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Abstract— Even though circular economy has captured 

global attention recently with its sustainable implications, the 

adoption takes a much slower approach, particularly in the food 

supply chain. This study attempts to identify challenging factors 

that hinder the adoption of circular economy in the food supply 

chain. A total of 17 challenging factors are identified via a 

systematic literature review. The challenging factors were 

grouped into 6 categories: economic, social, institutional, 

technological and informational, supply chain, and 

organizational. Literature frequency analysis method combined 

with an article-level research citation metric of field-weighted 

citation impact was employed to prioritize the challenging 

factors based on the literature importance. Thus, the findings 

reveal that cost efficiency considerations, less enforcement of 

legislation and regulations, and no long-term shared vision 

among stakeholders are the three most critical challenging 

factors to adopt circular economy in the food supply chain. The 

findings will help managers, decision-makers, practitioners, and 

governments to formulate policies and strategies to implement 

circular practices in the food supply chain effectively. 

Keywords— challenges, circular economy, food supply chain, 

systematic literature review, frequency analysis 

I. INTRODUCTION 

 The world's population is expected to reach nine billion 
by 2050 due to rapid population growth. Therefore, the 
requirement for food production will increase by 70% than 
today, and the fulfillment of food necessities will ultimately 
declare greater pressure on the environment [1]. Currently, 
agricultural land expansion and food production cause an 80% 
loss of biodiversity worldwide, and the food industry 
contributes to one-third of global greenhouse gas (GHG) 
production. Therefore, the environmental degradation caused 
by the food industry is undeniable. Further, a third of edible 
food production is lost or wasted along the food supply chain 
(FSC) while there are 10.7% of the world’s population 
remains undernourished [2]. Hence, the current FSC confronts 
the trilemma of food security and scarcity, environmental 
degradation, and food loss and waste (FLW) that require 
urgent sustainable remedies. 

The concept of the Circular Economy (CE) has caught the 
interest of experts in the food system as a viable solution to all 
the concerns and challenges that lie ahead. The ‘take-make-
waste’ model that influenced extensive usage of resources 
caused by the linear FSC will be replaced by circular practices 
of reduction, maintenance, repair, reuse, refurbish, 
remanufacture, and recycling ensuring zero or little waste 

generation. It is estimated that adopting CE will have an 
economic benefit of 1.8 trillion EUR per year by 2030. 
Estimated net savings from waste reduction for businesses in 
the European Union are up to 600 million EUR [3]. Therefore, 
CE adoption in supply chains will be economically beneficial 
while contributing to environmental preservation and societal 
requirements equally.  

However, shifting from linear supply chain to circular 
supply chain will encounter numerous barriers from different 
players and mechanisms of the supply chain. Bastein et al. [1] 
stated that identifying and reducing the challenges of CE 
adoption will be a driving force behind successful CE 
implementation. Therefore, past studies have been conducted 
to identify the barriers to the CE transition focusing on various 
supply chains and procedures. However, due to the unique 
vulnerability and the economic, social, and environmental 
impacts of FSC, it has gained the interest of recent researchers. 
However, Farooque et al. [4] concluded that the literature 
lacks a comprehensive list of challenging factors to adopt CE 
specified for FSC. To fill this research gap, this study intends 
to derive the challenges of CE adoption using a systematic 
literature review. The identified challenges will be ranked 
based on their literature importance. Further, this research will 
act as a handbook for CE implementation in FSC. 

II. BACKGROUND 

A. Circular economy in food supply chain 

The broad literature on CE consists of diverse sectors and 
value chains considered for the transition in FSC. There are 
eight CE definitions of practices declared in agricultural FSC 
[5], [6]. Further, technical researches are focused on 
upgrading and modifying the existing processes and 
recovering resources from FSC waste [7]–[9]. Besides various 
paradigms of CE initiation are designed in the literature [2], 
[10], [11]. Additionally, due to the higher consumer 
awareness of the sustainability concept in FSC, businesses are 
forced to adopt CE and CE-led business models. By adopting 
CE, the food industry can gain economic benefit from reduced 
material costs, improved brand image, and increased profits 
[12]. 

