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Abstract  
 
This study employs quantitative methods to develop a Circular Economy (CE) adoption scale in 
the MENA oil and gas sector. Using Exploratory Factor Analysis, Confirmatory Factor Analysis, 
and Structural Equation Modeling, it validates theoretical constructs derived from Literature re-
view. A comprehensive literature review of 110 articles combined with data from 230 industry 
workers in various Middle East and North Africa (MENA) countries were analyzed to explore 
antecedents to CE adoption specifically in Oil and Gas sector. Findings reveal that innovation 
mediates the relationship between organizational drivers and external pressures, enhancing CE 
practices. While organizational inclination and external pressures positively affect innovation, 
moderation analysis shows that external pressures do not significantly amplify the impact on CE 
adoption. This research contributes to academic and practical discussions on integrating sustain-
ability in the oil and gas sector, emphasizing innovation. Future studies should expand geo-
graphic scope, diversify sampling, and assess technological impacts on CE, providing crucial 
insights for policymakers and strategists in resource-heavy industries. 
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1. Introduction 

 
The conventional linear economic paradigm, distinguished by extraction, utiliza-

tion, and disposal processes, has historically served as the fundamental basis for con-
temporary industrial economies as depicted in Figure 1a, including the oil and gas 
(O&G) industry. This paradigm has resulted in notable environmental and energy 
security issues, namely in the oil and gas industry, which includes numerous sub-
industries such as manufacturing, processing, transportation, and commercial sales 
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(Mandegari et al., 2017; Kirchherr et al., 2017; Macini & Mesini, 2008). Petroleum 
refineries, which manufacture more than 2,500 products from crude oil, are signifi-
cant contributors to worldwide pollution because of the hazardous chemicals they 
release, leading to severe threats to human health, aquatic ecosystems, and the econ-
omy (Cholakov, 2009; Thorat & Sonwani, 2022). The inherent lack of sustainability 
in the linear model has led to a transition towards a Circular Economy (CE) in the 
oil and gas industry. The primary objective of CE is to minimize waste while safe-
guarding valuable materials and products to optimize their utilization, so tackling 
environmental issues and resource scarcity (Hagelüken et al., 2016; MacArthur, 
2013) as depicted in Figure 1b. The fundamentals of the CE model are intrinsically 
connected to sustainability; these include zero-waste design, a product-service sys-
tem, and the restoration of the planet’s ecosystems. This strategy is particularly rel-
evant when the oil and extracting industry emissions represent approximately 42% 
of global emissions while the industry is experiencing mounting demands to reduce 
emissions while maintaining production. (Malik & Askari, 2022). 

 
 

Figure 1a – Linear economy flow diagram  

 
Source: Upadhayay & Alqassimi, 2018 

 
 
Circular Economy (CE) has received interest regionally and globally, mainly 

due to the rising levels of waste produced by industrialization and the COVID-19 
pandemic. In the MENA oil and gas industry context, CE profoundly reduces the 
seismic environmental and social impacts of landfilling and the sector’s massive 
reliance on extractive industries (Felix et al., 2022; Jain et al., 2020). CE promotes 
sustainable product design, material management, and provision of markets for 
related products, imperatives that are vital for sustainable economic development 
(Hysa et al., 2020). Changing to a Circular Economy in the Oil and Gas sector 
requires overcoming barriers like geographical scope, material complexity, and a 
long-established linear operating model (Hazen et al., 2017). Despite these obsta-
cles, the implementation of circular economy principles is gaining momentum, as 
the notion of a “circular carbon economy” is emerging as a strategic method to 
tackle resource shortage and environmental contamination in the petrochemical 
and oil and gas sectors. The described methodology uses innovative technology 
and business solutions to progress in closing material and energy loops (Esposito 
et al., 2018; Palm et al., 2024; Lau et al., 2022). 
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Figure 1b – Circular economy  

 
Source: Bonciu, 2014 

 
This increased demand is mainly accounted for by oil and gas products, which 

implies that the industry has to come up with ways through which it can be able to 
meet this demand while at the same time minimizing the advancement of adverse 
environmental impacts (Newell et al., 2016). If implemented, the CE model can save 
up to $ 1 trillion annually by 2025 and support the achievement of net-zero emission 
goals by 2050 as pointed out by Esposito et al. (2018) and Heo et al (2022). Also, 
Circular Economy(CE) aims at a sustainable balance between nature conservation 
and economic development, making it become a vital part of the oil and gas indus-
try’s transformation toward sustainability (Wang, 2018). The Circular Economy of-
fers substantial prospects for the Oil and Gas industry to improve its environmental 
performance, conform to worldwide climate objectives, and promote sustainable de-
velopment, especially in the MENA region. The oil and gas industry can make a 
significant contribution to global sustainability through the implementation of envi-
ronmentally responsible production methods and integrating a comprehensive value 
chain approach to product life cycles (Ibn-Mohammed et al., 2021; Zaleski & 
Chawla, 2020). Further section 2 outlines the research aim, motivation, and ques-
tions. A comprehensive literature review (Section 3) identifies three key antecedents 
– Organizational Inclination, Innovation, and External Pressure – supported by the-
oretical underpinnings. Section 4 presents the research methodology, detailing re-
search design, data collection, sampling, and analysis techniques. Empirical valida-
tion using EFA, CFA, and SEM is discussed in Section 5. Section 6 presents hypoth-
esis testing results, followed by implications in Section 7. Limitations and directions 
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for future research are addressed in Section 8, while Section 9 concludes the paper, 
emphasizing innovation’s pivotal role in CE adoption. 

 
 

2. Research aim and motivation 
 

The time has come for practical sustainable industrial solutions, especially within 
the oil and gas industry, which is now under pressure to demonstrate its environmental 
footprint and sustainability performance (Malik & Askari, 2022; Lau et al., 2022). 
About eight MENA countries offer more than 30% of the global oil supply, implying 
that integrating the energy sector into international sustainability goals is crucially im-
portant (Jain et al., 2022). This paper builds on the analysis of identified themes based 
on literature review using Exploratory factor analysis (EFA), Confirmatory Factor 
Analysis (CFA), and Structural Equation Modeling (SEM). These methods provide a 
mathematical and coherent model, making the purported relationships and constructs 
in previous researches more accurate and statistically audited (Hazen et al., 2017; Bres-
sanelli et al., 2019).  

The broad purposes of this research is to offer practical recommendations to the 
relevant policymakers and strategic managers. Thus, this paper provides academic 
value by offering a methodologically sound and empirically tested study that enhances 
the academic literature on sustainable practices in the oil and gas industry while sup-
plying tangible global strategies through industry counselors and policymakers about 
the circular economy (Esposito et al., 2018; Ibn-Mohammed et al., 2021). This ap-
proach highlights the emerging awareness of sustainability and environmental conser-
vation in the MENA oil and gas industry through a quantitative model that may create 
a foundation for future works in this important field (Wang, 2018; Zaleski & Chawla, 
2020). The following research questions (RQ) were identified. 
 
RQ1. How effectively does the literature review represent the theoretical constructs 

influencing circular economy adoption in the MENA oil and gas sector? 
 
This research question focuses on the extent to which previous researches captured 

the various theoretical models and, in the process, establishes the validity of the tool 
in measuring the proposed constructs.  
 
RQ2. What is the objective reality of the conceptual map tested with methods of sig-

nificance, such as Confirmatory Factor Analysis (CFA) and Structural Equation 
Modeling (SEM)?  

 
This question seeks to validate the constructs and relationships quantitatively, de-

termining their statistical robustness and relevance. 
 
RQ3. To what extent does the empirically developed rational-actor model imply 

changes to the theoretical framework outlined in the conceptual map?  
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This question seeks to answer the following question: Does the empirical evidence 
suggest that method adjustments should be made to match the theoretical components, 
thereby increasing the model’s usefulness 

 
 

3. Literature review 
 

A plan was developed to find pertinent material in order to do a comprehensive 
literature study on the adoption of the circular economy. Given the nature of the re-
search topic, it was determined that a keyword search would be the most efficient 
method of obtaining pertinent results. To find the relevant studies, Scopus was 
searched using the following keywords in two stages in first stage "circular economy" 
AND "adoption." keywords were used to get a broad spectrum of literature. In second 
stage, to better align the review with the energy and resource-intensive nature of the 
oil and gas sector, the Scopus database was again searched using an expanded set of 
keywords: (“circular economy” AND “adoption”) AND (“oil” OR “gas” OR “energy” 
OR “decarbonization” OR “carbon reduction” OR “energy efficiency” OR “MENA”). 

Since the database’s creation, only English-language journal articles, review pa-
pers, and conference papers were included in searches. A search for a scholarly re-
search was conducted in January 2025. Meeting papers, editorials, books, chapters, 
proceedings, and other resources were not included in the databases. The selection cri-
terion was based on PRISMA (Figure 1). The first search yielded a total of 2549 items. 
After narrowing the search to only include peer-reviewed, open-access publications 
with full-text accessibility, 175 papers in all were gathered, and 110 of them underwent 
full-text reviews for a thorough literature assessment. Summary of comprehensive Lit-
erature review is provided in Appendix A, based on literature review three main ante-
cedents were identified which comes out to be Organizational Inclination, Innovation 
and External pressure. Table 1 provide the summarized literature review leading to 
constructs. In second stage of search 31 documents were identified separately focusing 
on Circular economy adoption in oil and gas. 

Although the circular economy (CE) literature is extensive across manufacturing, 
SMEs, and consumer goods sectors, relatively fewer studies explicitly address en-
ergy-intensive and carbon-intensive industries such as oil and gas, particularly 
within the MENA region (Blomsma & Brennan, 2017). Existing research suggests 
that, where applied to the oil and gas sector, circular economy strategies are increas-
ingly framed around decarbonization pathways, energy-efficiency improvements, 
carbon circularity, waste-to-energy processes, and the extended utilization of hydro-
carbon assets and infrastructure (Cherepovitsyn, A., & Rutenko, E. (2022); Dua & 
Jain, 2024; Jain et al., 2020). However, empirical and region-specific evidence re-
mains fragmented, particularly for fossil-fuel-dependent economies in the MENA 
region, where circular economy adoption is closely intertwined with national energy-
transition and net-zero objectives (Al Hosni et al., 2020; Munodawafa & Johl, 2022). 
Therefore, this review narrows its analytical focus toward studies that explicitly link 
circular economy adoption with energy systems, fossil fuel industries, and decarbon-
ization objectives, while retaining broader organizational and institutional insights 
relevant to CE implementation. 

Complete Literature review table is provided in Table A1 in Appendix.  
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Figure 1 – PRISMA statement 
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Table 1 – Summarized literature review 

S.No 
Extracted Con-
struct Relevant Literature 

1 Organizational 
Inclination 

Faisal et al., 2024; Al Rawashdeh et al., 2024; Kirchherr et al, 2018; Agyemang et al., 2019; Tura et 
al., 2019; Liu & Bai, 2014; Mura et al., 2020; Akinwale, 2024; Ormazabal et al., 2018; Al Rawashdeh 
et al., 2024; Soni et al., 2023; Castro-Lopez et al., 2023; Assmann et al., 2023; Govindan & Ha-
sanagic, 2018; Al Rawashdeh et al., 2024; Sohal et al., 2022; Kwarteng et al., 2022; Ali et al., 2024; 
Barros et al., 2021; Barboza et al., 2022; Teixeira, 2025; Sivula, 2021; Bocken et al., 2018. 

2 External 
Pressure 

Segarra‐Blasco et al., 2024; Castro-Lopez et al., 2023; Ranta et al., 2018; Calzolari et al., 2023; De 
Jesus & Mendonça, 2018; Jain et al., 2020; Melati et al., 2022; Jakhar et al., 2019; Ting et al., 2024; 
Moktadir et al., 2018; Schmidt et al., 2021; Nassani et al., 2023; Agyabeng‐Mensah et al., 2024; 
Wang et al., 2022; Rizos et al., 2016. 

3 Innovation Sanchez-Garcia et al., 2024; Matarneh et al., 2024; Laskurain-Iturbe et al., 2021; Despoudi et al., 
2023; Luthra et al., 2021; Perotti et al., 2025; Dorrego-Viera et al., 2025; Yin et al., 2025; Jesus et 
al., 2025; Ai et al., 2024; Linder & Williander, 2017; Geissdoerfer et al., 2023; Pieroni et al., 2021; 
Lüdeke‐Freund et al., 2019; Frishammar & Parida, 2019; de Padua Pieroni et al., 2019; Franco, 
2017. 

 
 

3.1. Organizational Inclination to circular economy adoption  
 
Research is investigating the diverse aspects, including motivators, obstacles, 

and organizational facilitators, that affect the implementation of Circular Economy 
practices in SMEs and manufacturing sectors worldwide. Faisal et al. (2024) inves-
tigate the impact of individual and organizational factors on CE practices among 
SMEs in Bangladesh. Analyzing responses from 280 participants, the study high-
lights a strong correlation between CE adoption and elements such as environmental 
consciousness, innovation propensity, leadership commitment, and training pro-
grams—underscoring the significance of sustainability in SMEs. In a similar con-
text, Akinwale (2024) explores CE adoption among 301 Saudi Arabian MSMEs, 
revealing high awareness but low actual implementation. Key enabling factors in-
clude employee training, financial resources, digital technology, top management 
commitment, and customer pressure. 

