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Abstract  5 

Purpose: Circularity has acted as an essential phenomenon for Small and Medium Enterprises 6 

(SMEs) in emerging economies, pressuring entrepreneurs to its adoption in their businesses. 7 

During the adoption and implementation of circularity, entrepreneurs or circular entrepreneurs 8 

(to be precise) are facing various challenges to its effective functioning. However, the scholarly 9 

literature has offered limited research into this phenomenon. Thus, the purpose of this research 10 

is to identify the various barriers and sub-barriers for circular entrepreneurs to adopt circularity 11 

in SMEs of emerging economies. 12 

Design/methodology/approach: A combined qualitative and quantitative approach was 13 

employed to achieve the objectives of the study. In the first stage, through an extensive 14 

literature review, a list of barriers was identified and in the second stage, a deductive approach 15 

was employed to finalize the barriers. Finally, Best-Worst Method (BWM), a multi-criteria 16 

decision-making (MCDM) method, was used to analyze the significant importance of the 17 

barriers. 18 

Findings: The findings of the study suggested the ‘financial barrier’ as the first-ranked barrier 19 

in the adoption of Circular Business Models (CBMs), followed by the ‘regulatory and 20 

operational barriers’ as the top second and third barriers. In terms of sub-barriers, ‘lack of 21 

access to funding and capital’ has been identified as the top sub-barrier in the adoption of CBM, 22 

followed by ‘excessive regulations and red tape’ and ‘challenges due to ambiguity of the 23 

concept’. 24 

Practical implications: To transition from a circular to a linear business approach 25 

considerably quicker and smoother, entrepreneurs may utilize the findings of this study as a 26 

blueprint for the steps to overcome the barriers in a linear to a circular transition. 27 

Originality: This research differentiates from other studies due it solicited input directly from 28 

the people who are most familiar with the challenges of making the transition from linear to 29 

CBM, i.e. the entrepreneurs themselves.  30 

Keywords: Circular entrepreneur; circular entrepreneurship; circularity; circular economy  31 
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1. Introduction  33 

Many industries and countries have set ambitious goals towards a circular economy (CE) for 34 

the next 20-25 years. Recently, the G20 countries have declared CE as one of the three priority 35 

areas in the first environment and climate sustainability working group (ECSWG) meeting 36 

(PIB, 2023). Owing to its focus on minimizing resource use, waste, and emissions, the CE is 37 

attracting industry, academicians, and policymakers (Geissdoerfer et al., 2020). European 38 

Union members and many other countries such as Kenya, the Republic of Rwanda, Singapore, 39 

China, and the USA have adopted the framework for CE (World Economic Forum, 2023). As 40 

per the European Commission, it is estimated that the transformation of linear business models 41 

to circular can add 600 billion euros in economic gains (European Commission, 2019). 42 

Similarly, estimates suggest that India can also create value worth US$ 624 billion in the year 43 

2050 (Ellen MacArthur Foundation, 2016). However, serious and large-scale efforts for the 44 

implementation of circular practices are still lacking, and CE is suffering like Mother Earth. 45 

As per the Circularity Gap report 2022, the percentage of materials entering the global economy 46 

that will be recycled is expected to decrease from 9.1% in 2018 to 8.6% in 2022 (Circle 47 

Economy, 2022). 48 

Some practitioners from the industry argue that adopting circular practices is now more 49 

than just a desirable option for organizations - it is a crucial factor in gaining a competitive 50 

advantage (Mensink et al., 2019). Therefore, new business models called as “Circular Business 51 

Model (CBM)” are being developed that broaden the definition of value creation to encompass 52 

both environmental and social value (Cullen and de Angelis, 2021; Zucchella and Urban, 53 

2019). As per Geissdoerfer et al. (2020), a circular business model is defined as “business 54 

models that are cycling, extending, intensifying, and/or dematerializing material and energy 55 

loops to reduce the resource inputs into and the waste and emission leakage out of an 56 

organizational system. This comprises recycling measures (cycling), use phase extensions 57 

(extending), a more intense use phase (intensifying), and the substitution of products by service 58 

and software solutions (dematerialising)” (pg 7).  59 

In a similar vein, transforming businesses from a linear model to a circular model through 60 

entrepreneurship has been conceptualized as “circular entrepreneurship”. It is defined first by 61 

Zucchella and Urban (2019) “to be an element of a complex socio-economic system that needs 62 

rethinking in terms of relationships, patterns (accumulated memories of events and structures) 63 

and context (technical, political, legal, cultural)” (pg. 8). They further argue that circular 64 

entrepreneurship aims to establish organizations focused on sustainability, which includes not 65 
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just legally registered businesses but also non-governmental organizations (NGOs), territorial 66 

institutions, communities with a sustainability agenda, and political associations (Zucchella 67 

and Urban, 2019). 68 

But according to the recent World Economic Forum (2023) report, 58% of the 69 

entrepreneurial actions towards CBMs are caught in the planning or pilot stages. Within this 70 

context, CE practices among small and medium enterprises (SMEs) in developing countries 71 

are also in their early stages, both in terms of academic research and practical implementation  72 

(Mishra et al., 2022). It is rare to put CE practices into action among SMEs as they lack a proper 73 

strategy for such practices (Luthra et al., 2022).  Moreover, a significant proportion of SMEs 74 

lack familiarity with the concept of CE and its associated practices (Sharma et al., 2021). 75 

Therefore, it is crucial to search for the issues faced by entrepreneurs to employ CBMs, 76 

particularly in the SME context. Previously, studies mainly focused on barriers and drivers of 77 

CE practices in SMEs. For example, Agyemang et al. (2019) in their study delved into barriers 78 

and enablers of putting CE practices in the automobile industry in Pakistan. Using a multiple-79 

case study approach, Tura et al. (2019) proposed a framework of drivers and barriers for the 80 

adoption of CE in businesses in SMEs from Finland. García‐Quevedo et al. (2020) identified 81 

barriers to environmental innovations – a dimension of CE practices – among SMEs from a 82 

cross-sectional dataset of European countries. Sharma et al. (2021) identified opportunities, 83 

barriers, and prerequisites for the transition from a linear economy to CE among six SME cases 84 

in India. Other studies have explored the enablers and barriers of CBM, for example, Rizos et 85 

al. (2016) identified barriers and enablers for implementing CBM among European SMEs. 86 

Vermunt et al., (2019), using case study methodology, explored the barriers to CBM adoption 87 

among 43 SMEs in the Netherlands. Further, only a few studies have addressed the 88 

entrepreneurial critical factors of CBMs (Cullen and de Angelis, 2021; Zucchella and Urban, 89 

2019).  90 

The recent reviews related to CBMs (Geissdoerfer et al., 2020; Suchek et al., 2022) 91 

highlighted that research in this area is in its nascent stage. The existing literature suggests, in 92 

the SME context, the focus of scholars has shifted from CE practices to CBM and recently to 93 

entrepreneurial factors of CBM (Cullen and de Angelis, 2021). But, as mentioned above, the 94 

majority of previous studies investigating barriers to the adoption of CBM have been performed 95 

in developed economies creating a knowledge gap from emerging economies. Moreover, 96 

despite the identification of barriers to CBM, there is no clarity in the literature about which 97 
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barriers are more important and need immediate attention from practitioners. Hence, in the 98 

CBM context, an empirical examination of entrepreneurial barriers to CBM adoption among 99 

SMEs from emerging economies is needed. Thus, this study acts as a beacon in investigating 100 

the entrepreneurial barriers to adopting CBMs among SMEs in emerging economies. More 101 

precisely, the study aims to address the subsequent research question: 102 

RQ1: What are the entrepreneurial barriers that hinder the adoption of CBM in SMEs of 103 

emerging economies? 104 

RQ2: Which are the most and least significant entrepreneurial barriers among all the barriers? 105 

RQ3: What are the key measures that SMEs can take to overcome these barriers and adopt 106 

CBMs? 107 

Therefore, to address these questions, the study aims to explore the key barriers to CBM 108 

adoption. We conducted a thorough examination of existing literature and found that there is a 109 

lack of information on entrepreneurial barriers to the adoption of CBM among SMEs. To 110 

address this gap in the existing literature, subsequent objectives were established.: 111 

• To empirically investigate the entrepreneurial barriers to the adoption of CBM in SMEs 112 

for achieving circularity  113 

• To assign and prioritize the most and least significant entrepreneurial barriers to 114 

adopting CBM in SMEs. 115 

• To provide strategic and managerial implications to overcome the most important 116 

entrepreneurial barriers to adopting CBM in SMEs. 117 

To attain the aforementioned objectives, the current study, in its initial phase, conducted 118 

a thorough literature review to investigate the entrepreneurial barriers to adopting CBM in 119 