B. Challenges to adopting CE in FSC 

The past studies that are done in this arena are either 
concentrated on a particular stage in FSC or limited in 
deriving a comprehensive list of challenges. Borrello et al. 
[13] stated 7 challenges of CE transition in the bread supply 



chain and Farooque [4] developed a theoretical framework to 
identify barriers to CE integration in Chinese FSC. However, 
there are several limitations in those studies related to 
descriptive barrier identification. Further, research studies 
have highlighted the challenges in the agri-food supply chain 
focusing on different scopes [7], [14]–[16]. Adding to that, 
FLW has captured research interest as a subset of FSC [2], 
[17], [18]. Still there lacks exhaustive challenges 
distinguishing studies to adopt CE that covers the entire FSC. 
This work approaches the knowledge gap by presenting an 
extensive list of challenges through a systematic literature 
review (SLR).  

Even though past studies have used different 
methodologies to prioritize the challenges for adoption [4], 
[19], [20], neither study incorporated the literature importance 
aspect [21]. This paper also fulfills the research gap by ranking 
challenges using a modified rate of literature occurrences.  

III. METHODOLOGY AND ANALYSIS 

A. Systematic review and initial data analysis 

This study employs a systematic literature review (SLR) 
approach to critically evaluate the existing literature to 
identify the challenges to adopt CE in FSC. SLR differs from 
traditional reviews since that uses a replicable, transparent, 
and scientific process that reduces selection bias through a 
comprehensive literature search.  

SLR is a widely used methodology for the identification 
of factors from the literature [22], yet rarely used in CE 
challenges recognition in the FSC field. Santagata et al. [8] 
attempted to identify challenges and opportunities for a bio-
based CE using SLR. The focus was the FLW segment of 
FSC. Further, SLR on drivers and barriers in the agri-food 
supply chain is found in the literature [23]. Therefore, no SLR 
has been conducted on the topic of challenges to adopting CE 
covering overall FSC, and this research bridges that gap as an 
additional contribution. 

The SLR followed the guidelines of content analysis-
based literature review as in [22]. The SLR is carried out in 
three phases. 

1) Material collection: This phase consists of the 

identification of keywords, construction of search strings, and 

database selection for the document search. The keywords 

were carefully chosen and separated into three categories in 

order to combine challenges, CE, and FSC aspects into the 

work. The specific search terms were identified through trial-

and-error and inspected the resulting papers one by one to 

ensure the search terms captures the relevant papers.  The 

search string was constructed using Boolean Logic  “AND”, 

“OR” operators. Truncated terms (* sign) are used to expand 

the range of possible published studies. The finalized 

Boolean search is as follows: ((barrier* OR challenge* OR 

obstacle*) AND (circular* OR "green supply chain" OR 

"sustainable supply chain" OR "closed-loop") AND ("food 

chain" OR "food supply chain" OR "food system" OR "food 

industry")). 
The keywords are queried on the Scopus database. Scopus 

is identified as an excellent source for operations and supply 
chain peer-reviewed papers and it is the largest abstract and 
citation database for peer-reviewed literature [8]. Using the 
“Title, abstract and keywords” search field the database search 
was performed. No chronological restriction was employed, 

and the queries were conducted in September 2021. Scopus 
database search returned 196 papers. 

2) Material selection and evaluation: This phase is 

designed to filter the relevant papers to the study area by 

performing a series of inclusion/exclusion criteria. 

• Language – papers are written in English: including 
192 papers and excluding 4 papers 

• Quality – peer-reviewed journals: including 157 
papers and excluding 35 papers 

The papers that appeared in peer-reviewed journal papers 
with an Impact Factor according to Thomson Reuters Journal 
Citation Report have been selected to ensure the quality and 
relevance of the review study [12]. 

