway 
developed in this study contributes by translating 
bibliometric and theoretical findings into a more 
actionable strategic framework for SMEs. The path-
way demonstrates that effective CE transforma-
tion requires not only technological adoption and 
policy support but also organizational learning, 
collaborative capability, and continuous strategic 
adaptation across multiple implementation stages.

4.3. Comparison of research  
findings with prior studies
The expanding literature on CE has enhanced our 
comprehension of the adoption and implementa-
tion of circular practices in diverse sectors. Recent 
reviews on CE indicate significant deficiencies in 
the current research landscape, especially con-
cerning the strategic management of CE in SMEs. 
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Table shows the comparative analysis that identi-
fies gaps by evaluating three recent review articles 
and illustrates the positioning and novelty of our 
proposed research findings.

This study seeks to address significant gaps 
present in the existing reviews that contribute 
to the CE discourse. Study [62] presents a mac-
roregional perspective; however, they do not ex-
plore firm level strategies or establish a theoreti-
cal framework. Their analysis focuses on broader 
trends in CE research, offering observations about 
the productivity of authors and institutions; how-
ever, it lacks actionable guidance for SMEs or or-
ganizations seeking to implement CE. This study, 
therefore, inadequately addresses the specific chal-
lenges and strategic considerations that SMEs en-
counter when transitioning to a CE, especially in 
developing economies.

Research [60] offers an extensive theoretical 
framework for CE strategies; however, they do not 
include empirical triangulation. The study lacks 
the inclusion of bibliometric methods and detailed 
sector specific insights, which could provide more 
practical guidance for SMEs. The incorporation of 
various theoretical perspectives, although benefi-
cial, leads to a deficiency in emphasis on practical, 
firm level dynamics, rendering the implementation 
of these strategies ambiguous for organizations 
seeking to adopt circular practices.

Study [61] offers important insights regarding 
repairability within the electronics sector; however, 
their limited scope restricts the broader applicabil-
ity of their conclusions. This study fails to compre-
hensively address the potential benefits of the CE 
for SMEs in various industries by excluding other 
sectors and neglecting their role within the broader 
CE ecosystem. The emphasis on product design 
lacks engagement with the strategic and manage-
rial frameworks essential for facilitating broader 
organizational change towards CE adoption.

Conversely, this study significantly contributes 
by addressing these gaps. This review integrates 
bibliometric mapping with strategic management 
theories, presenting a novel theoretical synthesis 
that combines the TOE framework, institutional 
theory, and DCT. This integration facilitates the 
exploration of CE adoption in SMEs by encom-
passing both macro level trends and firm level dy-
namics. In contrast to prior studies, our research 
evaluates bibliometric data while also connecting 
these findings to strategic phases including envi-

ronmental scanning, strategy formulation, imple-
mentation, and evaluation based on Wheelen and 
Hunger’s four phase strategic management model. 
This study employs a strategic management per-
spective to examine the organizational challenges 
encountered by SMEs in implementing CE prac-
tices, offering practical insights for practitioners. 
This approach connects theoretical frameworks 
with practical applications, providing a theoreti-
cally grounded, evidence-based comprehension 
of CE evolution in SMEs. This research enhances 
the understanding of CE by considering the ex-
ternal pressures faced by SMEs, such as regula-
tory changes and market demands, alongside the 
internal capabilities required for development, 
including digital infrastructure, organizational 
readiness, and skill enhancement.

5.  Conclusion
5.1.  Research conclusions
This research systematically delineates knowl-
edge domains associated with CE in the context 
of SMEs through a bibliometric analysis utilizing 
Scopus data. An analysis of 510 publications in-
dicates a significant increase in academic interest 
in the topic since 2018, correlating with the global 
movement towards sustainable production prac-
tices and environmentally conscious economic 
policies. Three primary thematic focuses have 
been identified: (1) efficiency in resource utiliza-
tion and environmental management, (2) digitali-
zation alongside circular business models, and (3) 
the role of institutional interaction and public pol-
icy in facilitating the implementation of CE prac-
tices in SMEs. This study integrates thematic map-
ping with the strategic management framework 
proposed in [14] delineating four essential steps 
for adopting CE: environmental scanning, strategy 
formulation, strategy implementation, and strat-
egy evaluation and control. The implementation 
of CE in SMEs is analyzed through institutional 
theory, the TOE framework, and DCT. This analy-
sis reveals that both internal factors and external 
pressures, along with organizational capability dy-
namics, significantly influence the process.