SMEs, validated with the experts using deduction technique and on experts’ recommendations 120 

classified barriers according to integrated Human-Organization-Technology and Technology- 121 

Orgnaization-Environment (HOT-TOE) framework. Further, in the second phase, the same 122 

experts were approached again to rate the final 6 main barriers and their subsequent 23 sub-123 

barriers. These ratings were analyzed using Best-Worst Method (BWM), a multi-criteria 124 

decision-making (MCDM) method. The findings reveal that among the main barriers (sub-125 

barriers), financial barriers (lack of access to funding and capital for CE) are the top barrier, 126 

followed by regulatory barriers (excessive regulations and red tape), operation barriers (waste 127 

processing challenges), market barriers (challenges due to ambiguity of the concept CE),  128 
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stakeholder's barriers (lack of access to CE networks) and human resource barriers (lack of 129 

understanding about 4-R of CE) respectively. Finally, a framework is suggested to overcome 130 

the most significant barriers. The current study aims to provide entrepreneurs and academicians 131 

with insights into the entrepreneurial barriers of CBM that firms need to overcome to “go 132 

circular from the linear model”. 133 

The remaining article is organized as follows: Section 2 presents the literature review to 134 

provide a holistic view of entrepreneurial barriers of CBM among SMEs in emerging 135 

economies. Section 3 describes the research methods. Next, Section 4 presents the finalization 136 

process of the barriers and analysis of the results. Further, Section 5 discusses the contribution 137 

of the study on the basis of findings and provides practical implications. In the end, Section 6 138 

presents the conclusion of the study, including limitations and provides future research 139 

directions. 140 

2. Literature Review 141 

This section provides an overview of the existing literature on CBM and its significance 142 

for SMEs and elaborates on exploring the entrepreneurial barriers to the adoption of CBM 143 

among SMEs in emerging economies. Research gaps from the literature review are outlined in 144 

the last sub-section and justify the need for the current study.  145 

2.1 Significance of CBM adoption for SMEs 146 

The underlying principle of the CE paradigm is focused on reducing waste generation 147 

through the implementation of the 4Rs approach, encompassing reduction, repair, reuse, and 148 

recycling while also ensuring controlled waste and minimizing environmental impact  149 

(Agyemang et al., 2019; Ellen MacArthur Foundation, 2016). The prevailing approach to 150 

operationalizing CE for SMEs is to bring about a significant transformation in the business 151 

model and transition from a linear to a circular model (Takacs et al., 2022). Thus, the 152 

implementation of CBMs in SMEs holds the potential to reduce waste and energy costs (Rizos 153 

et al., 2016; Tura et al., 2019) to confer financial benefits. CBMs facilitate firms to generate 154 

and add new value chains, thereby attaining a competitive advantage (Sharma et al., 2021). 155 

Hence, to adopt CBM, businesses need to develop profound knowledge and capabilities, undo 156 

prevailing organizational routines, and procure additional resources encompassing skilled  157 

personnel, capital for fresh investments and advanced technology (Dzhengiz et al., 2023). 158 
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By adoption of CBM, SMEs can contribute to society as they have the capacity to 159 

generate numerous job prospects for people in their local communities (Kumar et al., 2019). 160 

Similarly, CBM assists firms in getting valuable insights from their customers and in delivering 161 

more customized and personalized recyclable products that cater to their needs at lower prices 162 

(Ellen MacArthur Foundation, 2016). The commitment of SMEs to sustainability and social 163 

responsibility also improves brand reputation (Luthra et al., 2022). Nonetheless, the adoption 164 

of CBM helps in reducing social pressure and makes SMEs adhere to government laws (Kumar 165 

et al., 2019; Sharma et al., 2021). Despite these opportunities, less than 9% of the global 166 

economy is found to be circular (Circle Economy, 2022). Therefore, it becomes crucial to 167 

investigate the barriers to CBM adoption. 168 

2.2 Barriers to CBM adoption among SMEs in emerging economies 169 

Accordingly, for an exploration of the barriers to CBM adoption, literature was searched 170 

on databases including “Scopus” and “Web of Science” (WoS). Following keywords were 171 

searched in these databases: “*Circular Business Models*” OR “*Circular Economy*” AND 172 

“*SMEs*” AND “*Entrepreneur*” AND “*Barriers*” OR “*Constraints*” OR 173 

“*Challenges*” OR “*Impediments*”. The keyword search was restricted to titles, keywords, 174 

and abstracts. The scope of the search was constrained to “articles” and the time period from 175 

“2015–2022”. The objective of this article's inclusion was to concentrate on the provision of 176 

high-quality content in the study. An extensive literature examination initially uncovered 26 177 

barriers (Explained in Table 1).  178 

The researchers are increasingly focusing on CBM comprising cycling, extending, 179 

intensifying, and dematerializing resources to benefit the environment, people, and economic 180 

dimensions of a firm (Geissdoerfer et al., 2020). In this vein, based on the strategies and 181 

innovations adopted, (Henry et al., 2020) proposed five types of circular start-ups including: 182 

“design-based, waste-based, platform-based, service-based and nature-based”. Similarly, 183 

(Reim et al., 2021) investigated the CBM selection and their implementation among the 184 

manufacturing firms and based on their maturity level suggested 4 types of CBMs including 185 

“regeneration, customer operation optimization, responsibility sharing service agreements, and 186 

product looping business models”. However, evidence from a survey of 10,618 SMEs in the 187 

UK indicates that as a CBM approach, 59% of firms consider only reducing waste as CBM by 188 

either waste material recycles or reuse or selling it to other firms (García‐Quevedo et al., 2020). 189 
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This indicates that SMEs even from the developed economy are not clear about how to 190 

implement CBM. 191 

Various studies in literature, although small in number, have focused on opportunities, 192 

enablers, and barriers of CE and CBMs in SMEs (Suchek et al., 2022). For example, firms 193 

entering foreign markets with a CBM strategy are struggling with support on legal, practical, 194 

and technical advice in addition to financial support (Rizos et al., 2016). The heterogeneity of 195 

economic growth, national policies, finance mechanisms, institutional interventions and 196 

incentives among EU countries significantly impacts the engagement of SMEs in the CE 197 

(Zamfir et al., 2017). A study of Romanian SMEs reports a high level of bureaucracy in 198 

monitoring, a lack of information on CBM benefits, and insufficient support from suppliers 199 

and consumers as major barriers (Ghenta and Matei, 2018). Similarly, Spanish SMEs reported 200 

the unavailability of innovative technology, consumer preferences, financial, and legal 201 

constraints to pose challenges in harnessing the potential benefits of CE (Pla-Julián and 202 

Guevara, 2018). The adoption of CBM introduces a novel form of risk referred to as "circular-203 

risk" leaving conventional financing instruments inadequate for accommodating the unique 204 

requirements of CBM implementation among SMEs (Ghisetti and Montresor, 2020). Also, 205 

different types of CBMs exhibit heterogeneity in terms of associated risks, thus, resulting in 206 

different responses from various financial sources (Ghisetti and Montresor, 2020). 207 

 A survey of manufacturing firms by Kumar et al. (2019) from the UK and Ireland 208 

reported economic, environmental, and socio-political barriers to the adoption of CE practices. 209 

Vermunt et al. (2019) focused on firms with “product-as-a-service, product life extension, 210 

resource recovery, and circular supplies” and classified their CBM adoption barriers as internal, 211 

external, and institutional. Similarly, SMEs from Norway and the USA reported an 212 

insufficiency of technical skills and information pertaining to circular product design and 213 

production, higher start-up costs, lack of cooperation among SMEs, and time-consuming waste 214 

processing (Jaeger and Upadhyay, 2020).  Likewise, García‐Quevedo et al. (2020) studied the 215 

role of two sets of barriers including a lack of capabilities and resources; and the presence of 216 

regulations. Further, Takacs et al. (2022) have classified barriers to CE implementation among 217 

SMEs as company internal, technology, market, legislative, society and consumer barriers.  218 

From the previous literature, it is established that manufacturing firms, particularly 219 

SMEs, face complex challenges in adopting CMBs which require distinct and robust 220 

entrepreneurial skills (García‐Quevedo et al., 2020; Kumar et al., 2019; Mishra et al., 2022; 221 
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Takacs et al., 2022). At times, SMEs lack knowledge about the green and sustainable practices 222 

that they should adopt (Mishra et al., 2022). Extant research suggests that various human, 223 

technological, organizational, and environmental barriers are vexing firms from adopting CBM 224 