To define the additional criteria for abstract screening, a 
keyword co-occurrence analysis is performed for filtered 157 
papers, which identified the exclusion research areas using 
VOSviewer version 1.6.18 (see Fig. 1). Keyword co-
occurrences reveal the research fronts by assessing and 
visualizing the links between the keywords in the papers [24]. 
The use of keywords is undergone through pre-processing 
steps before the analysis. Words that are in structured abstracts 
(e.g., article, priority journals, analysis) were eliminated. 
Then, the words that imply the same meaning yet appeared in 
different formats were replaced using a thesaurus file to keep 
the consistency. For example, LCA, life cycle analysis was 
replaced with ‘life cycle assessment’. 

The analysis is used to identify inclusion/exclusion 
keywords and research areas from the sample to remove the 
papers that do not conform to the boundaries of the research 
in the abstract screening phase. Based on the results, the SLR 
included the conceptual studies focused on CE adoption in any 
FSC that identified challenges. It excluded the studies focused 
on wastewater treatment, national or macro level food 
industry, and papers written on biological and laboratory 
developments. The title, abstract, and occasionally the full text 
of papers were thoroughly reviewed. Further, to overcome 
possible limitations in the database search, three papers have 
been complemented by cross-referencing [22]. The process 
resulted in the final literature pool of 40 papers. 

An initial bibliometric analysis of the final literature pool 
is executed to observe the distribution of the studies 
scientifically, chronically, and geographically. As per Fig 2. 
the historical development of research interest related to 
challenges to adopting CE in FSC has an increasing trend over 
time. Prior to 2016, studies in this area are scarce. Right after 
introducing the CE action plan in Europe in 2014, the 
academic interest in CE adoption in FSC and the challenges 
investigation began to take off. 

Fig. 1. Keyword co-occurrence analysis 
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Fig. 2. Publication trend of literature pool 

In terms of published journals, 32.5% of publications are 
allocated by four journals in the scopes combining 
sustainability and business aspects (See Table 1). In terms of 
geographical distribution, the majority of papers (63%) are 
associated with European countries, particularly the United 
Kingdom and Italy (See Fig. 3) and 23% contribution is from 
Asia. The popularity of research in challenges and CE 
adoption in FSC in Europe reflects the alignment of research 
interests, businesses, and policymakers in that region [12].  

3) Challenges identification: Based on inclusion/ 

exclusion criteria defined in the material selection phase, a 

thorough inspection of the literature pool is conducted to 

derive a distinctive set of challenging factors to adopt CE in 

FSC. Challenges that were discussed and analyzed in the 

literature pool as final results are considered, and it resulted 

in 17 barriers to CE transition. Since the examined final 40 

papers are recent publications, the identified challenging 

factors are an illustration of the contemporary barriers to CE 

adoption in FSC. Further, as the barriers are obtained through 

SLR, it ensured all the factors are captured within the 

research frontiers [25]. Following the methodology described 

in earlier studies [26], the identified 17 challenging factors 

are systematically classified into six categories: Economic, 

social, institutional, technological and informational, supply 

chain, and organizational. 
The determined challenging factors, challenge categories, 

descriptions of challenges identified via SLR, the frequency 
of challenges appearing in the finalized literature pool, and the 
sources of the literature pool are indicated in Table 2. 

TABLE I.  TOP PUBLISHING JOURNAL OUTLETS 

Journal Name No. of publications 

Sustainability Switzerland 5 

Business Strategy And The Environment 3 

Journal Of Cleaner Production 3 

Resources Conservation And Recycling 2 

Other 27 

 

 

 

 

 

 

 