Al Rawashdeh et al. (2024) repeatedly emphasize the influence of top manage-
ment commitment and organizational motivation on CE adoption in the UAE, 
providing consistent insights for policymakers and stakeholders. Soni et al. (2023) 
expand this perspective by highlighting the role of distributed leadership in emerging 
markets. Their study emphasizes power-sharing, delegation, collaborative decision-
making, and authority-sharing as trust-building mechanisms that facilitate CE inte-
gration and strengthen employee engagement. Barriers to CE adoption remain a re-
current theme. Kirchherr et al. (2018) conducted a large-N study across the EU and 
identified cultural barriers, consumer interest, and internal company culture as pri-
mary obstacles – more influential than technological barriers – indicating a niche 
discourse among sustainability professionals. This gap between awareness and prac-
tice is also addressed by Liu and Bai (2014), who find a significant discrepancy be-
tween firms’ declared awareness and their actual behavior, recommending strategies 
to bridge this gap. 
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From a sector-specific perspective, Agyemang et al. (2019) analyze Pakistan’s 
automobile manufacturing industry and find that profitability, cost reduction, and 
environmental concerns are major drivers of CE, while ignorance, cost constraints, 
and lack of expertise function as critical barriers. Tura et al. (2019) provide a broad 
analytical framework encompassing environmental, economic, social, political, 
technological, supply chain, and organizational factors to systematically evaluate CE 
drivers and barriers across industries. In terms of operational practices, Mura et al. 
(2020) examine how SMEs implement CE principles, focusing on waste manage-
ment, packaging, supply chain, and product design. Waste management emerged as 
the most widely adopted practice, reflecting its practicality and accessibility for 
smaller firms. Ormazabal et al. (2018) add a Spanish perspective, exploring CE po-
tential in SMEs and identifying compliance, corporate image, and cost-saving as 
prominent motivators, alongside resource reutilization and financial advantages. 

Institutional factors and agility are also essential. Castro-Lopez et al. (2023) ex-
plore how institutional pressures and organizational agility influence CE strategies 
and specific circular practices in manufacturing firms, revealing varying effects de-
pending on context. Complementing this, Assmann et al. (2023) identify 54 deter-
minants of circular business model adoption, categorizing them into themes such as 
culture, regulation, market orientation, strategy, business cases, collaboration, oper-
ations, and knowledge – providing granular insights for decision-makers. Policy in-
fluence plays a critical enabling role in CE adoption. Govindan and Hasanagic 
(2018) examine CE implementation in supply chains and argue that governmental 
tools – laws, risk reduction strategies, and strict governance – offer the most signif-
icant positive impacts. Similarly, Ali et al. (2024) assess how government support 
and organizational culture impact sustainable performance in manufacturing indus-
tries, emphasizing the importance of eco-innovation, adherence to policy, and a sup-
portive organizational culture in driving CE and economic growth. 

In the Indian context, Sohal et al. (2022) explore challenges and enablers for 
SMEs transitioning toward a circular economy. Applying socio-technical systems 
theory, the study underscores practices such as reducing waste, recycling, repurpos-
ing, and repairing as central to the shift. Kwarteng et al. (2022) analyze CE business 
models in Ghana and reveal a positive correlation with improved financial perfor-
mance, moderated by organizational culture, thus linking circularity with economic 
value creation. Barros et al. (2021) delve into how CE practices influence diverse 
business areas, including strategic planning, cost management, supply chain, quality 
and environmental management, logistics, service operations, and R&D. Their find-
ings advocate internalizing circularity principles across all operational domains for 
maximum impact. Barboza et al. (2022) focus on the cultural dimensions of CE, 
identifying 29 organizational values essential to fostering a circular economy culture 
and stressing the importance of soft factors and human resource management. Sivula 
(2021) investigates circular business model innovation (CBMI) in Finland’s forest 
industry using empirical case studies from both SMEs and MNCs. The study identi-
fies key enablers and barriers in CBMI processes and provides insights into types 
and design approaches for circular models. Similarly, Bocken et al. (2018) propose 
a CE experimentation framework emphasizing iterative processes, collaboration, 
and continuous learning. Their study highlights how low-risk experimentation can 
support sustainable transitions in business. 
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A macro-level comparison by Teixeira (2025) between Portugal and Sweden’s 
CE progress, based on Eurostat data, reveals that Sweden has outperformed Portugal 
in areas such as workforce training, circular material usage, and consistent green job 
growth. This supports the alignment of national CE efforts with Sustainable Devel-
opment Goals (SDGs). Collectively, this body of literature converges on the recog-
nition that CE adoption is shaped by a confluence of individual, organizational, in-
stitutional, and policy-related factors. While drivers such as leadership, training, fi-
nancial incentives, and eco-innovation are repeatedly emphasized, substantial barri-
ers – including cultural inertia, cost concerns, and knowledge gaps – continue to 
impede progress. Regional and sectoral variances further underline the need for lo-
calized, flexible strategies. This comprehensive understanding offers vital direction 
for stakeholders aiming to accelerate the shift toward circularity, especially within 
SMEs and manufacturing ecosystems. In energy-intensive industries such as oil and 
gas, organizational inclination toward circular economy adoption is increasingly 
shaped by decarbonization commitments, energy-efficiency targets, and net-zero 
strategies (Jain et al., 2020; Munodawafa & Johl, 2022). 

 
 

3.2. External pressure for circular economy adoption 
 
Institutional frameworks and External Pressure play a pivotal role in the transition to 

a circular economy (CE), influencing adoption strategies, performance, and innovation 
across regions and sectors. Several studies highlight that the regulatory environment, 
stakeholder expectations, knowledge dissemination, and organizational agility signifi-
cantly impact the CE trajectory. Segarra-Blasco et al. (2024) emphasize the importance 
of institutional frameworks in advancing CE, noting that knowledge and environmental 
spillovers positively influence adoption. They argue that policymakers should account 
for these factors to enhance CE implementation. In alignment, Castro-Lopez et al. (2023) 
examine the role of institutional pressures and organizational agility on CE strategies and 
practices within manufacturing firms. Their findings reveal that such pressures result in 
varying outcomes depending on organizational context, pointing to the complexity of 
institutional influence. 

Expanding on institutional influence, Ranta et al. (2018) assert that the CE represents 
a sustainable alternative to the linear model. Their study reveals that recycling is the pre-
dominant CE action, often propelled by regulatory measures. However, they stress that 
diversified institutional support remains essential for comprehensive CE implementa-
tion. Similarly, Calzolari et al. (2023) explore the hierarchy of institutional pressures and 
supply chain integration in driving CE adoption. Their findings suggest that coercive 
market and regulatory pressures exert a stronger influence compared to other forms of 
pressure. Jain et al. (2020) delve into the Indian oil and gas sector, investigating how 
institutional pressures affect CE performance. They find that organizations with higher 
flexibility are more adept at responding to coercive pressures, demonstrating the moder-
ating role of organizational characteristics. Melati et al. (2022) further contextualize these 
barriers, reporting that while companies are aware of the long-term economic and envi-
ronmental benefits of CE, they often lack the necessary technical, financial, knowledge-
based, regulatory, and institutional support. Adoption is thus primarily driven by access 
to information, peer networks, and regulatory incentives. 
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The role of innovation is central to overcoming institutional and technical obstacles. 
De Jesus and Mendonça (2018) analyze eco-innovation pathways and propose trans-
formative innovation as a strategy to overcome sustainability-related challenges. They 
offer practical insights for shaping policy and organizational strategies in favor of CE. 
Jakhar et al. (2019) also investigate innovation dynamics, finding that stakeholder pres-
sures on Indian manufacturing firms significantly affect CE efforts. Their results show 
that exploratory innovation supports CE adoption, while exploitative innovation has an 
inhibitory effect. Agyabeng-Mensah et al. (2024) expand on stakeholder engagement and 
innovation, exploring the impact of supply chain stakeholder pressure, circular innova-
tion orientation, and environmental information exchange capability in Ghanaian SMEs. 
Using institutional and resource orchestration perspectives, they reveal that these pres-
sures and capabilities jointly enhance CE supply chain adoption. Ting et al. (2024) pre-
sent complementary insights from Malaysia’s manufacturing sector, identifying motiva-
tors such as regulatory frameworks and internal drivers that positively influence CE busi-
ness model adoption. Conversely, barriers inhibit sustainable production, even when 
adoption is achieved. 

In the context of sustainable manufacturing in developing economies, Moktadir et al. 
(2018) focus on Bangladesh’s leather industries. Their findings highlight the importance 
of CE-related knowledge in reducing waste and improving resource utilization. This 
complements findings by Nassani et al. (2023), who analyze the link between circular 
economy principles (CETP) and zero waste practices (IP), discovering that IP signifi-
cantly influences CETP and acts as a mediator in shaping sustainable practices. Schmidt 
et al. (2021) analyze market orientation in relation to CE practices in German SMEs, 
particularly closed-loop strategies. They find that closed-loop orientation mediates the 
relationship between market orientation and only two types of CE practices, indicating 
limited but specific pathways for CE integration. On a broader policy level, Wang et al. 
(2022) highlight the global shortfall in meeting Paris climate targets, stressing that CE 
strategies must be accelerated to reduce emissions in key sectors including built environ-
ment, transportation, food, and clean energy. Rizos et al. (2016) contribute an early but 
still-relevant perspective by exploring barriers faced by SMEs in adopting CE models. 
Their study identifies financial limitations and lack of technical skills as primary con-
straints. They advocate for policy reforms aimed at fostering consumer preference for 
green products and enhancing support for SME transitions toward CE. For oil and gas 
firms, external pressures extend beyond generic regulatory compliance and increasingly 
stem from climate policies, decarbonization mandates, national energy-transition strate-
gies, and international commitments such as net-zero targets (Dua,2024). These pres-
sures intensify the role of circular economy practices as mechanisms for improving en-
ergy efficiency, reducing carbon intensity, and maintaining sectoral legitimacy in fossil-
fuel-dependent economies (Al Hosni et al., 2020). 
 
 
3.3. Innovation in circular economy 

 
The integration of technological innovation and novel business models has 

emerged as a critical enabler of circular economy (CE) transitions across sectors and 
geographies. Research highlights that technologies such as artificial intelligence, ro-
botics, additive manufacturing, blockchain, and digital platforms, coupled with inno-
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vative circular business models (CBMs) and open innovation strategies, are instrumen-
tal in addressing sustainability challenges and operationalizing CE principles. 
Sanchez-Garcia et al. (2024) explore the role of emerging technologies, specifically 
blockchain and artificial intelligence, in enhancing CE outcomes. They identify chal-
lenges related to supply chain transparency, skill gaps, and regulatory adaptation, and 
emphasize the need for further research to address these barriers. Extending this line 
of inquiry, Matarneh et al. (2024) examine how Industry 4.0 capabilities, green supply 
chain integration, and CE capabilities jointly influence corporate sustainability perfor-
mance. Their findings underscore the transformative role of such technologies in en-
hancing CE capabilities and promoting long-term sustainable development. 

Similarly, Laskurain-Iturbe et al. (2021) analyze the influence of key technolo-
gies – additive manufacturing, AI, and robotics – on core CE strategies such as re-
ducing input consumption, reusing materials, recovery, recycling, and waste reduc-
tion. Additive manufacturing and robotics showed the most significant positive im-
pacts, reinforcing the role of technology in facilitating CE goals. However, technol-
ogy alone is insufficient without adaptive business models that enable CE imple-
mentation. Geissdoerfer et al. (2023) focus on business model innovation, compar-
ing start-ups, diversification, transformation, and acquisition pathways. They iden-
tify 25 barriers and 10 drivers to CE adoption, particularly noting the influence of 
market and financial factors on start-ups and diversification models. Lüdeke‐Freund 
et al. (2019) contribute to this domain by analyzing 26 CE business models through 
a morphological lens, identifying six dominant patterns – repair, maintenance, reuse, 
refurbishment, recycling, and cascading – that support resource flow closure. 

Supporting this, Pieroni et al. (2021) propose sectorial CBM patterns to help manu-
facturers navigate the complexity and uncertainty associated with CE transitions. Their 
work provides insights into how pattern variations can guide sector-specific innovation. 
To facilitate structured transformation, Frishammar and Parida (2019) propose a 
roadmap for CBM transformation, offering a step-by-step approach to align companies 
with CE principles for economic, environmental, and social benefits. A complementary 
tool, the Circular Economy Business Model Configurator, introduced by de Padua Pie-
roni et al. (2019), is designed to help manufacturers develop tailored CBMs by address-
ing gaps in existing approaches. Open innovation (OI) is increasingly recognized as a 
catalyst in translating CE goals into practice. Perotti et al. (2025) examine two inter-or-
ganisational collaborative approaches that leverage OI strategies to promote circular 
business practices across supply chains and ecosystems. Dorrego-Viera et al. (2025) fur-
ther explore how companies can overcome barriers to developing circular products 
through OI, emphasizing the importance of sourcing external knowledge, addressing 
technical issues, and involving consumers and academic institutions in co-creation. 

In the Chinese context, Yin et al. (2025) show that OI significantly boosts CE prac-
tices, including trade credit provision, green patent accumulation, and enhanced infor-
mation exchange. Their findings highlight regional disparities, with stronger effects ob-
served in eastern China. Jesus et al. (2025) find that OI practices, particularly collabora-
tion with external actors and co-creation, positively affect CE implementation. They also 
demonstrate that Industry 4.0 technologies mediate this relationship, although absorptive 
capacity does not moderate it. Reinforcing the role of national policy, Ai et al. (2024) 
assess the impact of China’s Circular Economy Pilot Policy (CEPP) and find it signifi-
cantly boosts green patent applications, especially in developed and educated cities with 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



268 

lower resource dependency. Beyond the manufacturing sector, CE has found emerging 
applications in the food industry. Despoudi et al. (2023) examine CE implementation in 
Indian SMEs operating in the fruit and vegetable sector. Despite resource scarcity and 
food waste concerns, adoption remains limited. The study highlights both enablers and 
barriers, emphasizing the need for tailored strategies in emerging economies. 