(Agyemang et al., 2019; de Angelis, 2021; Kumar et al., 2019; Le et al., 2022). The final 225 

representation of barriers to CBM adoption among SMEs is exhibited in Table 1. 226 

2.3 Research Gaps 227 

In light of the substantial social, environmental, and economic pressures, the focus on 228 

CBMs has become highly pertinent as it reflects the significant transformations observed in the 229 

role of firms (Ünal et al., 2019). The literature review suggests CBM concept is gaining 230 

attention from scholars (Cullen and de Angelis, 2021; Geissdoerfer et al., 2020; Suchek et al., 231 

2022). CBM adoption among SMEs requires the formulation of strategies that can be executed 232 

by considering existing internal and external challenges (Dzhengiz et al., 2023; Suchek et al., 233 

2022). Therefore, understanding different CBM challenges is important for SMEs and scholars.   234 

Most previous studies have identified barriers to CBM from developed economies (Kumar et 235 

al., 2019; Moktadir et al., 2020; Takacs et al., 2022) thus, it is important to explore barriers to 236 

CBM adoption among SMEs in developing economies. Next, for the understanding of both 237 

scholars and practitioners, these studies fail to explain the degree of importance of each barrier. 238 

Therefore, further investigation is required to identify which entrepreneurial barriers of CBM 239 

are more significant than others so that industry and policymakers can target to overcome those 240 

barriers first.  241 
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Table 1: Initial list of entrepreneurial barriers to circular business model adoption 242 

Barriers Description Supporting References 

Lack of access to 
funding and capital for 
CBM 

The paucity of investments such as impact investing, crowdfunding, and public-private partnerships in 
CBM poses a formidable challenge to the growth and sustenance of CBM, impeding progress towards 
the CE. 

(European Commission, 2019; 
Luthra et al., 2022; Pla-Julián and 
Guevara, 2018; Rizos et al., 2016; 
Suchek et al., 2022; Toxopeus et al., 
2021) 

Technology expenses 
for CBM  

Technology expenses include the development and implementation of resource-efficient technologies, 
adoption of closed-loop production systems, and establishment of viable CE practices. 

(Ghisetti and Montresor, 2020; 
Luthra et al., 2022; Tura et al., 2019) 

Logistical costs and 
footprint challenge  

The adoption of CBMs poses significant logistical challenges and environmental footprints, including 
the establishment of optimization of material flows and management of waste streams. 

(Jaeger and Upadhyay, 2020; 
Mensink et al., 2019; Takacs et al., 
2022) 

Reverse logistics costs  

Implementing reverse logistics in CBMs entails significant costs and challenges, including the 
collection, sorting, and processing costs of used products and materials. 

(Geissdoerfer et al., 2020; Mensink 
et al., 2019; Vermunt et al., 2019) 

Lack of funds for 
research 

The insufficiency of financial resources allocated towards exploring CBM represents a notable 
constraint to advancing knowledge in this field. 

(Rizos et al., 2016; Vermunt et al., 
2019) 

Excessive regulations 
and red tape  

CBMs are subject to complex regulations and administrative procedures which create excessive red 
tape and hinder the development and implementation of these models.   

(Ghenta and Matei, 2018; Jensen et 
al., 2022; Takacs et al., 2022; Tura 
et al., 2019) 

Lack of awareness about 
the taxation system of 
CE 

Taxation policies can influence the economic feasibility and competitiveness of CBMs, but complexity 
and multiplicity in the tax system create confusion among SMEs. (Hull et al., 2021; Luthra et al., 

2022; Mensink et al., 2019) 
Lack of awareness about 
government regulations 
regarding CE 

SMEs' lack of awareness about government regulations related to waste management, product design, 
and end-of-life management designed to support CBM poses a significant challenge for SMEs aiming 
to adopt circular practices. 

(European Commission, 2019; Hull 
et al., 2021; Luthra et al., 2022; 
Zucchella and Urban, 2019) 

The challenge of 
balancing business with 
environmental impact 

It is a huge challenge for SMEs to achieve balance in CBM which necessitates aligning economic, 
social, and environmental considerations within a systemic and circular framework.  

(Henry et al., 2022; Hull et al., 
2021; World Economic Forum, 
2023) 

Non-acceptance of CE 
by people 

People have limited awareness and lack trust in circular products and have pre-notions that circular 
products are more expensive than traditional options. 

(Jensen et al., 2022; Tunn et al., 
2021; Tura et al., 2019) 

Challenges due to 
ambiguity of the concept 
of CE 

Circular products present several challenges, including varying interpretations and definitions, 
difficulties in measuring the circularity of products, and the potential for greenwashing.  

(European Commission, 2019; 
Geissdoerfer et al., 2020; World 
Economic Forum, 2023) 
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Volatile market 
condition 

The volatile market conditions persist for circular products due to several reasons, including limited 
consumer demand, lack of market incentives, and challenges in scaling CBMs.  

(Jensen et al., 2022; Kumar et al., 
2019; Luthra et al., 2022) 

Lack of a market for CE 
products 

SMEs lack the market for CE products, which hinders the spread of sustainable business practices and 
obstructs the adoption of CBM. 

(Ellen MacArthur Foundation, 
2016; Rizos et al., 2016) 

Lack of skilled 
employees  

SMEs lack skilled employees as CBMs requires a range of specialised skill, including those related to 
product design, and sustainable resource management. 

(Jensen et al., 2022; Sharma et al., 
2021; Zucchella and Urban, 2019) 

Lack of awareness about 
the waste management 

Employees at SMEs are unaware of the waste management practices required for CBMs. (Luthra et al., 2022; Mishra et al., 
2022) 

Lack of understanding 
about 4-R of CE 

SMEs often face challenges in implementing the 4-R of CBMs - reduce, reuse, repair, and recycle - due 
to limited resources and expertise. 

(Khan et al., 2022; Tura et al., 2019; 
World Economic Forum, 2023) 

Employee hiring & 
training challenges.  

Hiring and training employees in SMEs for CBMs presents several challenges, including a lack of 
available talent, limited training programs, and the need for specialized skills. 

(Kumar et al., 2019; Sharma et al., 
2021) 

Employee retention & 
compensation 
challenges 

SMEs face difficulties in hiring and keeping qualified employees with the necessary skills for CBMs 
in light of the limited pool of experienced candidates. (García‐Quevedo et al., 2020; 

Sharma et al., 2021) 
Lack of access to CE 
networks 

SMEs transitioning towards CBMs lack access to circular entrepreneurs’ networks and their knowledge 
to learn from.  

(Kumar et al., 2019; Mensink et al., 
2019) 

Lack of cooperation 
between stakeholders  

SMEs lack a culture of collaboration, transparency, and trust between stakeholders for the 
implementation of CBMs.  

(Jaeger and Upadhyay, 2020; Le et 
al., 2022; Tura et al., 2019) 

Lack of Confidence in 
CE 

SMEs lack confidence in CBMs due to several factors, including a limited understanding of circularity, 
a lack of market incentives, and excessive government regulations. 

(Kumar et al., 2019; World 
Economic Forum, 2023) 

Fear of failure of CE  

The fear of failure of CBMs among SMEs stems from perceived risks, uncertainties, and lack of 
expertise related to circularity. 

(Agyemang et al., 2019; Henry et 
al., 2022) 

Manufacturing and 
recycling challenge 

The manufacturing and recycling challenges in CBMs are related to the need for new material streams, 
waste reduction, and efficient recycling processes. 

(Jaeger and Upadhyay, 2020; Rizos 
et al., 2016; Tura et al., 2019) 

Lack of stock due to 
logistics difficulties 

SMEs rely on regular and timely material flows for smooth production for CBMs but often face logistic 
difficulties.  

(Jensen et al., 2022; Kumar et al., 
2019) 

Equipment and waste 
availability challenges 

SMEs need efficient and cost-effective waste processing equipment and technologies for the 
improvement of their circular material streams. 

(Agyemang et al., 2019; European 
Commission, 2019) 

Waste processing 
challenges 

SMEs lack adequate infrastructure, have limited waste streams, and lack technological solutions for 
employing CBMs. 