Fig. 3. Geographical distribution of publications 

B. Challenges prioritization 

1) Prioritization methodology: Factor ranking and 

prioritization based on the rate of occurrence in the literature 

is a widely utilized methodology to identify the literature 

importance of factors. It indicates the importance of a factor 

based on the perspectives of scholars and the acceptability 

amongst the researchers [25]. However, low occurrence in the 

literature does not imply that the particular factor is not 

important. Therefore, it is required to use an article-level 

research citation metric that eliminates the possible 

misestimations of ranking in frequency analysis [25].  
To overcome the limitation of weight misestimation of 

challenging factors in literature frequency analysis, the study 
employed Field-Weighted Citation Impact (FWCI) as an 
article-level research citation metric [27]. FWCI is an 
indicator of mean citation impact and compares the actual 
number of citations received by a paper with the expected 
number of citations for papers of the same document type (i.e., 
article, book chapter, review). It considers the year of 
publication, document type, and discipline associated with its 
source to generate a field-normalized number for each 
published study. Purkayastha et al. [27] concluded that FWCI 
is conceded to be the most stable metric for engineering and 
supply chain research scopes over other available article-level 
citation metrics. Therefore, the frequency of factor occurrence 
in the review sample from SLR, combined with each paper’s 
recent FWCI will reflect a more accurate rate of literature 
importance of each challenging factor.  

To acquire the recent citation metrics, this research 
retrieved the FWCI rate of each paper in the review sample 
from the Scopus database in February 2022. The weights of 
challenging factors based on literature occurrence combined 
with FWCI are calculated as follows: 

       WCx =  
∑  � in× FWCIn �40

n=1

40
  

    �� = 1 �	 
 ∈ ���� �

    �� = 0 �	 
 ∉ ���� �
       (1) 

Where WCx is the prioritization weight of the challenging 
factor x, n is the index of papers in the review sample, and 
FWCIn is the field-weighted citation impact of the 
corresponding paper, n. Based on Eq. (1), the weight of each 
challenging factor is calculated. 

Since the study identified 17 challenging factors, x in Eq. 
(1) ranges from 1 to 17 based on the challenge reference 
number given in Table 2. The range of n is 1 to 40, as this 
paper finalized 40 studies in the literature pool from SLR. 

2) Results of challenges prioritization: The weights of 

each challenging factor and the prioritization rankings are 

presented in Table 3.  
The result of prioritization indicates the relative literature 

importance of challenging factors to adopt CE in FSC. The 
study reveals that cost efficiency considerations (WC1 = 2.96), 
less enforcement of legislation and regulations (WC5 = 2.29), 
and no long-term shared vision among stakeholders (WC12 = 
1.94) are the three most critical challenging factors to adopt 
CE in FSC. Even though less enforcement of legislation and 
regulations (C5) acquired the highest frequency of literature 
occurrence, the weights of challenging factors calculated 
using FWCI resulted in C5 to the second critical challenge to 
CE adoption in FSC. It emphasizes that the incorporation of 
research citation metric to the literature occurrence eliminates 
the possible factor misestimations of ranking in frequency 
analysis [25]. 
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TABLE II.  SUMMARY OF IDENTIFIED CHALLENGING FACTORS TO ADOPT CE IN FSC IN THE PRESENT STUDY 

  

Category 
Ref. 

No 

Challenging 

factor 
Description Freq. Literature citation 

Economic 

1 
Cost efficiency 
considerations 

Low benefits from economies of scale in food sorting and recycling 
processes; expensive materials for recycling; green agriculture 
production costs are high; high logistics costs involved in 
collection of waste and storage for quality preservation before 
reuse; high-cost research and development in CE processing. 

29 

[28], [11], [29], [4], [30], [31], 
[20], [32], [33], [34], [5], [35], 
[14], [36], [15], [37], [38], 
[39], [7], [16], [23], [40], [21], 

[41], [8], [42], [43], [19], [44] 

2 

Issues in 
investments - 
scalability and 
replicability 

Assessment of the feasibility of available technologies to support 
the transformation of food waste requires considerable 
investments; return on investments cannot predict before 
implementation; lack of financial capabilities; CE benefits are hard 
to measure and replicate; less tendency for investment in CE due 
to low ROI. 

8 
 

[10], [17], [32], [33], [14], [7], 
[21], [41] 

Social 

3 
No trade and 
social pressure 

Less response to demand from local and international markets; 
promotion of green aspect is slow or low in some initiatives; less 
trade pressure and price competition for CE-related food products 
due to lack of players in the businesses. 