Franco (2017) analyzes the implementation challenges of CE within the European 
textile industry. Through case studies, the research identifies crucial factors influencing 
firms’ transition to circular products, including product design and innovation in sup-
plier-buyer relationships. Linder and Williander (2017) explore the uncertainties entre-
preneurs face in adopting CBMs, noting that variants like Xerox’s remanufactured pho-
tocopier model can, in some cases, exacerbate uncertainty rather than mitigate it. How-
ever, longitudinal action research provides useful counterexamples of successful transi-
tions. Luthra et al. (2021) synthesize conceptual, theoretical, and empirical insights in 
their editorial on “Industry 4.0, Cleaner Production and Circular Economy”. They em-
phasize synergies between decision-based tools, policy-guided research, and procedural 
innovations, contributing valuable knowledge for academia, industry, and society on eth-
ical CE transitions. Within the oil and gas context, innovation-driven circular economy 
practices increasingly support decarbonization through technologies such as carbon cap-
ture and utilization, waste-heat recovery, process optimization, digital energy manage-
ment, and circular carbon value chains (Cherepovitsyn et al., 2018). These innovations 
link circular economy adoption directly to measurable improvements in energy effi-
ciency and emissions reduction, reinforcing the role of technological and digital capabil-
ities in enabling circular energy transitions (Munodawafa & Johl, 2022). 

 
 

3.4. Circular economy adoption in the oil and gas industry 
 

In the oil and gas industry, the circular economy is increasingly conceptualized 
as a decarbonization-oriented framework that integrates resource efficiency, energy 
optimization, emissions reduction, and extended asset lifecycles (Cherepovitsyn et 
al., 2018; Hees et al., 2019; Jain et al., 2020).The context of the oil and gas sector 
has started to appreciate the importance of the circular economy (CE) principles in 
minimizing the adverse effects on the environment. This natural transformation will 
be caused by the scarcity of limited and depleting sources like fossil fuels and the 
increasing pressure to practice sustainability within this sector. Hees et al. (2019) 
have predicted that with more catalyst and processing technologies development, it 
is becoming possible to design and produce more complex, reusable, and value-
added petroleum products to address CE and sustainable development objectives. 
This innovation shows that the industry can innovate and look for efficient ways of 
saving and reusing resources, as seen here. Additional evidence from Jain et al. 
(2020) has supported how EMS moderates the relationship between organizational 
flexibility and institutional concerns for improving CE efforts. Thus, Cherepovitsyn 
et al. (2018) have pointed to the following analytical and managerial implications 
for extended underutilized oil and gas resources as one of the sustainable develop-
ment paths for the sector. They all suggest that the need for change in the industry, 
which is dictated by reducing hydrocarbon reserves, must be addressed.  
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Also, other possibilities for implementing CE principles can be observed during 
the decommissioning or the conversion of the offshore platforms, as indicated by 
Basile et al. (2021). These processes provide new insights, shift values, and modify 
behaviors to align with sustainable corporate goals, thus fostering the creation of 
sustainable business models. This approach addresses environmental concerns and 
considers the relationships with all stakeholders, proposing a multi-criteria decision-
making methodology to evaluate and compare potential decommissioning options. 
Continued research into and the creation of different technologies for handling waste 
is also rooted in requiring the enhancement of CE in the oil and gas industry. Paukov 
et al. (2019) described the low-temperature, environmentally friendly technology for 
utilizing municipal solid waste to produce liquid products. This process works hand 
in hand with the other conventional refining processes, does not require an additional 
and expensive supply of energy, and does not emit any polluting materials; hence, it 
is a clear example of how CE principles have been implemented.  

In Oman, it is widely believed that the adaptation of CE has been deemed necessary 
because the country needs to diversify its economy beyond the Oil and gas sectors. More 
recently, Al Hosni et al. (2020) discussed the barriers and found that governmental re-
strictions and insufficient facilitating legislation are the major hurdles to CE advance-
ment. This study also underscored a strategy to give research the much-needed boost of 
governmental support by eliminating technical obstacles with adequate and proper regu-
lations supported by trained experts. Munodawafa and Johl (2022) further explained how 
eco-innovations are necessary to counter the effects of environmental decay, energy vul-
nerability, and poor air quality. Their research developed an Eco-innovation Capabilities 
Scale specifically for oil and gas firms, emphasizing the necessity for such innovations 
to sustain the industry’s competitiveness and environmental stewardship. In summary, 
the integration of circular economy principles in the oil and gas sector is increasingly 
recognized as essential for sustainable development. Overall, the literature suggests that 
the contribution of circular economy adoption in oil and gas lies not only in material 
circularity but also in measurable energy-efficiency gains, reduced carbon intensity, and 
alignment with national energy-transition and decarbonization agendas, particularly in 
hydrocarbon-dependent regions such as the MENA region (Al Hosni et al., 2020; Mu-
nodawafa & Johl, 2022; Nassani et al., 2023).  

 
 

4. Theoretical underpinnings 
 
A summarized content available literature of circular economy adoption across vari-

ous industry with relevant theoretical underpinnings is presented in Table 2. According 
to Theory of planned behavior by Ajzen (1991), organizational Comprehensive plan for 
engaging in CE practices depends on their attitudes, perceived control, and subjective 
norms. This theory is useful in explaining Organization’s Behavioral Intention towards 
CE Adoption, this postulates that organizational intentions are largely influenced by Or-
ganizational perceived Behavioral Control toward environmental stewardship (Ajzen, 
1991). Moreover, Organizational Culture Theory by Schein (1992) sheds the light on the 
way Culture become so rooted and endorses or contradicts new practices like CE, which 
is important for Organization’s Work Culture Inclination to CE Adoption as mentioned 
by Schein (1992). Further, the resources-based view on the beginning of Barney (1991) 
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underlines that only those capabilities in the organization organism, as, for example, then 
into the waved given organizational capability like managerial support, can be ideally 
suitable for the realization of sustainable competitive advantages beginning with the CE 
adoption in line with Organisation’s Managerial Inclination to CE Adoption as on prin-
ciple of forming-near Barney (1991).  

It is therefore the innovations in CE that are central to change towards becoming 
more sustainable. The Diffusion of Innovations Theory (Rogers, 1962) is relevant to 
Technical Innovations for CE Adoption Some technologies are adopted when they have 
relative advantage over the older technologies, and are compatible with the existing op-
erations (Rogers, 1962). Another theory that underpins Economical Innovations for CE 
Adoption includes the Economic Theory of Innovation as envisaged by Schumpeter in 
1942 where it pointed out that economical innovations are capable of displacing current 
business patterns or developing new ones in the circulation of innovations (Schumpeter, 
1942). Based on Transaction Cost Economics (TCE) developed by Williamson (1979), 
a model known as Outsourced Innovations for CE Adoption is used to identify the costs 
relating to a certain transaction and decide whether to outsource or internalize the prac-
tices of CE.  

A key factor for influencing CE adoption is often exerted from outside. The Institu-
tional Theory as proposed by DiMaggio and Powell (1983), connects to Government’s 
Pressure for CE Adoption where organizational guidelines and policies, as well as gov-
ernment requirements force organisations to adopt CE practices (DiMaggio & Powell, 
1983). Competitive Dynamics Theory which is encompassed in Competitive Forces for 
CE Adoption whereby competitive forces compel organizations to adopt CE to 
strengthen or defend their positions in the market (Porter 1985). Closingly, the last theory 
affecting the analysed factors is Globalization Theory (Giddens, 1990), explaining that 
global pressures cause organisations to adopt CE practices across borders (Giddens, 
1990). Resume of the above discussion is given in Table 3. 

 
 

5. Empirical validation through quantitative methods  
 

It is the transition from a general idea or speculation to producing evidence to 
support the idea theory under the developmental process. In the case of quantitative 
research, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis 
(CFA) contain the statistical tools required for assessing the soundness of measure-
ment of constructs that are included in conceptual maps (Bressanelli et al., 2019). 

Another quantitative research technique used in validating the conceptual maps is 
Structural Equation Modeling (SEM). This method enables the researcher to establish a 
connection between the latent variables and provides a holistic framework for the factors 
(Esposito et al., 2018). Combined with these quantitative measures, they enhanced the 
quality of the research by backing theoretical claims with empirical data, which produced 
deeper insights into policy and strategic decisions. Moreover, because quantitative re-
search is based on the accumulation of numerical data and computations, such research 
also allows the creation of models of prediction that, in turn, are quite helpful when it 
comes to understanding possible impacts of certain factors and being rational when 
choosing. Qualitative and quantitative methods in social sciences or environmental dis-
ciplines can assess the size of a particular phenomenon and the effectiveness of various 
approaches to a large extent (Creswell & Clark, 2017). 
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Table 2 – Relevant literature for theoretical underpinning of Circular Economy Adoption 

S.No. Title Authors 
Industry 
Focus 

Theoretical 
Framework(s) Key Insights 

1 Implementation of Circular 
Economy in a Developing 
Economy’s Mining Industry Us-
ing Institutional Theory: The 
Case of Namibia 

Kahupi et al., 
2024 

Mining Institutional 
Theory 

Analyzes adoption of circular 
economy practices in the min-
ing sector of Namibia through 
the lens of institutional theory. 

2 Circular economy–From review 
of theories and practices to de-
velopment of implementation 
tools 

Kalmykova et 
al., 2018 

Various sec-
tors 

General Theoreti-
cal Review 

Provides an extensive review of 
existing theories and practices 
related to the circular economy, 
offering insights into the devel-
opment of practical implemen-
tation tools. 

3 Adoption of circular economy 
practices in small and medium-
sized enterprises: Evidence 
from Europe 

Dey et al., 
2022 

Small and 
Medium En-
terprises 
(SMEs) 

Multiple Theories Explores the adoption of circu-
lar economy practices in Euro-
pean SMEs and identifies key 
barriers and drivers. 

4 Barriers to the adoption of cir-
cular economy practices in mi-
cro, small and medium enter-
prises: Instrument develop-
ment, measurement and vali-
dation 

Mishra et al., 
2022 

Micro, Small, 
and Medium 
Enterprises 
(MSMEs) 

Barrier Theory Develops and validates an in-
strument to measure barriers to 
circular economy adoption, 
highlighting the theoretical un-
derpinnings of these barriers. 

5 Evaluating the barriers and 
drivers of adopting circular 
economy for improving sustain-
ability in the mining industry 

Osei et al., 
2023 

Mining Sustainability 
Theories 

Identifies and evaluates the bar-
riers and drivers of circular 
economy adoption in the mining 
industry, integrating sustainabil-
ity theories into the analysis. 

6 Circular economy applications 
in the construction industry: A 
global scan of trends and op-
portunities 

Guerra et al., 
2021 

Construction Industry-specific 
Theoretical Re-
view 

Provides a global scan of circu-
lar economy adoption in the 
construction industry, discuss-
ing the gap between theory and 
practice. 

7 Barriers to the adoption of digi-
tal technologies in a functional 
circular economy network 

Kandasamy 
et al., 2023 

Industry 4.0 & 
Circular Eco-
nomy 

Technology Adop-
tion Theories 

Discusses the barriers to adopt-
ing digital technologies in Indus-
try 4.0 and circular economy 
networks, offering a theoretical 
perspective on technology 
adoption. 

8 How does circular economy 
work in industry? Strategies, 
opportunities, and trends in 
scholarly literature 

Silvério et al., 
2023 

Various Indu-
stries 

Conceptual Refe-
rence Model 

Analyzes strategies and oppor-
tunities for circular economy 
adoption across different indus-
tries, providing a conceptual 
model for industry adoption. 

9 Adoption of additive manufac-
turing for sustainable opera-
tions in the era of circular econ-
omy: Self-assessment frame-
work with case illustration 
 

Priyadarshini 
et al., 2022 

Additive Ma-
nufacturing 

Graph Theory Ma-
trix 

Studies the challenges of 
adopting additive manufacturing 
for circular economy goals us-
ing the Graph Theory Matrix ap-
proach. 
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S.No. Title Authors 
Industry 
Focus 

Theoretical 
Framework(s) Key Insights 

10 An extended institutional theory 
perspective on the adoption of 
circular economy practices: In-
sights from the seafood indus-
try 

Do et al., 
2022 

Seafood Institutional 
Theory 

Offers an extended perspective 
on how institutional theory can 
explain circular economy adop-
tion in the seafood industry. 

11 Circular economy adoption by 
SMEs in emerging markets: 
Towards a multilevel concep-
tual framework 

Malik et al., 
2022 

Small and 
Medium En-
terprises 
(SMEs) 

Multilevel Concep-
tual Framework 

Proposes a multilevel concep-
tual framework for understand-
ing circular economy adoption 
in SMEs in emerging markets. 

12 How can open innovation con-
tribute to circular economy 
adoption? Insights from a litera-
ture review 

 Jesus & Ju-
gend, 2023 

Various Indu-
stries 

Actor Network 
Theory, Industrial 
Network Theory 

Explores the role of open inno-
vation in circular economy 
adoption, with a focus on net-
work theories. 