(Luthra et al., 2022; Sharma et al., 
2021) 

243 
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3. Research Methods 244 

A four-phased study was carried out to accomplish the objectives of this study, as 245 

depicted in Figure 1. During the first phase, a comprehensive review of relevant literature was 246 

conducted to identify the entrepreneurial barriers being faced by SMEs in CBM adoption. 247 

Subsequently, a brainstorming session was organized to obtain the viewpoints of experts from 248 

academics, industry and policy-making. Three barriers were deducted, and a final list of 23 249 

barriers was prepared, which were further classified under f inancial, human, market, 250 

operational, regulatory, and stakeholder barriers following the integrated HOT-TOE 251 

framework. After confirmation of barriers, the same experts were contacted again to rate the 252 

barriers according to best-worst importance, and the ranking was prepared. Finally, after 253 

consultation with the experts, a framework was proposed to overcome the top-ranked barriers 254 

of CBM. 255 

<Insert Figure 1 here> 256 

 257 

3.1 Best Worst Method (BWM) 258 

BWM is a revolutionary multi-criteria decision-making (MCDM) approach in which 259 

the best criterion is compared to all other criteria, and all other criteria are compared to the 260 

worst criterion (Rezaei, 2015). There are numerous other MCDM techniques available such as 261 

Analytical Hierarchical Processing (AHP)/Fuzzy AHP, Analytical network Processing (ANP), 262 

Multi-Attribute Utility Theory (MAUT), Simple Multiple Attribute Rating Technique 263 

(SMART), etc., to rank the criteria. However, compared to other MCDM techniques, such as 264 

AHP/Fuzzy AHP, BWM holds an edge over these techniques because it requires fewer pair-265 

wise comparisons (Rezaei, 2015). Discussions in extant literature suggest that AHP is the most 266 

commonly used MCDM technique for computing weights of factors/criteria, etc. But the 267 

existence of integer values in the ranking reduces computational effort in BWM, in contrast to 268 

fractional values in AHP (Tarei et al., 2021). Further, BWM has a lower chance of inconsistency 269 

(Rezaei, 2016). The literature may imply that AHP is widely used and adopted  in many 270 

investigations. However, this does not guarantee its outcomes. For example, Rezaei (2015) has 271 

found BWM’s results exhibit greater consistency when compared to AHP. In terms of 272 

performance, BWM outperforms AHP in four crucial areas: conformity, consistency, minimum 273 

violation, and total deviation (Mi et al., 2019). Thus, BWM is a popular, powerful, and easy-to-274 

use MCDM technique for analyzing complex decision-making problems.    275 
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Figure 1: Research design for conducting the study294 

1. Introduction- development of problem statement, research question, and research 

objectives 

2. Literature review to identify barriers of CBM adoption among SMEs 

3. Methodology 

3.1 Deduction of barriers of CBM  

3.2 Assigning Weights and Ranking of Barriers using Best Worst Method (BWM)  

4. Results and Discussion 

5. Discussion 

 5.2 Managerial Implications by Proposing a Framework 

6. Conclusion, Limitation, and Future Scope 

          
Phase 1: 
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Not only this, BWM has found widespread application in the scholarship of various 295 

research fields, including agriculture, education, environmental science, medical, management, 296 

technology, etc. (Mi et al., 2019). In the business and management context, (Moktadir et al., 297 

2023) have employed BWM to assess ‘strategic drivers’ to overcome the impacts of the 298 

COVID‑19 pandemic. Similarly in the CE context, (Moktadir et al., 2020) assessed barriers to 299 

CE practices in the leather industry using BWM.  Whereas, in the entrepreneurship literature, 300 

recently, Mondal et al. (2023) and Muneeb et al. (2020) have used BWM to rank enablers of 301 

“green entrepreneurship” and “sustainable entrepreneurship” respectively. Provided 302 

successful and widespread application of BMW in the extant literature, it becomes convincing 303 

to apply BWM in the current study to effectively find the ranking of entrepreneurial barriers of 304 

CBM in SMEs. The following steps of the BWM are used for computation:  305 

Step 1: Determine a suitable set of criteria pertinent to the phenomenon under investigation.  306 

Step 2: Select the best (B) and worst (W) criteria for both main and sub-criteria.  307 

 308 

Step 3: Employing a scale ranging from 1 to 9, ask each expert to furnish a pairwise assessment 309 

between best criterion B over all the other criteria. This will produce a vector: 310 

𝐴𝐵 = (𝑎𝐵1, 𝑎𝐵2 , … … … , 𝑎𝐵𝑛 ) 311 

Where 𝑎𝐵𝑗  indicates the preference of the best criterion B over criteria j. Here 𝑎𝐵𝐵  = 1. 312 

Step 4: Similar to the above, each of the managers was asked to elicit pairwise ratings of all 313 

the other criteria with the worst criterion (W). This will also produce a vector: 314 

𝐴𝑊 = (𝑎1𝑊 , 𝑎2𝑊 , … … … , 𝑎𝑛𝑊)𝑇  315 

Where 𝑎𝑗𝑊  indicates the preference of the criteria j over the worst criterion W. Here 𝑎𝑊𝑊  = 1. 316 

Step 5: Further, to get the optimized weights (𝑤1
∗,𝑤2

∗ ,𝑤3
∗ ,… … . , 𝑤𝑛

∗) for all the criteria, derive 317 

the weights of criteria with the aim of minimizing the highest absolute variations for all j  318 

{|𝑤𝐵 − 𝑎𝐵𝑗 𝑤𝑗|, |𝑤𝑗 − 𝑎𝑗𝑤 𝑤𝑤||}. The below minimax model will be determined: 319 

min 𝑚𝑎𝑥 {|𝑤𝐵 − 𝑎𝐵𝑗 𝑤𝑗|, |𝑤𝑗 − 𝑎𝑗𝑤 𝑤𝑤||} 320 

∑ 𝑤𝑗 = 1                                                                                                             … (1)

𝑠 .𝑡.

𝑤𝑗≥0,   𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗

 321 

Model (1) is transformed into a linear model and is shown as min ξL, 322 

Subject to: 323 

minξ𝐿 324 



Page 14 of 33 
 

𝑠. 𝑡. 325 

|𝑤𝐵 − 𝑎𝐵𝑗 𝑤𝑗|≤ ξ𝐿, for all j 326 

|𝑤𝑗 − 𝑎𝑗𝑤 𝑤𝑤|≤ ξ𝐿, for all j  327 

∑ 𝑤𝑗 = 1                                                                                                            … (2)

𝑤𝑗≥0,   𝑓𝑜𝑟 𝑎𝑙𝑙 𝑗

 328 

“Optimal weights” can be acquired by solving Model (2)(𝑤1
∗, 𝑤2

∗, 𝑤3
∗, … … . , 𝑤𝑛

∗) and “optimal 329 

value” ξ. Consistency (ξ𝐿∗) of criteria comparisons close to “0” is desired (Rezaei, 2015, 2016). 330 

 331 

4. Analysis   332 

After selecting the barriers from the literature, experts within the pertinent area of the current 333 

study were contacted by email and phone. The Sonipat region of India, a prominent player in 334 

the SME industry, is home to many skilled professionals. Entrepreneurs of SMEs in Sonipat, 335 

are making efforts to adopt some of the circularity features, such as recycling and reusing 336 

substances in order to shift from linear to CBMs. Despite this, entrepreneurs have not been able 337 

to make a full shift to circularity, prompting us to single out the majority of experts among 338 

them. Using snowball sampling, we reached out to over twenty experts, and about 70% 339 

(fourteen) consented to take part in the research. The remaining six declined to participate in 340 

the study due to unavailability in the city, a busy schedule, and the requirement of their 341 

participation in multiple phases of the study. For reliability and consistency of MCDM results, 342 

previous studies by Murry and Hammons (1995) recommended data collection from 10-13 343 

experts while Okoli and Pawlowski (2004) recommended 10-18 experts. Moreover, previous 344 

studies by Mondal et al. (2023) and Muneeb et al. (2020) using BWM collected data from 345 

thirteen and eight experts respectively. This study considered 14 experts which increased the 346 

accuracy of the barriers’ identification and analysis.  347 

These experts were from industry (for example, start-up owners, heads of circular 348 

operations), academia (professors working in circular entrepreneurship), and policymakers (for 349 

example, consultants, and senior officers from the Ministry of MSMEs in India). The experts 350 

had an average of 12.5 years of experience in their field and had minimum post-graduation and 351 

maximum PhD as their educational qualification. Next, in-person face-to-face meetings were 352 

arranged with the experts by taking prior appointments over the mobile call. At first, the experts 353 

were asked to rate the most appropriate barriers for this investigation from the list of 26 barriers  354 

as explained in the next section.  355 



Page 15 of 33 
 

4.1 Finalization of the barriers  356 

For the deduction phase, we followed the research methodology steps suggested by Orji and 357 