5.2.  Implications
The findings of this study provide several theo-
retical and practical implications. Theoretically, 
this research strengthens the integration of stra-
tegic management theory, the TOE framework, 
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institutional theory, and dynamic capabilities 
theory in explaining CE implementation within 
SMEs. The study also expands the CE literature by 
demonstrating how bibliometric mapping can be 
utilized to identify strategic patterns, emerging 
themes, and organizational capabilities related 
to sustainable business transformation. Prac-
tically, the results highlight the importance of 
digital transformation, innovation capability, in-
stitutional support, and sustainable supply chain 
management in accelerating CE adoption among 
SMEs. Policymakers and SME practitioners may 
use these findings to formulate more adaptive 
sustainability strategies, improve technological 
readiness, and strengthen collaborative ecosys-
tems that support circular business practices.

5.3.  Limitations and future research
This study has several limitations. First, the anal-
ysis only utilized the Scopus database, which may 
exclude relevant publications indexed in other 
databases. Second, only English-language pub-
lications were included, potentially limiting the 
representation of regional studies. Third, biblio-
metric analysis primarily emphasizes publication 
metadata and conceptual relationships without 
empirically validating CE implementation prac-
tices in SMEs.

Future studies may expand database coverage 
by incorporating Web of Science, Dimensions, or 
other databases to obtain broader literature repre-
sentation. Further research is also recommended 
to empirically validate the proposed conceptual 

Table
Comparative analysis with prior studies

Comparison 
Aspect [62] [60] [61] Research Finding

Type of Review Bibliometric Review Systematic 
Literature Review

Narrative 
Technical 
Review

Bibliometric Review with 
Strategic Management 

Theory Integration

Geographic 
Focus

Emerging Economies 
(e. g., Nigeria, South 

Africa, India)

Global scope Primarily 
OECD and EU 

countries

Global, with emphasis on 
SMEs

Sectoral Focus Macro level: National/
Regional analysis

General CE 
implementation 
across sectors

Electronics 
and consumer 

technology 
sector

Small and Medium 
Enterprises

Theoretical 
Perspective

No explicit theoretical 
lens

Multiple 
theoretical 

views: ecological 
modernization, 

stakeholder, triple 
bottom line

Design for 
repair theory, 
eco-design 
frameworks

Strategic Management 
theories: TOE Framework, 

Institutional Theory, 
Dynamic Capabilities 

Theory

Analytical 
Approach

Performance metrics 
and science mapping: 

co-authorship, co-
citation, trend analysis

Thematic 
clustering and 

conceptual 
synthesis

Qualitative 
analysis 
of design 
practices 

and policy 
implications

Bibliometric + Thematic 
Clustering + Strategic 
Mapping (Wheelen & 
Hunger’s four phase 

model)

Key 
Contributions

Provides an overview 
of CE research 

trends in developing 
regions and identifies 
productivity patterns 
among authors and 

institutions

Offers a broad 
taxonomy of CE 

strategies, theories, 
tools, and country 
level comparisons

Focuses on 
practical 

repairability 
criteria to 
support CE 
adoption in 

product design

Bridges bibliometric 
evidence with 

managerial insight 
to strengthen CE 

integration in MSMEs

Source: Developed by the authors.
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framework and investigate sector-specific CE im-
plementation in SMEs. In addition, future studies 
may explore digital readiness, AI integration, and 

comparative analyses between developed and de-
veloping countries to better understand the evolu-
tion of CE adoption in diverse SME contexts.
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