13 Research gaps and future di-
rections on social value stem-
ming from circular economy 
practices in agri-food industrial 
parks: Insights from a system-
atic literature review 

Atanasovska 
et al., 2022 

Agri-food Social Value 
Theories 

Identifies research gaps in the 
circular economy practices in 
agri-food industrial parks, focus-
ing on social value. 

14 Mapping the barriers to circular 
economy adoption in the con-
struction industry: A systematic 
review, Pareto analysis, and 
mitigation strategy map 

Wuni. 2022 Construction Barrier Theory, 
Pareto Analysis 

Provides a systematic review of 
barriers to circular economy 
adoption in the construction in-
dustry, offering a Pareto analy-
sis and mitigation strategies. 

15 Industry 4.0 and the circular 
economy: a proposed research 
agenda and original roadmap 
for sustainable operations 

Jabbour et al, 
2018 

Various Indu-
stries 

Management 
Theories 

Proposes a research agenda 
and roadmap for integrating In-
dustry 4.0 with circular econ-
omy principles, based on man-
agement theories. 

 
Table 3 – Theoretical underpinning the Literature review for identified constructs 

Subtheme Relevant Theory Key Reference 

Organizational Inclination  
Theory of Planned Behavior Ajzen, 1991 
Organizational Culture Theory Schein, 1992 
Resource-Based View Barney, 1991 

Innovation 
Diffusion of Innovations Rogers, 1962 
Economic Theory of Innovation Schumpeter, 1942 
Transaction Cost Economics Williamson, 1979 

External Pressure 
Institutional Theory DiMaggio & Powell, 1983 
Competitive Dynamics Theory Porter & Advantage, 1985 
Globalization Theory Giddens & Pierson,1998 
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6. Methodology  
 
6.1. Research design  

 
The study employed quantitative research that helped in the development of 

measuring the scale of circular economy potential determinants in the oil and gas 
industries in the MENA region. This research employed the following five-step pro-
cess: literature-based map construction, construction of a measurement scale, data 
collection via survey, analysis of data using SPSS, and presentation of results using 
a frequency table. This research method corresponds to other research studies carried 
out by Larimian et al. (2020), Tang et al. (2018), Shah (2019), Fatma et al. (2016), 
and Cabral & Dhar (2019), who have been able to devise and assess the reliability 
of the scale of measurements for their research thus establishing the methodological 
soundness of this study. Theoretical model for empirical analysis is developed based 
on the literature review and presented in Figure 2. 

 
Figure 2 – Theoretical Framework 

 
 
Direct relationships 

H1: External Pressure (EP) positively influences Innovations (INN) in CE adop-
tion. 

H2: Organizational Inclination (OI) positively influences Innovations (INN) for 
CE adoption. 

H3: External Pressure (EP) positively influences Circular Economy Adoption 
(CEA). 

H4: Organizational Inclination (OI) positively influences Circular Economy 
Adoption (CEA). 

H5: Innovations (INN) positively influence Circular Economy Adoption (CEA). 
Mediation 

H6: The relationship between Organizational Inclination (OI) and Circular Econ-
omy Adoption (CEA) is mediated by Innovations (INN). 
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H7: The relationship between External Pressure (EP) and Circular Economy 
Adoption (CEA) is mediated by Innovations (INN). 
Moderation 

H8: The effect of Organizational Inclination (OI) on Circular Economy Adoption 
(CEA) is moderated by External Pressure (EP), such that the relationship is stronger 
when EP is high. 

 
Data collection  

The second phase entailed developing and disseminating survey instruments, 
which were questionnaires bearing quantitative measures of the circular economy in 
the MENA oil and gas sector. For this reason, a digital survey with 38 statements 
was provided to up to 600 industry workers in Nigeria, Kuwait, Saudi Arabia, UAE, 
Bahrain, Oman, and Qatar. The survey was electronic, where participants were 
emailed a brief on the projects, instructions on how to fill out the survey, and a link 
(https://forms.gle/ptUszP27vuLpsjVM9) to the online survey. To meet the multilin-
gual nature of the region, the questionnaire was translated into both Arabic and Eng-
lish, and further improvements were made based on what was observed during the 
pilot testing. 
 
Participant sampling  

Using convenience sampling, we tried to reach about 600 employees of the oil 
and gas industries in the MENA region through an online survey that was forwarded 
via email. This method helped carry out fast data collection from effortlessly con-
spicuous people. These countries are Kuwait, Saudi Arabia, UAE, Bahrain, Oman, 
Qatar, and Nigeria because they are primary producers and consumers in the oil and 
gas industries and play a very instrumental part in the global oil market. The actions 
of these countries in moving to sustainable practice are very informative in under-
standing the applicability and implications of circular economy and their results un-
der comparable geopolitical and economic circumstances. Two hundred and thirty 
responses were received, which yielded a 38 percent response rate. Given the current 
sampling level, it is believed that the subsequent analyses are adequate; moreover, 
according to Boomsma (1985), at least 100 observations are required for conducting 
exploratory and confirmatory factor analysis. The demographic information section, 
including the age, gender, employment position, and years of experience of the par-
ticipants, is presented in Table 4 to afford a general view of the participants’ demog-
raphy and their roles in the industry.  

 
Analysis techniques  

The third phase of the study tested the applicability of exploratory factor analysis 
to the data employed by the PCA with Varimax rotation – an orthogonal rotation 
technique. This step was essential to deciding based on 38 survey statements and 
determining components or factors without expecting any relationship. Therefore, in 
the fourth phase, the Confirmatory Factor Analysis (CFA) was undertaken using 
Analyses of Moments Structures (AMOS 18) to confirm the measurement model 
and the theoretical relationships postulated in the EFA. This step helped establish 
the model’s fitness in the study and test the reliability and validity of the constructs 
used. Following the validation of the measurement model through CFA, hypotheses 
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were developed to test the relationships among the identified factors. Structural 
Equation Modeling (SEM) was then employed to analyze these relationships, facil-
itating a deeper understanding of the dynamics influencing the adoption of circular 
economy practices in the oil and gas sector of the MENA region. 

 
Table 4 – Demographic Characteristics of Sample (N=230) 

Category Variable Number Percentage (%) 

Gender 
F 59 25.7 
M 171 74.4 

Age 

20-30 20 8.7 
30-40 32 13.9 
40-50 121 52.6 
50-60 57 24.8 

Location 

Bahrain 34 14.8 
Kuwait 88 38.3 
Nigeria 2 0.9 
Oman 36 15.7 
Qatar 10 4.4 
Saudi 52 22.6 
UAE 8 3.5 

Experience 

0-5 17 7.4 
5-10 16 7.0 
10-15 13 5.7 
15-20 49 21.3 
20-25 65 28.3 
25-30 43 18.7 
30-35 27 11.7 

 
 
 

7. Data analysis 
 
7.1. Exploratory Factor Analysis (EFA) 

 
The suitability of the data for exploratory factor analysis was evaluated prior to 

factor extraction. There were two tests run. First, the Kaiser-Meyer-Olkin (KMO) 
test assessed the sample’s adequacy. Second, Bartlett’s sphericity test was run. Using 
Principal Component Analysis (PCA) with Varimax rotation, a kind of orthogonal 
rotation, four dimensions were obtained from the 38 statements. Table 5 demon-
strates that all four dimensions have eigenvalues above Kaiser’s criterion of 1, col-
lectively explaining 69.608 percent of the underlying variation. The factor loadings 
of the items are shown in Table 5, while the items under examination and their re-
spective values are provided in Table 6. 
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Table 5 – Rotated Component Matrixa 

  
Component 

1 2 3 4 
INN1 0.79       
INN2 0.827       
INN3 0.787       
INN4 0.861       
INN5 0.822       
INN6 0.813       
INN7 0.828       
INN8 0.798       
INN9 0.818       
INN10 0.813       
OI1   0.838     
OI2   0.752     
OI3   0.8     
OI4   0.804     
OI5   0.787     
OI6   0.807     
OI7   0.779     
OI8   0.801     
OI9   0.844     
OI10   0.822     
EP1     0.788   
EP2     0.816   
EP3     0.811   
EP4     0.757   
EP5     0.793   
EP6     0.804   
EP7     0.791   
EP8     0.815   
EP9     0.803   
EP10     0.756   
CEA1       0.803 
CEA2       0.784 
CEA3       0.83 
CEA4       0.802 
CEA5       0.79 
CEA6       0.837 
CEA7       0.831 
CEA8       0.817 
Eigen Value 7.123 6.939 6.764 5.625 
% of Variance 18.745 18.262 17.799 14.802 
Cronhbach’s Alpha  0.953 0.947 0.950 0.951 
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Table 6 – Statements for enquiry 

Dimension Statement 

OI1 Our organization actively seeks new methods to integrate circular economy (CE) principles. 
OI2 There is a strong willingness within our organization to adopt CE practices. 
OI3 Our leaders regularly discuss the importance of CE. 
OI4 Employees are encouraged to propose ideas related to CE. 
OI5 CE is considered a priority in our strategic planning. 
OI6 Our organization rewards initiatives that promote CE. 
OI7 Training about CE is regularly offered to employees. 
OI8 Senior management leads by example in the implementation of CE. 
OI9 Our organization’s mission statement includes commitments to CE. 
OI10 There is a clear policy for adopting CE practices in our operations. 
INN1 Our organization invests in new technologies that promote recycling and reuse. 
INN2 Innovative technologies are deployed to reduce resource consumption. 
INN3 We actively participate in technology forums focused on CE. 
INN4 Our technical teams are trained specifically in CE technologies. 
INN5 CE practices have reduced costs in our operations. 
INN6 Investments in CE have shown a positive return on investment. 
INN7 We collaborate with external experts to enhance our CE practices. 
INN8 Partnerships with academic institutions have enhanced our CE efforts. 
INN9 We use technology to track and reduce our carbon footprint. 
INN10 Economic assessments include sustainability performance. 
EP1 Government regulations require us to adopt certain CE practices. 
EP2 We are influenced by national policies on sustainability. 
EP3 Competitive advantages gained through CE are crucial for our success. 
EP4 Pressure from market leaders in CE drives our own efforts. 
EP5 International trends in CE shape our strategies. 
EP6 Global environmental concerns compel us to adopt CE practices. 
EP7 We adapt to global market demands for sustainable products. 
EP8 International agreements and commitments influence our CE policies. 
EP9 Our CE efforts are influenced by international thought leaders. 
EP10 Global supply chain pressures necessitate CE adaptations. 
CEA1 Our organization has a clear and actionable plan for CE in the oil and gas sector. 
CEA2 We have successfully integrated CE principles into our core operations. 
CEA3 CE is a critical factor in our competitive strategy. 
CEA4 Our investments in CE have significantly reduced environmental impacts. 
CEA5 We measure the success of our CE initiatives through specific KPIs. 
CEA6 We have achieved noticeable improvements in resource efficiency through CE. 
CEA7 Our company has made substantial progress in reducing waste through CE practices. 
CEA8 The leadership actively supports and promotes the expansion of CE initiatives within the company. 
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7.2. Confirmatory Factor Analysis (CFA) 
 

Confirmatory Factor Analysis (CFA) was conducted using AMOS 18.0 to vali-
date the previously proposed correlations in the measurement model (Netemeyer et 
al., 2003). Prior to determining the accuracy of the measurement model, the ade-
quacy of the model’s fit was verified. A model fit index of satisfactory quality was 
achieved, as shown in Table 7. Although the Chi-square (χ² = 832.411, p < .000) is 
significant, which typically suggests a lack of fit, this test is known to be sensitive 
to large sample sizes, where even small discrepancies can lead to significant results. 
To address this, the CMIN/DF (Normed Chi-Square) value of 1.263, which is well 
below the threshold of 2, suggests a good model fit. The Root Mean Square Residual 
(RMR) value of .113, while not extremely close to zero, remains within an accepta-
ble range, especially when other fit indices are favourable. The Goodness-of-Fit In-
dex (GFI = .847) and Adjusted Goodness-of-Fit Index (AGFI = .828) are slightly 
below the ideal threshold of 0.90, indicating a marginal but still reasonable fit. 

 
Table 7 – Goodness- and badness-of-fit indices of first-order CFA 

Goodness-of-fit Indices  Model Values 

Absolute Goodness-of-fit Index  
Chi-Square (CMIN) 832.411 
Degree of Freedom (DF) 679 659 
Probability Level  0 
Normed Chi-Square (CMIN/DF)  1.26314264 
Goodness of Fit Index (GFI) 0.847 
Absolute Badness-of-fit Index  
Root Mean Square Error of Approximation (RMSEA) 0.034 
Incremental Fit Measure  
Adjusted GFI  0.828 
Comparative Fit Index (CFI)  0.975 
Parsimony Fit Measurement  
Parsimony GFI  0.753 
Parsimony CFI  0.914 
Parsimony Normed Fit Index 0.834 

 
We assessed both the discriminant and convergent validity of the measurement 

model depicted in Figure 2. According to Steenkamp and Van Trijp (1991), conver-
gent validity is verified by evaluating how closely each measurement is related to 
other observations of the same core factor and if the range of statements are con-
sistent on a single factor across the estimation procedure. Convergent validity was 
assessed using the Hair et al. (2010) technique, which suggests that the average var-
iance extracted (AVE) should be 0.5 or higher and that the composite reliability (CR) 
should be more than the AVE. According to Hair et al. (2010), discriminant validity 
is the lack of any association between several constructs, signifying that each notion 
is unique and distinguished by catching events that the other conceptions do not cap-
ture. The Hair et al. (2010) technique, which suggests that the maximum shared var-
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iance (MSV) should be less than the average variance extracted (AVE), was used to 
evaluate discriminant validity. The model’s constructs exhibit good dependability 
and distinct discriminant validity, as seen in Table 8. The results of confirmatory 
factor analysis (CFA) and exploratory factor analysis (EFA) offer strong evidence 
for the measurement model’s discriminant validity. The CFA model is displayed in 
Figure 3. 