Liu (2020). A questionnaire was prepared for the experts that featured binary "YES" and "NO" 358 

responses to determine the barriers. The questionnaire included these responses to assess the 359 

significance of the barriers to circular entrepreneurship in Indian manufacturing SMEs. 360 

Depending on their importance, the experts replied with "YES" to retain the barriers and "NO" 361 

to remove them. Once the experts' responses were collected, the deduction process was carried 362 

out to conclude the various main barriers and their sub-enablers. The deduction of circular 363 

entrepreneurship in SMEs was determined by calculating the threshold value as follows: 364 

[(Sum of Experts with Yes Response) / (Total Number of responses received for all KSFs 365 

including yes and no)] * 100 = [(12 + 10 + 12 + 10 + 2 + 12 + 10 + 10 + 10 + 3 + 10 + 12 + 11 366 

+ 10 + 11 + 12 + 10 + 2 + 13 + 10 + 10 + 10 + 12 + 10 + 11 + 12) / (26 * 14)] * 100 = (257/364) 367 

* 100 = 70.60%. The outcome of the threshold value calculation demonstrated that options 368 

with a threshold value below 70.60% were to be eliminated from the study. The entrepreneurial 369 

barrier “lack of funds for research” received 2 Yes (14.29%) and 12 No (85.71%) while, named 370 

“lack of a market for CE products” received 3 Yes (21.43%) and 11 No (78.57%).  371 

Furthermore, the entrepreneurial barrier “employee retention & compensation challenges” also 372 

received 2 Yes (14.29%) and 12 No (85.71%). Since these three barriers had a lower value for 373 

“Yes” percentage than the threshold value of 70.60%, they were removed from the final list.  374 

Table 2 presents the responses to the final remaining 23 barriers after the deduction process. 375 

Additionally, the experts suggested that these entrepreneurial barriers must be classified 376 

further. Therefore, to classify the barriers, the current study employed an integrated theoretical 377 

framework of TOE and HOT fit. The “Technology-Organization-Environment (TOE)” 378 

framework (Tornatzky et al., 1990) is a highly regarded and long-standing theory in the study 379 

of innovation and technology adoption, particularly as it relates to organizations. TOE has been 380 

extensively used to understand technology adoption within CE research contexts. On the other 381 

side, “Human-Organization-Technology (HOT)” fit model (Yusof et al., 2008) is a dynamic 382 

organizational framework that has been utilized in various academic areas to examine the 383 

adoption of innovations. The HOT fit model is based on the philosophy that human and 384 

organizational factors are equally important to technical aspects for the successful 385 

implementation of any innovation diffusion (Ahmadi et al., 2018). Previous research has 386 

utilized the combination of the TOE framework and HOT fit model called Human-387 

Organization-Technology-Environment (HOTE) for enablers of green entrepreneurship 388 
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(Mondal et al., 2023) and circular economy (Le et al., 2022) and recommended the use of an 389 

integrated model for the robustness of results. Therefore, after the deduction process, this study 390 

classified the remaining 23 entrepreneurial barriers of CBM in SMEs based on the integrated 391 

approach of the TOE framework and HOT fit model. These were called main barriers named 392 

financial, regulatory, market, human resource, stakeholder, and operational barriers as shown 393 

in Table 2. Previously, identified and deduced barriers were named sub-barriers. Once the main 394 

and sub-barriers were chosen and eliminated, the next phase was to examine the weights of the 395 

barriers as given in the following section.  396 

  397 
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Table 2: Final list of entrepreneurial barriers identified from the literature and their validation scores by experts 398 

 

 

 

Pertinent to small and medium 

enterprises (SMEs)   

Main barriers  

Sub-barriers 

 Code  

 “Yes” 

response  

“Yes” 
response 

(%) 

 “No” 

response  

“No” 
response 

(%) Sum  

Financial barriers  

(FB) 

Lack of access to funding and capital for CBM F1 12 85.71 2 14.29 14 
Technology expenses for CBM F2 10 71.43 4 28.57 14 
Logistical costs and footprint challenge F3 12 85.71 2 14.29 14 
Reverse logistics costs F4 10 71.43 4 28.57 14 

Regulatory barriers 
(RB) 

Excessive regulations and red tape R1 12 85.71 2 14.29 14 
Lack of awareness about the taxation system of CE R2 10 71.43 4 28.57 14 
Lack of awareness about government regulations regarding CE R3 10 71.43 4 28.57 14 
Challenge of balancing business with environmental impact R4  10 71.43 4 28.57 14 

Market barriers 

(MB) 

Non-acceptance of CE by people M1 10 71.43 4 28.57 14 
Challenges due to ambiguity of the concept of CE M2 12 85.71 2 14.29 14 
Volatile market condition M3 11 78.57 3 21.43 14 

Human Resource 

Barriers (HRB) 

Lack of skilled employees H1 10 71.43 4 28.57 14 
Lack of awareness about waste management H2 11 78.57 3 21.43 14 
Lack of understanding about 4-R of CE H3 12 85.71 2 14.29 14 
Employee hiring & training challenges H4 10 71.43 4 28.57 14 

Stakeholder's 

barriers (SB) 

Lack of access to CE networks S1  13 92.86 1 7.14 14 
Lack of cooperation between stakeholders for CE S2 10 71.43 4 28.57 14 
Lack of Confidence in CE S3 10 71.43 4 28.57 14 
Fear of failure of CE S4 10 71.43 4 28.57 14 

Operational barriers 

(OB) 

Manufacturing and recycling challenge O1 12 85.71 2 14.29 14 
Lack of stock due to logistics difficulties O2  10 71.43 4 28.57 14 
Equipment and waste availability challenges O3  11 78.57 3 21.43 14 
Waste processing challenges O4  12 85.71 2 14.29 14 

399 
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4.2 BWM analysis  400 

A questionnaire was prepared as per the method proposed by BWM and the same experts who 401 

participated in the deduction process were approached again. The experts were asked to select 402 

the most and least important barriers to CE among SMEs in India. Next, a pair-wise comparison 403 

was done of both main and sub barriers on a 1 to 9 scale, where 1 signifies “equal importance,” 404 

and 9 signifies “extreme/intense less importance,” respectively. This study has been based on 405 

the comprehension and judgements of experts; hence, results may be biased. Tables 3 and 4 406 

show the pair-wise comparison of the main barriers. 407 

Table 3: Best to others rating of main entrepreneurial barriers of CBM among SMEs  408 

Expert Best to Others FB RB MB HRB SB OB 

E1 FB 1 2 2 7 5 4 
E2 OB 4 2 5 9 7 1 
E3 FB 1 2 1 7 8 3 
E4 RB 2 1 3 6 5 4 
E5 FB 1 2 7 4 4 3 
E6 FB 1 4 2 5 7 2 
E7 OB 1 3 2 9 5 1 
E8 RB 

FB 

1 1 9 5 8 3 
E9 1 2 4 7 6 3 
E10 FB 1 4 3 9 6 2 
E11 FB 1 3 2 5 6 4 
E12 FB 1 5 2 3 9 6 
E13 OB 2 5 3 9 6 1 

E 14 FB 1 2 3 7 5 3 

 409 

Table 4: Others to worst rating of main entrepreneurial barriers of CBM among SMEs  410 

Expert E1 E2 E3 E4 E5 E6 E7 E8 E9 E10 E11 E12 E13 E14 
Others to 
the Worst HRB HRB SB HRB MB SB HRB MB HRB HRB SB SB HRB HRB 

FB 7 5 8 5 7 7 9 8 7 9 6 9 8 7 

RB 6 8 7 6 6 3 5 9 6 3 3 3 4 6 

MB 6 4 7 3 1 6 8 1 3 5 4 8 6 4 

HRB 1 1 2 1 3 3 1 3 1 1 2 5 1 1 

SB 2 3 1 2 3 1 3 2 2 3 1 1 3 3 

OB 4 9 4 3 4 6 9 5 3 8 3 4 9 4 

 411 

Once the ratings for the entire set of main and sub-barriers were obtained, the next phase 412 

of BWM is employed to determine the weights of the entire set of barriers using a linear 413 

equation (2). Afterwards, a simple average was applied to determine the overall local weights 414 
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from the data collected from 12 experts. Later, global weights were calculated by multiplication 415 

of the local weights of the main barrier by the local weights of the sub-barrier and obtained 416 

ranks on the basis of global weights. The weights and corresponding ranks of all 23 sub-barriers 417 

are shown in Table 5. The consistency ratio (Ksi*) of individual experts was calculated for the 418 

main entrepreneurial barriers’ as reported 0.06, 0.07, 0.05, 0.05, 0.06, 0.05, 0.05, 0.05, 0.06, 419 

0.06, 0.05, 0.07, 0.07, 0.06 respectively for each expert. The values of all were less than 0.10 420 

for each expert and were found to be in the desired range (Mondal et al., 2023; Muneeb et al., 421 

2020). Further, the consistency (Ksi*) of individual experts for all sub-barriers under each main 422 

barrier was as follows: Financial barriers (0.05, 0.08, 0.09, 0.05, 0.07, 0.05, 0.09, 0.05, 0.09, 423 

0.07, 0.05, 0.05, 0.08, 0.09), Regulatory barriers (0.07, 0.06, 0.07, 0.04, 0.05, 0.08, 0.07, 0.06, 424 

0.08, 0.07, 0.05, 0.02, 0.08, 0.08), Market barriers (0.06, 0.09, 0.08, 0.04, 0.04, 0.07, 0.08, 0.04, 425 

0.00, 0.09, 0.04, 0.03, 0.06, 0.08), Human resource barriers (0.05, 0.06, 0.05, 0.05, 0.08, 0.08, 426 

0.09, 0.05, 0.07, 0.09, 0.05, 0.05, 0.08, 0.07), Stakeholder barriers (0.04, 0.02, 0.07, 0.05, 0.08, 427 

0.06, 0.09, 0.05, 0.08, 0.09, 0.05, 0.08, 0.06, 0.04), Operational barriers (0.05, 0.07, 0.07, 0.05, 428 

0.08, 0.06, 0.09, 0.05, 0.08, 0.07, 0.05, 0.07, 0.08, 0.05). Further, average consistency for each 429 

main barrier was calculated where Financial barriers (0.07), Regulatory barriers (0.06), Market 430 

barriers (0.06), Human resource barriers (0.07), Stakeholder barriers (0.06), and Operational 431 

barriers (0.07). All the consistency ratio values were below desired 0.10 for both the individual 432 

expert and the barrier and were thus highly consistent (Mondal et al., 2023; Muneeb et al., 433 

2020). Moreover, the robustness of BWM results is checked by employing sensitivity analysis.  434 

4.3 Sensitivity Analysis 435 

A sensitivity analysis was performed to assess the robustness of the barriers ranking by 436 

varying the weight of the main barrier with the highest weight and checking the impact on the 437 

sub-barriers. Previously, scholars have examined the stability in ranks by changing the weight 438 

of the highest-ranked criteria from 0.1 to 0.9 and analysing subsequent changes in the ranking 439 

of the sub-criteria (Moktadir et al., 2023). In the current study, the weight of the most important 440 

barrier “financial barriers” was varied in the range of 0.1 to 0.9 and changes in the ranking of 441 

sub-barriers were investigated. The variation of weight among main barriers and sub-barriers 442 

according to changes in “financial barriers” from 0.1 to 0.9 is shown in Tables 6 and 7. 443 
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Table 5: Weights and ranking of main and sub-entrepreneurial barriers of CBM among SMEs by the experts. 444 

Main barrier  Weight  Sub-barrier  

Local 

Weights 

Global 

Weights Rank  

Financial barrier 

(FB) 

0.326 

Lack of access to funding and capital for CBM (F1) 0.535 0.174 1 

Technology expenses for CBM (F2) 0.120 0.039 10 

Logistical costs and footprint challenge (F3) 0.181 0.059 7 

Reverse logistics costs (F4) 0.164 0.053 9 

Regulatory barriers 

(RB) 

0.194 

Excessive regulations and red tape (R1) 0.448 0.087 2 

Lack of awareness about taxation system of CBM (R2) 0.082 0.016 20 

Lack of awareness about government regulations regarding CBM (R3) 0.124 0.024 14 

Challenge of balancing business with environmental impact (R4) 0.346 0.067 5 

Market barriers 

(MB) 
0.159 

Non-acceptance of CE by people (M1) 0.126 0.020 16 

Challenges due to ambiguity of the concept CE (M2) 0.530 0.084 3 

Volatile market condition (M3) 0.344 0.055 8 

Human Resource 

Barriers (HRB) 

0.064 

Lack of skilled employees (H1) 0.254 0.016 18 

Lack of awareness about waste management (H2) 0.251 0.016 19 

Lack of understanding about 4-R of CE (H3) 0.417 0.027 12 

Employee hiring & training challenges (H4) 0.078 0.005 23 

Stakeholder's 

barriers (SB) 

0.068 

Lack of access to CE networks (S1) 0.428 0.029 11 

Lack of cooperation between stakeholders for CE (S2) 0.378 0.026 13 

Lack of Confidence in CE (S3) 0.103 0.007 21 

Fear of failure of CE (S4) 0.092 0.006 22 

Operational Barriers 

(OB) 

0.189 

Manufacturing and recycling challenge (O1) 0.349 0.066 6 

Lack of stock due to logistics difficulties (O2) 0.087 0.016 17 

Equipment and waste availability challenges (O3) 0.123 0.023 15 

Waste processing challenges (O4) 0.441 0.084 4 

445 
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Table 6: Variation in the weight of other main barriers when weights of financial barriers are 446 
increased for sensitivity analysis. 447 

Main Barriers 0.1 0.2 0.3 

BWM 

Results 0.4 0.5 0.6 0.7 0.8 0.9 

Financial barrier 0.100 0.200 0.300 0.326 0.400 0.500 0.600 0.700 0.800 0.900 

Regulatory barriers 0.259 0.230 0.201 0.194 0.173 0.144 0.115 0.086 0.058 0.029 

Market barriers 0.212 0.189 0.165 0.159 0.142 0.118 0.094 0.071 0.047 0.024 
Human Resource 
Barriers 0.085 

0.076 
0.066 0.064 0.057 0.047 0.038 0.028 0.019 0.009 

Stakeholder's barriers 0.091 0.081 0.071 0.068 0.061 0.050 0.040 0.028 0.020 0.010 

Operational Barriers 0.252 0.224 0.196 0.189 0.168 0.140 0.112 0.084 0.056 0.028 

 448 

Table 7: Variations of sub-barriers during sensitivity analysis when ‘financial barriers’ weights 449 
range between 0.1 to 0.9. 450 

Sub barriers 0.1 0.2 0.3 0.326 0.4 0.5 0.6 0.7 0.8 0.9 

F1 0.053 0.107 0.160 0.174 0.214 0.267 0.321 0.374 0.428 0.481 

F2 0.012 0.024 0.036 0.039 0.048 0.060 0.072 0.084 0.096 0.108 

F3 0.018 0.036 0.054 0.059 0.072 0.090 0.109 0.127 0.145 0.163 

F4 0.016 0.033 0.049 0.053 0.066 0.082 0.098 0.115 0.131 0.148 

R1 0.116 0.103 0.090 0.087 0.077 0.064 0.052 0.039 0.026 0.013 

R2 0.021 0.019 0.017 0.016 0.014 0.012 0.009 0.007 0.005 0.002 

R3 0.032 0.029 0.025 0.024 0.021 0.018 0.014 0.011 0.007 0.004 

R4 0.090 0.080 0.070 0.067 0.060 0.050 0.040 0.030 0.020 0.010 

M1 0.027 0.024 0.021 0.020 0.022 0.015 0.012 0.009 0.006 0.003 

M2 0.113 0.100 0.088 0.084 0.092 0.063 0.050 0.038 0.025 0.013 

M3 0.073 0.065 0.057 0.055 0.059 0.041 0.032 0.024 0.016 0.008 

H1 0.022 0.019 0.017 0.016 0.014 0.012 0.010 0.007 0.005 0.002 

H2 0.021 0.019 0.017 0.016 0.014 0.012 0.010 0.007 0.005 0.002 

H3 0.036 0.032 0.028 0.027 0.024 0.020 0.016 0.012 0.008 0.004 

H4 0.007 0.006 0.005 0.005 0.004 0.004 0.003 0.002 0.001 0.001 

S1 0.039 0.035 0.030 0.029 0.026 0.022 0.017 0.012 0.009 0.004 

S2 0.034 0.030 0.027 0.026 0.023 0.019 0.015 0.011 0.008 0.004 

S3 0.009 0.008 0.007 0.007 0.006 0.005 0.004 0.003 0.002 0.001 

S4 0.008 0.007 0.006 0.006 0.006 0.005 0.004 0.003 0.002 0.001 

O1 0.088 0.078 0.069 0.066 0.059 0.049 0.039 0.029 0.020 0.010 

O2 0.022 0.019 0.017 0.016 0.015 0.012 0.010 0.007 0.005 0.002 

O3 0.031 0.028 0.024 0.023 0.021 0.017 0.014 0.010 0.007 0.003 

O4 0.111 0.099 0.087 0.084 0.074 0.062 0.049 0.037 0.025 0.012 

 451 

At 0.1 weight of financial barriers, the sub-barrier R1 ranks the highest and H4 ranks the lowest. 452 