 
Table 8 – Validity of the measurement model 

 CR AVE MSV MaxR(H) EP OI INN CEA 

EP 0.947 0.640 0.154 0.947 0.800       
OI 0.950 0.653 0.154 0.951 0.393 0.808     
INN 0.953 0.671 0.110 0.954 0.331 0.325 0.819   
CEA 0.937 0.650 0.093 0.937 0.298 0.275 0.305 0.806 

 
Figure 3 – CFA Model 
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7.3. Hypotheses testing (structural model) 
 
Direct relationship testing 

To examine the relationship between organizational inclination (OI), Innovation 
(INN), External pressure (EP) and Circular Economy Adoption (CEA) in oil and gas 
industry we used the structural equation modelling using the AMOS path analysis 
by imputing the Factor Score from CFA using AMOS. As part of hypotheses testing, 
we tested INN as a mediator and EP and a moderator in relationship between OI and 
CEA. Figure 4 shows the graphical representation of structural model followed by 
results.  

 
Figure 4 – Measurement model 

 
 

The analysis reveals several significant relationships between variables. Organi-
zational inclination (OI) has a positive impact on innovation (INN) with a standard-
ized coefficient of .213, indicating that higher organizational inclination is associ-
ated with higher levels of innovation. This relationship is statistically significant, 
with a p-value less than .001. Similarly, external pressure (EP) positively influences 
innovation with a coefficient of .221, also significant at the p < .001 level, suggesting 
that increased external pressures lead to greater innovation within organizations. 

In terms of circular economy adoption (CEA), organizational inclination contrib-
utes positively, though the effect is relatively weaker with a coefficient of .132 and 
a p-value of .034. This indicates a significant but modest relationship between or-
ganizational inclination and the adoption of circular economy practices. External 
pressure also impacts circular economy adoption, with a coefficient of .165 and a p-
value of .007, reinforcing the idea that external pressures can effectively encourage 
the adoption of these practices. Additionally, innovation plays a crucial role in pro-
moting circular economy adoption, evidenced by a significant coefficient of .213 
and a p-value of .002, suggesting that innovations within an organization signifi-
cantly boost the adoption of circular economy practices. Table 9 shows Direct rela-
tionship Hypothesis testing. 
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Table 9 – Hypothesis testing results 

H. No. Paths Estimate S.E. C.R. P Remarks 

H1 EPINN 0.221 .059 3.771 <0.001*** H1 Supported 
H2 OIINN 0.213 0.059 3.583 <0.001*** H2 Supported 
H3 EPCEA 0.165 0.062 2.675 .007** H3 Supported 
H4 OICEA 0.132 0.062 2.122 0.034* H4 Supported 
H5 INNCEA 0.213 0.067 3.153 0.002** H5 Supported 

***<.001, **<.01, *<.05 
 

Mediation testing 
The mediation analysis is conducted by treating OI, EP as independent variables, 

CEA as dependent variable, and INN as mediator. The mediation analysis is based 
on the analysis of indirect effects based on the guideline by Baron and Kenny (1986) 
classical approach We performed mediation analysis by using the direct and indirect 
effects based on bootstrap procedures (2000 samples) and bias-corrected bootstrap 
confidence interval (90%). The results are provided in the following table.  

 
Table 10 – Mediation Analysis 

H. No. Path Total Effects Direct Effects Indirect 
Effects 

Remarks 

H6 OIINNCEA 0.212** 0.165* 0.047*** H6 Supported 
H7 EPINNCEA 0.178** 0.132* 0.045*** H7 Supported 

***<.001, **<.01, *<.05 
 
Hypothesis H6, examined the pathway from Organizational Inclination (OI) through 

Innovation (INN) to Circular Economy Adoption (CEA). The findings revealed a total 
effect of 0.212, significant at the .01 level, indicating a strong combined influence of 
direct and mediated paths from OI to CEA. The direct effect of OI on CEA was also 
significant at the .05 level with a value of 0.165, suggesting that organizational inclina-
tion has a substantial independent impact on circular economy adoption. Furthermore, 
the indirect effect through innovation was highly significant at the .001 level with a value 
of 0.047, highlighting that a notable portion of OI’s impact on CEA is mediated by inno-
vation. These results support H6, confirming that innovation mediates the effect of or-
ganizational inclination on circular economy adoption. 

Hypothesis H7, focused on the impact of External Pressure (EP) on Circular 
Economy Adoption (CEA) through the mediator Innovation (INN). This analysis 
demonstrated a total effect of 0.178, significant at the .01 level, reflecting a robust 
overall influence of EP on CEA through both direct and mediated routes. The direct 
effect of EP on CEA was significant at the .05 level, recorded at 0.132, indicating 
that external pressure directly and significantly promotes circular economy adoption. 
The indirect effect, significant at the .001 level with a value of 0.045, confirmed that 
a significant portion of EP’s influence on CEA is channeled through innovation. This 
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result lends support to H7, verifying that innovation acts as a critical mediator in the 
relationship between external pressure and circular economy adoption. 

 
 

Moderation Testing 
The moderation analysis is conducted by treating OI and INN as independent 

variables, CEA as dependent variable, and EP as moderator variable. The results are 
calculated by creating interaction terms from standardized score of variables using 
SPSS. We tested EP as moderator, results indicate interaction term of EP and OI 
exert positive but insignificant influence on CEA.  

 
Table 11 – Moderation Testing 

H. No. Interaction Estimate S.E. C.R. P Remarks 

H8 EP*OICEA 0.058 0.063 0.926 0.355 Not Supported 
 

Figure 5 – Interaction graph – External pressure (EP) as Moderator between Organizational 
Inclination (OI) and Circular Economy Adoption (CEA) 
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8. Results and discussion 
 
The analysis of the structural equation modeling provided robust evidence for 

significant relationships between organizational inclination (OI), external pressure 
(EP), innovations (INN), and circular economy adoption (CEA) within the MENA 
region’s oil and gas sector. Specifically, Hypotheses H1 through H5 were validated, 
confirming that OI and EP significantly drive innovation with standardized coeffi-
cients of 0.213 and 0.221, respectively, both significant at less than 0.001. This in-
dicates a strong impetus for innovation influenced by both internal dispositions and 
external demands. Furthermore, EP and OI were found to have direct, positive im-
pacts on CEA, with coefficients of 0.165 and 0.132 and p-values of 0.007 and 0.034, 
respectively, underlining a modest yet significant direct relationship between these 
pressures and the adoption of circular economy practices. 

Moreover, innovation emerged as a crucial mediator, significantly bridging the gap 
between internal and external motivators and the adoption of circular economy princi-
ples, as evidenced by a significant coefficient of 0.213 and a p-value of 0.002 for Hy-
pothesis H5. The mediation analysis (H6 and H7) further supported this, revealing ro-
bust indirect effects where OI and EP influence CEA significantly through INN, with 
total effects recorded at 0.212 and 0.178, respectively. Both direct and indirect effects 
were significant, highlighting innovation’s role not merely as a byproduct but as a ne-
cessity for integrating sustainable practices effectively within the sector. 

Contrastingly, the moderation hypothesis (H8) tested whether external pressure 
(EP) could intensify the impact of organizational inclination (OI) on circular econ-
omy adoption (CEA). The results indicated an insignificant interaction effect (p = 
0.355), suggesting that while external pressures do shape organizational strategies 
towards sustainability, they do not significantly amplify the impact of organizational 
inclination on the adoption of circular economy practices within the studied context. 

These findings elucidate the complex interplay of internal motivations and exter-
nal pressures in fostering sustainable practices within the oil and gas industry. They 
extend previous research, offering a clearer understanding of the mechanisms 
through which the sector can progress towards sustainability. The significant roles 
of innovation and external pressure reflect the industry’s dynamic response to global 
sustainability trends and regulatory pressures, making this study particularly relevant 
for policymakers and corporate strategists focused on enhancing sustainability initi-
atives in resource-intensive industries. 

 
 

9. Implication 
 
The practical implications of this study are significant for the oil and gas sector 

in the MENA region, emphasizing the critical role of innovation in driving the 
adoption of circular economy practices. Companies should invest in innovative 
technologies and processes that facilitate recycling, reduce resource consumption, 
and improve efficiency. This investment not only aligns with global environmental 
standards but also positions firms to leverage regulatory pressures as a catalyst for 
sustainable growth, enhancing competitiveness in an increasingly eco-conscious 
market. 
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This research contributes to academic literature by delineating the mediation role 
of innovation between organizational inclination and external pressures, and their col-
lective impact on circular economy adoption. It provides empirical evidence that sup-
ports the theoretical linkages within circular economy frameworks, particularly in re-
source-intensive industries. Future studies could explore these relationships in differ-
ent contexts or industries, thereby testing the generalizability of these findings and fur-
ther refining the theoretical models that govern sustainable business practices. 

From a managerial perspective, the findings underscore the necessity for strate-
gic alignment of innovation initiatives with organizational goals towards sustaina-
bility. Managers should prioritize fostering an internal culture that actively supports 
sustainable practices through continuous training, rewards, and leadership engage-
ment. Additionally, understanding the external pressures and effectively utilizing 
them can enhance the organization’s sustainability efforts, turning compliance into 
opportunity. Managers can leverage these insights to better navigate the complex 
landscape of regulatory requirements and market expectations. 

 
 

10. Limitations and future research direction 
 

This study, while insightful, has several limitations that offer avenues for future re-
search. Firstly, the convenience sampling method, although practical, may limit the gen-
eralizability of the findings across the broader oil and gas industry in the MENA region. 
Future studies could employ a stratified random sampling technique to enhance the rep-
resentativeness of the sample. Additionally, the study’s reliance on self-reported data 
could introduce response bias. Implementing methods such as triangulation, involving 
secondary data analysis, could provide more robust validation of the findings. Further-
more, this research focused primarily on the MENA region, which, while providing crit-
ical insights, also limits the applicability of the findings to other geographical areas with 
different regulatory and cultural contexts. Subsequent research might explore similar 
models in different global contexts or compare regions to explore how regional variations 
influence the adoption of circular economy practices. Lastly, the impact of technological 
advancements and digital transformation on the adoption of circular economy practices 
remains an underexplored area that could significantly advance our understanding of sus-
tainable practices in the oil and gas industry. 

 
 

11. Conclusion  
 
This study successfully explored the influence of organizational inclination and 

external pressures on the adoption of circular economy practices within the MENA 
region’s oil and gas sector, highlighting the pivotal role of innovation as a mediator. 
The findings reveal that both internal motivations and external demands robustly 
drive sustainable practices through innovative processes. These insights not only en-
rich the academic discourse around sustainable development in resource-intensive 
industries but also provide practical strategies for companies aiming to enhance their 
environmental footprint. This research serves as a foundation for further inquiry into 
sustainable practices across different regions and industries. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



285 

References 
 
Agyabeng‐Mensah, Y., Afum, E., Baah, C. (2024). Stakeholder pressure and circular supply 

chain practices: Moderating roles of environmental information exchange capability and 
circular innovation orientation. Business Strategy and the Environment, 33(6), 5703-5720. 
DOI: 10.1002/bse.3779. 

Agyemang, M., Kusi-Sarpong, S., Khan, S. A., Mani, V., Rehman, S. T., Kusi-Sarpong, H. 
(2019). Drivers and barriers to circular economy implementation: An explorative study in 
Pakistan’s automobile industry. Management Decision, 57(4), 971-994. DOI: 
10.1108/MD-11-2018-1178. 

Ai, H., Islam, N., Mangla, S. K., Song, M., Tan, X. (2024). Circular economy, open innovation, and 
green innovation: Empirical evidence from prefecture-level cities in China. IEEE Transactions 
on Engineering Management, 71, 5706-5719. DOI: 10.1109/TEM.2024.3357350. 

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Deci-
sion Processes, 50(2), 179-211. DOI: 10.1016/0749-5978(91)90020-T. 

Akinwale, Y. (2024). Circular economy awareness, adoption, and its effects on business per-
formance in Saudi Arabia. Problems and Perspectives in Management, 22(3), 119. DOI: 
10.21511/ppm.22(3).2024.10. 

Al Hosni, I. S., Amoudi, O., Callaghan, N. (2020). An exploratory study on challenges of 
circular economy in the built environment in Oman. Proceedings of the Institution of Civil 
Engineers-Management, Procurement and Law, 173(3), 104-113. DOI: 
10.1680/jmapl.19.00034. 

Al Rawashdeh, S., Nasaj, M., Ahmad, S. Z. (2024). Driving circular economy adoption 
through top management commitment and organisational motivation: A quantitative study 
on small-and medium-sized enterprises. International Journal of Organizational Analysis. 
DOI: 10.1108/IJOA-04-2024-4449. 

Ali, Y., Uddin, A., Petrillo, A. (2024). The impact of government support and organizational 
culture on sustainable performance: Unveiling the mediating role of circular economy and 
eco-innovation. Sustainable Futures, 8, 100346. DOI: 10.1016/j.sftr.2024.100346. 

Assmann, I. R., Rosati, F., Morioka, S. N. (2023). Determinants of circular business model 
adoption – A systematic literature review. Business Strategy and the Environment, 32(8), 
6008-6028. DOI: 10.1002/bse.3470. 

Atanasovska, I., Choudhary, S., Koh, L., Ketikidis, P. H., Solomon, A. (2022). Research gaps 
and future directions on social value stemming from circular economy practices in agri-
food industrial parks: Insights from a systematic literature review. Journal of Cleaner 
Production, 354, 131753. DOI: 10.1016/j.jclepro.2022.131753. 

Barboza, L. L., Bertassini, A. C., Gerolamo, M. C., & Ometto, A. R. (2022). Organizational 
values as enablers for the circular economy and sustainability. Revista de Administração 
de Empresas, 62, e2021-0331. DOI: 10.1590/s0034-759020220509. 

Barney, J. (1991). Firm resources and sustained competitive advantage. Journal of Manage-
ment, 17(1), 99-120. 

Baron, R. M., Kenny, D. A. (1986). The moderator-mediator variable distinction in social 
psychological research: Conceptual, strategic, and statistical considerations. Journal of 
Personality and Social Psychology, 51(6), 1173. DOI: 10.1037//0022-3514.51.6.1173. 

Barros, M. V., Salvador, R., do Prado, G. F., de Francisco, A. C., Piekarski, C. M. (2021). 
Circular economy as a driver to sustainable businesses. Cleaner Environmental Systems, 
2, 100006. DOI: 10.1016/j.cesys.2020.100006. 

Basile, V., Capobianco, N., Vona, R. (2021). The usefulness of sustainable business models: 
Analysis from oil and gas industry. Corporate Social Responsibility and Environmental 
Management, 28(6), 1801-1821. DOI: 10.1002/csr.2153. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



286 

Bocken, N. M., Schuit, C. S., Kraaijenhagen, C. (2018). Experimenting with a circular busi-
ness model: Lessons from eight cases. Environmental Innovation and Societal Transi-
tions, 28, 79-95. DOI: 10.1016/j.eist.2018.02.001. 

Bonciu, F. (2014). The European economy: From a linear to a circular economy. Romanian 
Journal of European Affairs, 14, 78. 

Boomsma, A. (1985). Nonconvergence, improper solutions, and starting values in LISREL 
maximum likelihood estimation. Psychometrika, 50, 229-242. 

Blomsma, F., Brennan, G. (2017). The emergence of circular economy: a new framing around 
prolonging resource productivity. Journal of Industrial Ecology, 21(3), 603-614. DOI: 
10.1111/jiec.12603. 

Bressanelli, G., Perona, M., Saccani, N. (2019). Challenges in supply chain redesign for the 
Circular Economy: A literature review and a multiple case study. International Journal of 
Production Research, 57(23), 7395-7422. DOI: 10.1080/00207543.2018.1542176. 

Cabral, C., Dhar, R. L. (2019). Green competencies: Construct development and measurement val-
idation. Journal of Cleaner Production, 235, 887-900. DOI: 10.1016/j.jclepro.2019.07.014. 

Calzolari, T., Bimpizas-Pinis, M., Genovese, A., Brint, A. (2023). Understanding the relation-
ship between institutional pressures, supply chain integration and the adoption of circular 
economy practices. Journal of Cleaner Production, 432, 139686. DOI: 10.1016/j.jcle-
pro.2023.139686. 

Castro-Lopez, A., Iglesias, V., Santos-Vijande, M. L. (2023). Organizational capabilities and 
institutional pressures in the adoption of circular economy. Journal of Business Research, 
161, 113823. DOI: 10.1016/j.jbusres.2023.113823. 

Cherepovitsyn, A., Metkin, D., Gladilin, A. (2018). An algorithm of management decision-
making regarding the feasibility of investing in geological studies of forecasted hydrocar-
bon resources. Resources, 7(3), 47. DOI: 10.3390/resources7030047. 

Cherepovitsyn, A., Rutenko, E. (2022). Strategic planning of oil and gas companies: the de-
carbonization transition. Energies, 15(17), 6163. DOI: 10.3390/en15176163. 

Cholakov, G. S. (2009). Control of pollution in the petroleum industry. Pollution Control 
Technology, 3, 86-107. 

Creswell, J. W., Clark, V. L. P. (2017). Designing and Conducting Mixed Methods Research. 
Sage. 

De Jesus, A., Mendonça, S. (2018). Lost in transition? Drivers and barriers in the eco-innova-
tion road to the circular economy. Ecological Economics, 145, 75-89. DOI: 
10.1016/j.ecolecon.2017.08.001. 

de Padua Pieroni, M., McAloone, T., Pigosso, D. (2019, July). Business model innovation for 
circular economy: Integrating literature and practice into a conceptual process model. In 
Proceedings of the Design Society: International Conference on Engineering Design (1, 
1, 2517-2526). Cambridge University Press. 

Despoudi, S., Sivarajah, U., Spanaki, K., Charles, V., Durai, V. K. (2023). Industry 4.0 and 
circular economy for emerging markets: Evidence from small and medium-sized enter-
prises (SMEs) in the Indian food sector. Annals of Operations Research, 350(2), 453-491. 
DOI: 10.1007/s10479-023-05404-4. 

Dey, P. K., Malesios, C., Chowdhury, S., Saha, K., Budhwar, P., De, D. (2022). Adoption of 
circular economy practices in small and medium-sized enterprises: Evidence from Eu-
rope. International Journal of Production Economics, 248, 108496. DOI: 
10.1016/j.ijpe.2022.108496. 

DiMaggio, P. J., Powell, W. W. (1983). The iron cage revisited: Institutional isomorphism and 
collective rationality in organizational fields. American Sociological Review, 48(2), 147-
160. DOI: 10.2307/2095101. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



287 

Do, Q., Mishra, N., Colicchia, C., Creazza, A., Ramudhin, A. (2022). An extended institu-
tional theory perspective on the adoption of circular economy practices: Insights from the 
seafood industry. International Journal of Production Economics, 247, 108400. DOI: 
10.1016/j.ijpe.2021.108400. 

Dorrego-Viera, J. I., Urbinati, A., Lazzarotti, V. (2025). Transition towards circular economy: 
Exploiting open innovation for circular product development. Journal of Innovation & 
Knowledge, 10(2), 100668. DOI: 10.1016/j.jik.2025.100668. 

Dua, S., Jain, N. K. (2024). Circular economy and innovation in oil and gas industry: A sys-
tematic literature review and bibliometric analysis. International Social Science Journal, 
74(252), 657-686. DOI: 10.1111/issj.12474Digital Object Identifier (DOI). 

Esposito, M., Tse, T., Soufani, K. (2018). Introducing a circular economy: New thinking with 
new managerial and policy implications. California Management Review, 60(3), 5-19. 
DOI: 10.1177/0008125618764691. 

Faisal-E-Alam, M., Khan, M. R. A., Rahman, M. A., Ferreira, P., Almeida, D., Castanho, R. 
A. (2024). Critical individual and organizational drivers of circular economy implemen-
tation in SMEs in Bangladesh. Sustainability, 16(16), 7149. DOI: 10.3390/su16167149. 

Fatma, M., Rahman, Z., Khan, I. (2016). Measuring consumer perception of CSR in tourism 
industry: Scale development and validation. Journal of Hospitality and Tourism Manage-
ment, 27, 39-48. DOI: 10.1016/j.jhtm.2016.03.002. 

Felix, C. B., Ubando, A. T., Chen, W. H., Goodarzi, V., Ashokkumar, V. (2022). COVID-19 
and industrial waste mitigation via thermochemical technologies towards a circular econ-
omy: A state-of-the-art review. Journal of Hazardous Materials, 423, 127215. DOI: 
10.1016/j.jhazmat.2021.127215. 

Franco, M. A. (2017). Circular economy at the micro level: A dynamic view of incumbents’ 
struggles and challenges in the textile industry. Journal of Cleaner Production, 168, 833-
845. DOI: 10.1016/j.jclepro.2017.09.056. 

Frishammar, J., Parida, V. (2019). Circular business model transformation: A roadmap for in-
cumbent firms. California Management Review, 61(2), 5-29. DOI: 10.1177/ 
0008125618811926. 

Geissdoerfer, M., Santa‐Maria, T., Kirchherr, J., Pelzeter, C. (2023). Drivers and barriers for 
circular business model innovation. Business Strategy and the Environment, 32(6), 3814-
3832. DOI: 10.1002/bse.3339. 

Giddens, A., Pierson, C. (1998). Conversations with Anthony Giddens: Making sense of mo-
dernity. Stanford University Press. 

Govindan, K., Hasanagic, M. (2018). A systematic review on drivers, barriers, and practices 
towards circular economy: A supply chain perspective. International Journal of Produc-
tion Research, 56(1-2), 278-311. DOI: 10.1080/00207543.2017.1402141. 

Guerra, B. C., Shahi, S., Mollaei, A., Skaf, N., Weber, O., Leite, F., Haas, C. (2021). Circular 
economy applications in the construction industry: A global scan of trends and opportuni-
ties. Journal of Cleaner Production, 324, 129125. DOI: 10.1016/j.jclepro.2021.129125. 

Hagelüken, C., Lee-Shin, J. U., Carpentier, A., Heron, C. (2016). The EU circular economy and its 
relevance to metal recycling. Recycling, 1(2), 242-253. DOI: 10.3390/recycling1020242. 

Hazen, B. T., Mollenkopf, D. A., Wang, Y. (2017). Remanufacturing for the circular economy: 
An examination of consumer switching behavior. Business Strategy and the Environment, 
26(4), 451-464. DOI: 10.1002/bse.1929. 

Hees, T., Zhong, F., Stürzel, M., Mülhaupt, R. (2019). Tailoring hydrocarbon polymers and 
all‐hydrocarbon composites for circular economy. Macromolecular Rapid Communica-
tions, 40(1), 1800608. DOI: 10.1002/marc.201800608. 

Heo, S., Ko, J., Kim, S., Jeong, C., Hwangbo, S., Yoo, C. (2022). Explainable AI-driven net-
zero carbon roadmap for petrochemical industry considering stochastic scenarios of re-

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



288 

motely sensed offshore wind energy. Journal of Cleaner Production, 379, 134793. DOI: 
10.1016/j.jclepro.2022.134793. 

Hysa, E., Kruja, A., Rehman, N. U., Laurenti, R. (2020). Circular economy innovation and 
environmental sustainability impact on economic growth: An integrated model for sus-
tainable development. Sustainability, 12(12), 4831. DOI: 10.3390/su12124831. 

Ibn-Mohammed, T., Mustapha, K. B., Godsell, J., Adamu, Z., Babatunde, K. A., Akintade, D. 
D., ... Koh, S. C. L. (2021). A critical analysis of the impacts of COVID-19 on the global 
economy and ecosystems and opportunities for circular economy strategies. Resources, 
Conservation and Recycling, 164, 105169. DOI: 10.1016/j.resconrec.2020.105169. 

Jain, A., Sarsaiya, S., Awasthi, M. K., Singh, R., Rajput, R., Mishra, U. C., ... Shi, J. (2022). 
Bioenergy and bio-products from bio-waste and its associated modern circular economy: 
Current research trends, challenges, and future outlooks. Fuel, 307, 121859. DOI: 
10.1016/j.fuel.2021.121859. 

Jain, N. K., Panda, A., Choudhary, P. (2020). Institutional pressures and circular economy 
performance: The role of environmental management system and organizational flexibil-
ity in oil and gas sector. Business Strategy and the Environment, 29(8), 3509-3525. DOI: 
10.1002/bse.2593. 

Jakhar, S. K., Mangla, S. K., Luthra, S., Kusi-Sarpong, S. (2019). When stakeholder pressure 
drives the circular economy: Measuring the mediating role of innovation capabilities. Ma-
nagement Decision, 57(4), 904-920. DOI: 10.1108/MD-09-2018-0990. 

Jesus, G. M. K., Jugend, D. (2023). How can open innovation contribute to circular economy 
adoption? Insights from a literature review. European Journal of Innovation Management, 
26(1), 65-98. DOI: 10.1108/EJIM-01-2021-0022. 

Kahupi, I., Yakovleva, N., Okorie, O., Hull, C. E. (2024). Implementation of circular economy in a 
developing economy’s mining industry using institutional theory: The case of Namibia. Jour-
nal of Environmental Management, 368, 122145. DOI: 10.1016/j.jenvman.2024.122145. 

Kalmykova, Y., Sadagopan, M., Rosado, L. (2018). Circular economy – From review of the-
ories and practices to development of implementation tools. Resources, Conservation and 
Recycling, 135, 190-201. DOI: 10.1016/j.resconrec.2017.10.034. 

Kandasamy, J., Venkat, V., Mani, R. S. (2023). Barriers to the adoption of digital technologies 
in a functional circular economy network. Operations Management Research, 16(3), 
1541-1561. DOI: 10.1007/s12063-023-00375-y. 

Kirchherr, J., Piscicelli, L., Bour, R., Kostense-Smit, E., Muller, J., Huibrechtse-Truijens, A., 
Hekkert, M. (2018). Barriers to the circular economy: Evidence from the European Union 
(EU). Ecological Economics, 150, 264-272. DOI: 10.1016/j.ecolecon.2018.04.028. 

Kirchherr, J., Reike, D., Hekkert, M. (2017). Conceptualizing the circular economy: An anal-
ysis of 114 definitions. Resources, Conservation and Recycling, 127, 221-232. DOI: 
10.2139/ssrn.3037579. 

Kwarteng, A., Simpson, S. N. Y., Agyenim-Boateng, C. (2022). The effects of circular econ-
omy initiative implementation on business performance: The moderating role of organi-
zational culture. Social Responsibility Journal, 18(7), 1311-1341. DOI: 10.1108/SRJ-01-
2021-0045. 