However, R1 is not able to retain the highest position on changing the values of the financial 453 

barrier to 0.2 and F1 takes the highest position. Similarly, F1 remains at rank 1 on further 454 

varying the weights from 0.3 to 0.9 as shown in Table 8. 455 
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Table 8: Ranking of barriers during sensitivity analysis 456 

Sub barriers 0.1 0.2 0.3 0.326 0.4 0.5 0.6 0.7 0.8 0.9 

F1 7 1 1 1 1 1 1 1 1 1 

F2 20 15 10 10 10 7 4 4 4 4 

F3 18 8 8 7 5 2 2 2 2 2 

F4 19 10 9 9 6 3 3 3 3 3 

R1 1 2 2 2 3 4 5 5 5 5 

R2 17 20 20 20 20 20 20 20 20 20 

R3 11 13 14 14 15 14 14 14 14 14 

R4 4 5 5 5 7 8 8 8 8 8 

M1 13 16 16 16 14 16 16 16 16 16 

M2 2 3 3 3 2 5 6 6 6 6 

M3 6 7 7 8 8 10 10 10 10 10 

H1 15 18 18 18 18 18 18 18 18 18 

H2 16 19 19 19 19 19 19 19 19 19 

H3 9 11 12 12 12 12 12 12 12 12 

H4 23 23 23 23 23 23 23 23 23 23 

S1 8 9 11 11 11 11 11 11 11 11 

S2 10 12 13 13 13 13 13 13 13 13 

S3 21 21 21 21 21 21 21 21 21 21 

S4 22 22 22 22 22 22 22 22 22 22 

O1 5 6 6 6 9 9 9 9 9 9 

O2 14 17 17 17 17 17 17 17 17 17 

O3 12 14 15 15 16 15 15 15 15 15 

O4 3 4 4 4 4 6 7 7 7 7 

 457 

The global weights of sub-barriers to CBM adoption among SMEs are shown in Figure 2. It 458 

can be observed from the figure that the variation is insignificant. Therefore, the proposed 459 

ranking of barriers is robust enough in addressing any human bias and uncertainty in data under 460 

fuzzy conditions. 461 
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 462 

Figure 3: Sensitivity analysis of weights of entrepreneurial barriers of CBM 463 

5. Findings and Discussion  464 

The current study employed a combination of literature review, integrated HOT-TOE 465 

framework for classification and expert opinion to investigate entrepreneurial barriers to CBM 466 

adoption among SMEs.  Chronologically, barriers were identified and classified; deduced and 467 

validated with experts; and finally ranked by taking responses from the same experts using the 468 

best-worst method.  469 

5.1 Findings of the BWM study 470 

Based on the findings, among the main barriers, financial barriers (FB), with 0.326 471 

assigned weight, were found to be ranked first and the biggest challenge for the adoption of 472 

CBM by SMEs. Finance is the oil for running any business. The findings are in line with 473 

previous studies (Luthra et al., 2022; Toxopeus et al., 2021) which stressed the participation 474 

of private and public sectors in financing CBM. Next, regulatory barriers (RB), with 0.194 475 

assigned weight, were ranked second. Government regulations create a conducive environment 476 

for the adoption of new business models. However, the results of this study are contrary to 477 

common belief. Previously, Hull et al. (2021) and Jensen et al. (2022) have also highlighted 478 

that government regulations create obstacles to a circular economy and need to be altered. 479 

Furthermore, operational barriers (OB), with 0.189 assigned weight, were ranked third which 480 

could be reasoned for a combination of factors related to manufacturing, technology, and 481 

recycling challenges. The findings are in line with prior studies of Agyemang et al. (2019), 482 

Sharma et al., (2021), and Tura et al. (2019) which emphasized that firms need to advance their 483 
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operational processes to adopt CBM. The combined weight of these three barriers is 0.712 484 

indicating that 71.20% of the CBM adoption among SMEs can be overcome by addressing 485 

these barriers.  A more detailed and elaborated understanding of the results of sub-enablers is 486 

discussed. 487 

Among all 23 sub-barriers, “lack of access to funding and capital (F1)” for CBM, with 488 

an assigned global weight of 0.174, ranked first indicating that SMEs do not have enough funds 489 

for transitioning from linear to circular business models. The findings are in line with the 490 

previous studies (Ghisetti and Montresor, 2020; Toxopeus et al., 2021), which have highlighted 491 

the importance of finance for CBM adoption in developed countries. Sub-barrier “excessive 492 

regulations and red tape (R1)”, with an assigned global 0.087, is ranked second, indicating 493 

stringent rules and regulations hampering the SMEs transitioning from linear to CBMs. The 494 

findings are in line with existing literature (Kumar et al., 2019; Takacs et al., 2022; Zamfir et 495 

al., 2017), which has emphasized the inadequate laws and legal systems creating barriers to 496 

CBM adoption. Sub-barrier ‘challenges due to ambiguity of the concept CE (M2)”, with 497 

assigned global weight 0.084 was ranked third indicating that SMEs like others do not have 498 

clarity on what CE is. The findings are in line with the extant literature (García‐Quevedo et al., 499 

2020; Henry et al., 2020; Jensen et al., 2022; World Economic Forum, 2023) wherein both 500 

practitioners and scholars have an ambiguous understanding of the CBM and CE. 501 

Ranked in the fourth position, “waste processing challenges (O4)”, with an assigned 502 

global weight of 0.084, require large efforts from SMEs. The findings are similar to previous 503 

research of (Hull et al., 2021; Jaeger and Upadhyay, 2020; Mensink et al., 2019; Sharma et al., 504 

2021) who have stated that SMEs face major impediments when it comes to waste management 505 

for CBM adoption. Next, the “challenge of balancing business with environmental impact 506 

(R4)”, with an assigned global weight of 0.067 was ranked fifth. The findings are matching the 507 

previous literature (Henry et al., 2022; Hull et al., 2021; Ünal et al., 2019), which has indicated 508 

the importance of circular business to reduce the impacts on the environment. If combined, 509 

these top 5 ranked entrepreneurial barriers are responsible for almost 50% of roadblocks in 510 

CBMs adoption among SMEs. Hence, half of the issues can be resolved only by focusing on 511 

these top 5 barriers only. The remaining sub barriers were ranked as follows O1 > F3 > M3 > 512 

O4 > R4 > F2 > S1 > H3 > O4 > R4 > M1 > O2 > H1 > H2 > R2 > S3 > S4 > H4.  513 

 514 

 515 
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5.2 Theoretical contribution, implications, and research propositions 516 

The current study presents both theoretical and practical implications, suggesting that 517 

certain themes explored in the research could be applied to facilitate the adoption of CBMs 518 

among SMEs in emerging economies. First, the study provides a holistic view of the 519 

entrepreneurial barriers faced by SMEs in CBM adoption. While extant literature has 520 

predominately considered only identifying the barriers to CE practices and CBM adoption 521 

among SMEs (Mishra et al., 2022; Sharma et al., 2021; Takacs et al., 2022). This study first 522 

identified the barriers from the literature and verified, with the help of experts, the importance 523 

of all barriers for Indian SMEs. Second, this study has contributed to the literature by providing 524 

a perspective on challenges faced in the adoption of CBM by SMEs from an emerging 525 

economy. Previously, the literature has majorly concentrated on identifying challenges SMEs 526 

from developed economies only (Kumar et al., 2019; Moktadir et al., 2020; Takacs et al., 527 

2022). These barriers may also be important to other emerging economies where SMEs operate 528 

in a similar business environment. Third, the study classified the barriers under the HOT-TOE 529 

framework, assigned weights and ranked the barriers according to their best-worst importance. 530 

As per the authors’ knowledge, no previous study has attempted to assign weights and rank 531 

entrepreneurial barriers to CBM adoption among SMEs from developing economies. Fourth, 532 

this study provides propositions for the implication and further exploration. The implications 533 

based on the theory are provided next. 534 

Proposition 1: Both policymakers and SMEs from emerging economies should work in 535 

tandem for easy access to capital 536 

Borrowing from public funds by SMEs exhibits a greater impact in facilitating the 537 

adoption of CBM than self-funding but a lesser impact than debt funding (Ghisetti and 538 