Larimian, T., Sadeghi, A., Palaiologou, G., Schmidt III, R. (2020). Neighbourhood social re-
silience (NSR): Definition, conceptualisation, and measurement scale development. Su-
stainability, 12(16), 6363. DOI: 10.3390/su12166363. 

Laskurain-Iturbe, I., Arana-Landín, G., Landeta-Manzano, B., Uriarte-Gallastegi, N. (2021). 
Exploring the influence of industry 4.0 technologies on the circular economy. Journal of 
Cleaner Production, 321, 128944. DOI: 10.1016/j.jclepro.2021.128944. 

Lau, P. J., Ng, W. P. Q., How, B. S., Lim, C. H., Lam, H. L. (2022). Paving a way toward 
circular economy for oil and gas industry: A conceptual modelling of re-refining process 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



289 

through solvent extraction and hydrofinishing pathway. Journal of Cleaner Production, 
380, 134839. DOI: 10.1016/j.jclepro.2022.134839. 

Linder, M., Williander, M. (2017). Circular business model innovation: inherent uncertainties. 
Business Strategy and the Environment, 26(2), 182-196. DOI: 10.1002/bse.1906. 

Liu, Y., Bai, Y. (2014). An exploration of firms’ awareness and behavior of developing circular 
economy: An empirical research in China. Resources, Conservation and Recycling, 87, 
145-152. DOI: 10.1016/j.resconrec.2014.04.002. 

Lopes de Sousa Jabbour, A. B., Jabbour, C. J. C., Godinho Filho, M., Roubaud, D. (2018). 
Industry 4.0 and the circular economy: a proposed research agenda and original roadmap 
for sustainable operations. Annals of Operations Research, 270, 273-286. DOI: 
10.1007/s10479-018-2772-8. 

Lüdeke‐Freund, F., Gold, S., Bocken, N. M. (2019). A review and typology of circular econ-
omy business model patterns. Journal of Industrial Ecology, 23(1), 36-61. DOI: 
10.1111/jiec.12763. 

Luthra, S., Mangla, S. K., de Sousa Jabbour, A. B. L., Huisingh, D. (2021). Industry 4.0, 
cleaner production, and circular economy: An important agenda for improved ethical busi-
ness development. Journal of Cleaner Production, 326, 129370. DOI: 10.1016/j.jcle-
pro.2021.129370. 

MacArthur, E. (2013). Towards the circular economy. Journal of Industrial Ecology, 2(1), 23-
44. DOI: 10.1016/j.jclepro.2017.12.224. 

Macini, P., Mesini, E. (2008). The petroleum upstream industry: Hydrocarbons exploration 
and production. Encyclopedia of Life Support Systems. 

Malik, A., Sharma, P., Vinu, A., Karakoti, A., Kaur, K., Gujral, H. S., ... Laker, B. (2022). 
Circular economy adoption by SMEs in emerging markets: Towards a multilevel concep-
tual framework. Journal of Business Research, 142, 605-619. DOI: 
10.1016/j.jbusres.2021.12.076. 

Malik, H., Askari, F. (2022, March). Three Step Plan to Put Canada at the Front of the Petro-
leum Sector’s Race to Net-Zero. In SPE Canadian Energy Technology Conference (p. 
D011S015R002). SPE. 

Mandegari, M. A., Farzad, S., Görgens, J. F. (2017). Recent trends on techno-economic as-
sessment (TEA) of sugarcane biorefineries. Biofuel Research Journal, 4(3), 704-712. 
DOI: 10.18331/BRJ2017.4.3.7. 

Matarneh, S., Piprani, A. Z., Ellahi, R. M., Nguyen, D. N., Le, T. M., Nazir, S. (2024). Industry 
4.0 technologies and circular economy synergies: Enhancing corporate sustainability 
through sustainable supply chain integration and flexibility. Environmental Technology & 
Innovation, 35, 103723. DOI: 10.1016/j.eti.2024.103723. 

Melati, K., Nikam, J., Nguyen, P. (2022). Barriers and Drivers for Enterprises to Transition 
to Circular Economy. Stockholm Environment Institute. 

Mishra, R., Singh, R. K., Govindan, K. (2022). Barriers to the adoption of circular economy prac-
tices in micro, small and medium enterprises: instrument development, measurement and val-
idation. Journal of Cleaner Production, 351, 131389. DOI: 10.1016/j.jclepro.2022.131389. 

Moktadir, M. A., Rahman, T., Rahman, M. H., Ali, S. M., Paul, S. K. (2018). Drivers to sustainable 
manufacturing practices and circular economy: A perspective of leather industries in Bangla-
desh. Journal of Cleaner Production, 174, 1366-1380. DOI: 10.1016/j.jclepro.2017.11.063. 

Munodawafa, R. T., Johl, S. K. (2022). Measurement development for eco-innovation capa-
bilities of Malaysian oil and gas firms. International Journal of Productivity and Perfor-
mance Management, 71(8), 3443-3465. DOI: 10.1108/IJPPM-07-2020-0404. 

Mura, M., Longo, M., Zanni, S. (2020). Circular economy in Italian SMEs: A multi-method 
study. Journal of Cleaner Production, 245, 118821. DOI: 10.1016/j.jclepro.2019.118821. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



290 

Nassani, A. A., Isac, N., Rosak-Szyrocka, J., Yousaf, Z., Haffar, M. (2023). Institutional pres-
sures and circular economy target performance: Are zero waste practices and enviropre-
neurship worth pursuing?. Sustainability, 15(4), 2952. DOI: 10.3390/su15042952. 

Newell, R. G., Qian, Y., Raimi, D. (2016). Global energy outlook 2015 (No. w22075). Na-
tional Bureau of Economic Research. 

Ormazabal, M., Prieto-Sandoval, V., Puga-Leal, R., Jaca, C. (2018). Circular economy in 
Spanish SMEs: challenges and opportunities. Journal of Cleaner Production, 185, 157-
167. DOI: 10.1016/j.jclepro.2018.03.031. 

Osei, V., Bai, C., Asante-Darko, D., Quayson, M. (2023). Evaluating the barriers and drivers 
of adopting circular economy for improving sustainability in the mining industry. Re-
sources Policy, 86, 104168. DOI: 10.1016/j.resourpol.2023.104168. 

Palm, E., Tilsted, J. P., Vogl, V., Nikoleris, A. (2024). Imagining circular carbon: A mitigation 
(deterrence) strategy for the petrochemical industry. Environmental Science & Policy, 
151, 103640. DOI: 10.1016/j.envsci.2023.103640. 

Paukov, A., Magaril, R., Magaril, E. (2019). An investigation of the feasibility of the organic 
municipal solid waste processing by coking. Sustainability, 11(2), 389. DOI: 
10.3390/su11020389. 

Perotti, F. A., Bargoni, A., De Bernardi, P., Rozsa, Z. (2025). Fostering circular economy 
through open innovation: Insights from multiple case study. Business Ethics, the Environ-
ment & Responsibility, 34(2), 390-408. DOI: 10.1111/beer.12657. 

Pieroni, M. P., McAloone, T. C., Pigosso, D. C. (2021). Circular economy business model 
innovation: Sectorial patterns within manufacturing companies. Journal of Cleaner Pro-
duction, 286, 124921. DOI: 10.1016/j.jclepro.2020.124921. 

Porter, M. E., Advantage, C. (1985). Creating and sustaining superior performance. Competi-
tive Advantage, 167, 167-206. 

Priyadarshini, J., Singh, R. K., Mishra, R., Kamal, M. M. (2022). Adoption of additive man-
ufacturing for sustainable operations in the era of circular economy: Self-assessment 
framework with case illustration. Computers & Industrial Engineering, 171, 108514. 
DOI: 10.1016/j.cie.2022.108514. 

Ranta, V., Aarikka-Stenroos, L., Ritala, P., Mäkinen, S. J. (2018). Exploring institutional drivers and 
barriers of the circular economy: A cross-regional comparison of China, the US, and Europe. 
Resources, Conservation and Recycling, 135, 70-82. DOI: 10.1016/j.resconrec.2017.08.017. 

Rizos, V., Behrens, A., Van der Gaast, W., Hofman, E., Ioannou, A., Kafyeke, T., ... Topi, C. (2016). 
Implementation of circular economy business models by small and medium-sized enterprises 
(SMEs): Barriers and enablers. Sustainability, 8(11), 1212. DOI: 10.3390/su8111212. 

Rogers, E. M. (1962). Diffusion of innovations. Free Press. 
Sanchez-Garcia, E., Martinez-Falco, J., Marco-Lajara, B., Manresa-Marhuenda, E. (2024). Revo-

lutionizing the circular economy through new technologies: A new era of sustainable progress. 
Environmental Technology & Innovation, 33, 103509. DOI: 10.1016/j.eti.2023.103509. 

Schein, E. H. (1992). Organizational culture and leadership (Vol. 2). John Wiley & Sons. 
Schmidt, C. V. H., Kindermann, B., Behlau, C. F., Flatten, T. C. (2021). Understanding the 

effect of market orientation on circular economy practices: The mediating role of closed‐
loop orientation in German SMEs. Business Strategy and the Environment, 30(8), 4171-
4187. DOI: 10.1002/bse.2863. 

Schumpeter, J. A. (2013). Capitalism, Socialism and Democracy. Routledge. 
Segarra‐Blasco, A., Teruel, M., Tomàs‐Porres, J. (2024). Circular economy and public poli-

cies: A dynamic analysis for European SMEs. Business Strategy and the Environment, 
33(4), 3532-3549. DOI: 10.1002/bse.3674. 

Shah, M. (2019). Green human resource management: Development of a valid measurement 
scale. Business Strategy and the Environment, 28(5), 771-785. DOI: 10.1002/bse.2279. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



291 

Silvério, A. C., Ferreira, J., Fernandes, P. O., Dabić, M. (2023). How does circular economy 
work in industry? Strategies, opportunities, and trends in scholarly literature. Journal of 
Cleaner Production, 412, 137312. DOI: 10.1016/j.jclepro.2023.137312. 

Sivula, E. (2021). Barriers and Enablers to Circular Business Model Innovation: Finnish 
Forest Industry. 

Sohal, A., Nand, A. A., Goyal, P., Bhattacharya, A. (2022). Developing a circular economy: 
An examination of SME’s role in India. Journal of Business Research, 142, 435-447. DOI: 
10.1016/j.jbusres.2021.12.072. 

Soni, V., Gnekpe, C., Roux, M., Anand, R., Yaroson, E. V., Banwet, D. K. (2023). Adaptive 
distributed leadership and circular economy adoption by emerging SMEs. Journal of Busi-
ness Research, 156, 113488. DOI: 10.1016/j.jbusres.2022.113488. 

Tang, G., Chen, Y., Jiang, Y., Paillé, P., Jia, J. (2018). Green human resource management 
practices: scale development and validity. Asia Pacific Journal of Human Resources, 
56(1), 31-55. DOI: 10.1111/1744-7941.12147. 

Teixeira, N. (2025). Innovative human resource management strategies for circular economy 
transition: Comparative insights from Portugal and Sweden. Merits, 5(2), 8. DOI: 
10.3390/merits5020008. 

Thorat, B. N., Sonwani, R. K. (2022). Current technologies and future perspectives for the 
treatment of complex petroleum refinery wastewater: A review. Bioresource Technology, 
355, 127263. DOI: 10.1016/j.biortech.2022.127263. 

Ting, L. S., Zailani, S., Sidek, N. Z. M., Shaharudin, M. R. (2024). Motivators and barriers of 
circular economy business model adoption and its impact on sustainable production in 
Malaysia. Environment, Development and Sustainability, 26(7), 17551-17578. DOI: 
10.1007/s10668-023-03350-6. 

Tura, N., Hanski, J., Ahola, T., Ståhle, M., Piiparinen, S., Valkokari, P. (2019). Unlocking 
circular business: A framework of barriers and drivers. Journal of Cleaner Production, 
212, 90-98. DOI: 10.1016/j.jclepro.2018.11.202. 

Upadhayay, S., Alqassimi, O. (2018). Transition from linear to circular economy. Westcliff 
International Journal of Applied Research, 2(2), 62-74. DOI: 10.47670/wuwi-
jar201822OASU. 

Wang, J. (2018). Study on construction and application of circular economy evaluation index 
system in petrochemical industry. Chemical Engineering Transactions, 66, 1423-1428. 

Wang, K., Heath, G., Walzberg, J., Curtis, T., Berrie, J., Schröder, P., ... Altamirano, J. C. 
(2022). Circular economy as a climate strategy: current knowledge and calls-to-action. 

Williamson, O. E. (1979). Transaction-cost economics: the governance of contractual rela-
tions. The Journal of Law and Economics, 22(2), 233-261. 

Wuni, I. Y. (2022). Mapping the barriers to circular economy adoption in the construction 
industry: A systematic review, Pareto analysis, and mitigation strategy map. Building and 
Environment, 223, 109453. DOI: 10.1016/j.buildenv.2022.109453. 

Yin, X., Jin, Y., Li, Z., Liu, Y. (2025). How does open innovation promote circular economy 
practices? Evidence from Chinese listed companies. Journal of Innovation & Knowledge, 
10(3), 100702. DOI: 10.1016/j.jik.2025.100702. 

Zaleski, P., Chawla, Y. (2020). Circular economy in Poland: Profitability analysis for two 
methods of waste processing in small municipalities. Energies, 13(19), 5166. DOI: 
10.3390/en13195166. 