Montresor, 2020). Thus, it is imperative for the government and the finance industry to devise 539 

novel financial instruments or mechanisms that enable SMEs to effectuate a resilient transition 540 

towards CE (Ghisetti and Montresor, 2020; Toxopeus et al., 2021). Nonetheless, SMEs should 541 

be proactive and step forward to benefit from these financial instruments. Luthra et al. (2022) 542 

suggested that SMEs from emerging economies should prepare a monthly or yearly report 543 

highlighting firms’ efforts for the adoption of CE, this can give confidence to involved 544 

stakeholders to invest in CE efforts. Further, to obtain finance for CBM, SMEs from emerging 545 

economies can use a mix of these three strategies that are signalling future cash flow 546 
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expectations, relationship building with banks and suppliers, and designing standardized, 547 

durable circular assets that can be used as bank’s collateral (Toxopeus et al., 2021). 548 

Proposition 2: Bring changes in government rules and regulations to transform a linear 549 

economy into a circular economy 550 

Zamfir et al. (2017) argue that the location of SMEs in the EU shapes the decision to 551 

adopt CBM due to various factors including economic growth, national policies, finance 552 

mechanisms, institutional interventions and incentives available in the member country. Hence, 553 

learning from developed economies, the government and policymakers from developing 554 

economies should relax laws related to CE at both state and national levels. Further, incentives 555 

for the adoption of CBM can motivate SMEs to CE readiness (Singh et al., 2018). For the same, 556 

while procuring products government agencies such as on Government e-Marketplace (GeM) 557 

- an online public procurement platform in India - can prefer circular products for their use. 558 

Similarly, other e-commerce websites can create separate sections for circular products. 559 

Moreover, the governments in emerging economies should create a standard ized 560 

mechanism for CE performance evaluation including data collection, analysis, and punishment 561 

for CBM adoption among SMEs (Kumar et al., 2019). For this purpose, already existing 562 

agencies such as the Quality Council of India (QCI) and the Central Pollution Control Board 563 

(CPCB) in India can provide certification of circularity to SMEs. However, these assessments 564 

should be easy to understand by SMEs as the complexity of regulations engenders ambiguity 565 

and perplexity among SMEs and results in a state of uncertainty for CE implementation  566 

(Takacs et al., 2022). Here, SME associations can bridge the gap and should put clear demands 567 

in front of policymakers to boost CE.  568 

Proposition 3: Standardized definition of CBM can reduce challenges arising due to the 569 

ambiguity of the CE concept 570 

World Economic Forum (2023) states that regardless of its full potential, firms perceive 571 

themselves as adhering to CE principles only if they include recycled material in a finely tuned 572 

and entirely optimized supply chain. Likewise, recycling or reusing waste or merely selling it 573 

to other companies is confused with CBM by SMEs (García‐Quevedo et al., 2020). Moreover, 574 

the ambiguity encompassing the CE concept leads to confusion among customers and creates 575 

uncertainty regarding the environmental and social benefits of circular products, thus inhibiting 576 

demand in the market (Jensen et al., 2022).  577 
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Not only this, but scholars are also confused about defining the CBM, Henry et al. 578 

(2020)  collated 128 different definitions of types of CE start-ups. Hence, by adopting a proper 579 

definition, governments can set the scope of CE and CBMs for SMEs and encourage them to 580 

adopt CE and CBMs. Furthermore, the governments of emerging economies should take a 581 

bottom-up approach and advertise the benefits of circular products to spread awareness among 582 

customers and boost demand which will attract new entrepreneurial ventures for circular 583 

products. 584 

Proposition 4: Industry should prepare strategies and solutions for the waste processing 585 

challenge 586 

The waste is generated at various stages of the production process; however, the end-587 

of-product life waste management is very complex. The complexity arises from various factors 588 

including an increased number of materials, the use of small but significant materials, and the 589 

presence of multiple components with diverse characteristics (Jaeger and Upadhyay, 2020). 590 

SMEs from emerging economies lack the expertise to segregate and recover different materials 591 

from the waste (Sharma et al., 2021). As per an estimate by Mensink et al. (2019) to sustain a 592 

plastic waste processing facility operating at a scale of 1 million tonne per annum, it would be 593 

necessary to have a catchment area of approximately 33,000 square kilometres within a 594 

standard metropolitan agglomeration. Operating at such a scale is a herculean task for SMEs. 595 

Sharma et al. (2021) emphasized that waste processing is expensive and based on investments. 596 

However, SMEs can have a competitive advantage over large firms by setting up smaller and 597 

mobile waste processing units. 598 

Firms from emerging economies need to have a long-term vision (Luthra et al., 2022) 599 

and consider the end life of product management at the product planning and development 600 

phase. For the same, firms should clearly mark the ratio of materials in the produced product  601 

and provide the information for its proper disposal beforehand (Jaeger and Upadhyay, 2020). 602 

Government agencies like Metrology Department can stay forefront and provide industry-wise 603 

measurement standards for different waste materials to promote fairness, transparency, and 604 

trust in waste trade activities. Nonetheless, academics can help SMEs and play an important 605 

role in developing and transferring knowledge on waste management (Hull et al., 2021).  606 

Proposition 5: Challenges of balancing business with environmental impact 607 

SMEs generally have fewer resources and capabilities compared to larger firms, and 608 

they often encounter difficulties in adopting and implementing environmentally friendly 609 
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practices for the extraction of material from waste (Henry et al., 2022). But, value creation by 610 

extracting certain waste materials - having positive impacts on the environment and society - 611 

may be costly for a firm to even operate at, on the other hand, there are certain materials (for 612 

example bio-waste) which costs low but are hazardous to environment and society (Ünal et al., 613 

2019). This results in a decision paradox for SMEs particularly as they have a resource crunch. 614 

Therefore, SMEs need to be motivated to proactively focus on integrating circular strategies 615 

for balancing business with environmental impact (Hull et al., 2021). For the same SMEs can 616 

integrate their processes of circularity with the standard practices suggested by ISO 14001 to 617 

address environmental issues such as climate change, net zero, and sustainability. 618 

The analysis of barriers and proposed solutions to the adoption of CBM in this study will be 619 

helpful for the practitioners to design feasible CBMs for SMEs.  620 

6. Conclusion, limitations, and future research direction 621 

Circularity has been an emergent topic even for SMEs in developing nations. The emergence 622 

of circularity has pressured various entrepreneurs to adopt the CBM to sustain themselves in 623 

the market. Therefore, many entrepreneurs have started their SMEs' transition from linear to 624 

CBM without even the proper awareness and knowledge of circularity. These haste-oriented 625 

actions of adoption of CBM lead entrepreneurs to fail or partially fulfilled the circularity 626 

projects. The entrepreneurs or circular entrepreneurs have ignored the different factors that 627 

came as a barrier during the adoption of circularity.  628 

The present research has identified the barriers to adopting CBM from the literature and 629 

used a deductive approach to filter and finalise the barriers which are more relevant to SMEs 630 

and circularity settings. Finally, BWM is implemented based on the experts, which are majorly 631 

associated with these barriers, and prioritised the barriers in adopting CBM. The study was 632 

conducted on Indian SMEs entrepreneurs, specially oriented to the Sonipat region, which 633 

greatly contributes to SMEs. The findings indicate “financial barrier” as the top barrier and 634 

“lack of access to funding and capital” as a top sub-barrier for entrepreneurs in adopting CBM 635 

in SMEs. Therefore, the study offers a comprehensive look at various barriers and delivers the 636 

most influential barriers and sub-barriers, which will help entrepreneurs of SMEs to plan the 637 

actions needed to be taken for handling these barriers for effective adoption and 638 

implementation of CBM in the emerging nation’s setting.  639 

Like any other study, this study also has some limitations. Given that the study's 640 

responses are inherently subjective and reliant upon expert’s beliefs, experiences, judgments, 641 
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and values there exists a potential for the final outcome to be influenced by biases. However, 642 

it is probable to mitigate potential biases by implementing conducting an exploratory factor 643 

analysis to combine interrelated barriers set into a composite set of barriers. Also, this study 644 

has not emphasized the interrelationships between the barriers, therefore, future studies can 645 

apply methodology such as interpretive structural modelling (ISM) to establish 646 

interrelationships.   647 

Further statistical investigations (for example structural equation modelling) might be 648 

added to this research to help with generalisation and validation. Although this is a ground -649 

breaking study, more research into the challenges that will inevitably arise after putting this 650 

research into practice in the industry is needed to ensure its usefulness in overcoming the 651 

barriers to circularity adoption in SMEs in the Indian context. Hence, this study might look at 652 

the same activity again in the future to investigate some other developing theme in 653 

entrepreneurial action towards net zero capabilities. 654 
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