  

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



292 

Appendix 
 

Table A1 – Detailed literature review table 
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Name Methodology Identified Constructs Objective Findings 
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and behavior gap in CE 
in China 

Firms aware but not 
proactive; reasons for gap 
explored. 

Mura et al. 
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challenges and potential 
in Spanish SMEs 

Cost-saving focus; 
barriers categorized for 
tailored solutions. 

Soni et al. 
(2023) 

Journal of 
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Research 
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Distributed leadership, 
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influence on CE in Indian 
SMEs 

Distributed leadership 
promotes CE adoption 
through empowerment. 

Castro-Lopez 
et al. (2023) 

Journal of 
Business 
Research 

Survey (n = 218) Institutional pressures, 
Organizational agility 

To test external/internal 
factors influencing CE at 
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Organizational capability 
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Systematic literature 
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To review CE business 
model adoption factors 

Comprehensive 
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International 
Journal of 
Production 
Research 

Systematic review Drivers, Barriers, Practices in 
supply chain 

To map CE trends in 
supply chains 

Government role most 
impactful for CE success. 

Sohal et al. 
(2022) 

Journal of 
Business 
Research 

Qualitative, 4 SME 
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STS theory, Motivation, 
Enablers, Strategy 

To study CE transition in 
Indian SMEs 

CE practices informal; 
social and technical 
factors key. 
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Kwarteng et 
al. (2022) 

Social 
Responsibility 
Journal 

Survey (n = 617) CE initiatives, Organizational 
culture 

To assess CE effects on 
financial performance in 
Ghana 

CE improves financials; 
culture strengthens 
positive effect. 

Ali et al. 
(2024) 

Sustainable 
Futures 

Survey (n = 200), 
SEM 

Gov. support, Org. culture, CE, 
Eco-innovation 

To evaluate mediators 
between support and 
sustainable performance 

CE and EI mediate effects 
of support; culture plays 
direct role. 

Barros et al. 
(2021) 

Cleaner 
Environmental 
Systems 

Systematic review CE impact across 10 business 
areas 

To map CE influence 
across business 
functions 

Key-impact map 
developed for strategic 
integration. 

Barboza et al. 
(2022) 

Revista de 
Administração 
de Empresas 

Multi-method, Case 
study 

29 organizational values To identify values that 
support CE culture 

HRM crucial for nurturing 
circular values. 

Teixeira 
(2025) 

Merits Statistical analysis 
using Eurostat 

SHRM strategies, Green skills, 
Circular materials 

To compare CE 
workforce strategy in 
Portugal vs. Sweden 

Sweden outperforms; 
SHRM vital to SDGs. 

Sivula (2021) Unpublished 
(case study) 

Case study of 10 
forestry firms 

CBMI process, 
External/internal barriers 

To study CE innovation in 
Finnish forestry 

Linear model structures 
hinder CE innovation. 

Bocken et al. 
(2018) 

Environmental 
Innovation and 
Societal 
Transitions 

Action research, 8 
case studies 

Business model 
experimentation 
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experimentation in CE 
transitions 

Iterative learning and 
collaboration are key 
enablers. 

Segarra‐
Blasco et al. 
(2024) 

Business 
Strategy and the 
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Merged Flash 
Eurobarometer 
surveys (2015, 
2017, 2021); Factor 
analysis; Multivariate 
probit model 

Knowledge spillovers, 
Environmental spillovers 

To analyze institutional 
factors influencing CE 
adoption in European 
SMEs 

Both spillovers positively 
influence CE; 
environmental impact is 
increasing over time. 

Castro-Lopez 
et al. (2023) 

Journal of 
Business 
Research 

Survey (n = 218), 
Model testing 

Institutional pressures 
(mimetic, coercive, social), 
Organizational agility 

To examine how 
pressures and 
capabilities affect circular 
business model and 
practices 

Capabilities impact 
innovation/production; 
external pressures affect 
recycling. 

Ranta et al. 
(2018) 

Resources, 
Conservation 
and Recycling 

Multiple case study 
across China, US, 
Europe 

Institutional drivers and barriers To compare CE 
drivers/barriers across 
regions 

Recycling dominant due 
to regulation; reuse 
hindered by cultural 
norms; China relies more 
on informal sector. 

Calzolari et 
al. (2023) 

Journal of 
Cleaner 
Production 

Delphi-like panel (30 
experts), Qualitative 
synthesis 

Institutional pressures, Supply 
chain integration 

To explore how 
pressures and integration 
affect CE practice 
adoption 

Coercive pressures most 
impactful; integration 
promotes incremental CE 
but may hinder radical 
shifts. 

De Jesus & 
Mendonca 
(2018) 

Ecological 
Economics 

Literature synthesis Eco-innovation drivers/barriers To understand factors 
influencing CE via eco-
innovation 

Transformative innovation 
essential; framework aids 
in designing supportive 
policy. 

Jain et al. 
(2020) 

Business 
Strategy and the 
Environment 

Survey (n = 280), 
Moderated 
mediation analysis 

Institutional pressures, EMS, 
Organizational flexibility 

To examine how 
pressures and flexibility 
affect CE via EMS 

Flexible orgs leverage 
EMS more effectively to 
achieve CE goals. 

Melati et al. 
(2022) 

Stockholm 
Environment 
Institute 

Policy brief 
(qualitative insights) 

Drivers: Info access, 
Consumer/supplier/investor 
support; Barriers: Finance, 
Knowledge, Policy 

To identify 
barriers/drivers to CE in 
enterprises 

Firms aware of CE 
benefits but lack support; 
knowledge and finance 
are key barriers. 

Jakhar et al. 
(2019) 

Management 
Decision 

Survey, SEM Stakeholder pressure, 
Innovation capability 
(exploratory/exploitative) 

To explain CE adoption 
heterogeneity under 
stakeholder pressure 

Exploratory innovation 
fosters CE adoption; 
exploitative hinders it. 
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Ting et al. 
(2024) 

Environment, 
Development 
and 
Sustainability 

Survey (n = 102), 
PLS-SEM 

Motivators, Barriers To assess CE adoption 
and impact on 
sustainable production in 
Malaysia 

Motivators aid CE 
adoption and 
sustainability; barriers 
inhibit both. 

Moktadir et 
al. (2018) 

Journal of 
Cleaner 
Production 

Graph theory, Matrix 
approach 

Drivers of sustainable 
manufacturing 

To prioritize CE drivers in 
Bangladesh leather 
sector 

CE knowledge key to 
sustainability; guides 
strategy formulation. 

Schmidt et al. 
(2021) 

Business 
Strategy and the 
Environment 

Survey (n = 121), 
SEM 

Market orientation, Closed-loop 
orientation 

To study mediation of 
closed-loop between 
market and CE practice 

Closed-loop orientation 
mediates market 
orientationâ€™s impact 
on CE implementation. 

Nassani et al. 
(2023) 

Sustainability Survey (n = 273), 
SPSS, SEM 

Institutional pressures, Zero 
waste, Enviropreneurship 

To assess 
mediating/moderating 
role in CE target 
performance 

Zero waste mediates; 
enviropreneurship 
moderates positive CE 
outcomes. 

Agyabeng‐
Mensah et al. 
(2024) 

Business 
Strategy and the 
Environment 

Survey (n = 290), 
PLS-SEM 

Stakeholder pressure, EIEC, 
CIO 

To study how pressure 
drives CSC practices in 
Ghana SMEs 

Pressure drives CSC; 
EIEC weakens link, CIO 
enhances it. 

Wang et al. 
(2022) 

Not specified Literature synthesis CE strategies across sectors To assess CE as a 
climate strategy 

CE complements 
decarbonization; most 
impact from design and 
consumption-side 
measures. 

Rizos et al. 
(2016) 

Sustainability Literature review 
and SME case 
analysis 

Barriers: Finance, Skills; 
Enablers: Consumer demand, 
Market value, Policy support 

To identify barriers and 
enablers for CE in SMEs 

Barriers remain despite 
awareness; policy needed 
to boost enabling 
conditions. 

Sanchez-
Garcia et al. 
(2024) 

Environmental 
Technology & 
Innovation 

Bibliometric analysis Technologies (AI, blockchain), 
Resource efficiency, 
Sustainable models 

To explore challenges 
and opportunities of 
integrating new tech in 
CE 

New tech enables CE 
advancement but faces 
skill gaps and regulatory 
barriers. 

Matarneh et 
al. (2024) 

Environmental 
Technology & 
Innovation 

Survey (n = 256) I4.0, Green Supply Chain 
Integration (GSCI), Sustainable 
SC Flexibility (SSCF), CE 
Capabilities 

To assess I4.0, GSCI, 
SSCF impacts on CE 
capabilities and corporate 
sustainability 

All elements positively 
influence CE capabilities 
and sustainability. 

Laskurain-
Iturbe et al. 
(2021) 

Journal of 
Cleaner 
Production 

Survey (n = 120), 27 
case studies 

I4.0 techs (e.g., AI, robotics), 
CE activities (reduce, reuse, 
recycle) 

To assess I4.0 
technologies’ influence 
on CE actions 

Additive manufacturing 
and robotics show 
strongest CE impact. 

Despoudi et 
al. (2023) 

Annals of 
Operations 
Research 

15 semi-structured 
interviews, Thematic 
+ cluster analysis 

Barriers/enablers to I4.0-CE 
integration in food SMEs 

To explore CE via I4.0 
adoption in Indian food 
SMEs 

Identified key resource 
and capability needs; CE 
boosts competitiveness. 

Luthra et al. 
(2021) 

Journal of 
Cleaner 
Production 

Editorial review of 21 
studies 

I4.0, Cleaner Production, CE 
dimensions 

To summarize I4.0-CE-
CP theoretical and 
empirical intersections 

Decision-based studies 
most common; integration 
promising but 
underexplored. 

Perotti et al. 
(2025) 

Business Ethics, 
the Environment 
& Responsibility 

Multiple case study 
(13 orgs) 

Open innovation, Circular 
supply chain/ecosystem 

To explore collaborative 
open innovation for CE 

Two OI pathways (supply 
chain/ecosystem) support 
circular production. 

Dorrego-
Viera et al. 
(2025) 

Journal of 
Innovation & 
Knowledge 

Multiple case study 
(4 firms) 

Open innovation, Technical 
barriers 

To assess how OI 
supports circular product 
development 

Inbound OI helps 
overcome barriers; co-
creation and university 
ties vital. 

Yin et al. 
(2025) 

Journal of 
Innovation & 
Knowledge 

Panel data 
(2003â€“2022), 
Two-way fixed 
effects model 

Open innovation, CE practices, 
Green patents 

To quantify OIâ€™s 
effect on CE in Chinese 
firms 

OI boosts CE via patents 
and collaboration; regional 
effects matter. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage 
please see: http://creativecommons.org



295 

Author 
Name 
(APA) 

Journal 
Name 

Methodology Identified Constructs Objective Findings 

Jesus et al. 
(2025) 

Creativity and 
Innovation 
Management 

Survey (n = 163), 
SEM 

Open innovation, I4.0, 
Absorptive capacity 

To examine how OI and 
I4.0 drive CE 
implementation 

OI and I4.0 positively 
influence CE; absorptive 
capacity not significant. 

Ai et al. 
(2024) 

IEEE Trans. on 
Engineering 
Management 

Panel data (284 
Chinese prefectures) 

CE pilot policy, Green 
innovation 

To assess CE 
policyâ€™s effect on 
innovation 

Policy boosts green 
patents; stronger in 
developed and southern 
cities. 

Linder & 
Williander 
(2017) 

Business 
Strategy and the 
Environment 

Longitudinal action 
research 

Circular business models, 
Uncertainty 

To identify CE model 
transformation 
challenges 

Uncertainty hinders CE; 
capital-intensive models 
are risky but overcome in 
some cases. 

Geissdoerfer 
et al. (2023) 

Business 
Strategy and the 
Environment 

Comparative 
literature review + 21 
cases 

Drivers/barriers for CBMI types To categorize CBMI 
drivers/barriers 

Startups driven by 
markets; incumbents face 
internal/market/legal 
barriers. 

Pieroni et al. 
(2021) 

Journal of 
Cleaner 
Production 

Multidimensional 
scaling of 180 CE 
firms 

Sectoral BM patterns To reduce uncertainty in 
sector-specific CBM 
innovation 

Sector patterns help 
visualize and implement 
CE models. 

Lüdeke‐
Freund et al. 
(2019) 

Journal of 
Industrial 
Ecology 

Morphological 
analysis (26 models) 

6 CE business model patterns To consolidate CE 
business model types 

Six main patterns support 
CE (e.g., remanufacture, 
reuse, recycle). 

Frishammar 
& Parida 
(2019) 

California 
Management 
Review 

Multiple case study 
(8 firms) 

Transformation roadmap To develop CE model 
transformation steps 

Stepwise roadmap helps 
incumbents shift to 
circular models. 

de Padua 
Pieroni et al. 
(2019) 

Proc. of Design 
Society: Int. 
Conf. on 
Engineering 
Design 

Design research 
methodology 

CEBM configurator tool To support CE business 
model development 

Proposed tool meets 
practical and conceptual 
CE model needs. 

Franco 
(2017) 

Journal of 
Cleaner 
Production 

Multiple case studies 
(Cradle to Cradle 
firms) 

Micro-level CE challenges To analyze textile 
firmsâ€™ CE struggles 

Collaboration and product 
design complexity affect 
CE implementation 
speed. 
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