7 
[28], [45], [11], [4], [38], [39], 
[19] 

4 
Lack of societal 
acceptance and 
demand 

Less awareness of the environmental and economic benefits of CE-
related food products and services; doubts about the quality of 
products and fear of health risks related to CE practices; CE 
adopted business models still not fulfilled the cultural, social, and 
psychological needs of consumers. 

26 

[28], [45], [13], [11], [29], 
[46], [18], [30], [31], [33], [5], 
[14], [9], [36], [15], [38], [39], 
[7], [47], [40], [48], [21], [41], 
[8], [42], [43] 

Institutional 

5 
Less enforcement 
of legislation and 
regulations 

No sanctions for violations of policies; imperfect administrative 
mechanisms that hinder CE business models; no bans on single-use 
plastic food packaging; lack of food quality control and criteria 
availability; lack of standards and policies that encourage CE 
initiations; complex government structure and policy framework; 
policy misinterpretation/  misunderstanding. 

32 

[28], [2], [45], [13], [11], [17], 
[29], [4], [18], [30], [31], [20], 
[33], [5], [35], [14], [9], [36], 
[15], [38], [39], [16], [47], 
[23], [40], [48], [21], [41], [8], 
[42], [43], [19] 

6 

Insufficient 
subsidies and 
uncertainty of 
incentives 

Lack of subsidies and tax treatments for CE products and business 
models; inaccessibility for grant funding; even subsidization of 
farmers does not lead to the use of innovative technologies that 
promote CE; governments do not subsidize where incentives are 
uncertain. 

18 

[45], [13], [18], [31], [33], 
[35], [14], [9], [36], [15], [38], 
[39], [7], [23], [40], [8], [42], 
[19] 

Technological 
and 
Informational 

7 

Lack of 
information on 
sustainable 
processes; less 
transparency 

Lack of production and cost data for LCA assessments; lack of 
information on the material used for production restricts recycling 
can be done for unmixed materials; difficulties in accessing data 
from multiple actors in the FSC. Lack of robust mechanism to 
estimate food waste, low process data. 

21 

[2], [49], [4], [18], [30], [20], 
[32], [35], [36], [37], [38], 
[39], [7], [16], [47], [40], [48], 
[21], [8], [42], [43] 

8 
A lack of 
awareness and 
expertise 

Less knowledge on the value of waste; less awareness on labeling, 
i.e., best before; less professional knowledge and skills required for 
CE implementation and lack of training; limited environmental 
awareness; less knowledge of quality standards and safe handling. 

22 

[28], [11], [29], [4], [18], [20], 
[33], [5], [14], [15], [39], [7], 
[16], [47], [23], [40], [21], 

[41], [8], [42], [43], [19] 

9 
Technological 
difficulties and 
R&D deficiency 

Not using technology efficiently for labor-intensive work, i.e., 
sorting of plastic waste; low technological readiness in FSC and 
laboratories; challenges in identifying quality and hygiene of CE-
related products; product designs and processes are lagging. 

22 

[13], [11], [4], [30], [20], [33], 
[34], [5], [14], [38], [39], [7], 
[16], [47], [23], [40], [48], 
[21], [41], [8], [42], [19] 

10 
Problems in 
innovations 

High energy consumption of some CE processes; low user-
friendliness; lack of quality in circular products; low innovations. 

9 
[10], [11], [30], [34], [9], [15], 
[37], [21], [19] 

Supply chain 

11 
Geographical 
challenges 

Transport and storage difficulties between food waste collection 
and CE transformation hubs; less transparency and tracking. 

10 
[2], [13], [31], [36], [37], [39], 
[7], [16], [40], [8] 

12 

No long-term 
shared vision 
among 
stakeholders 

Intellectual property and confidentiality of firms; complex 
ecosystem and perspectives among actors in FSC; market 
competitiveness and brand image; lack of network and system 
support; loopholes in extended producer responsibility;  low 
collaboration between industry practitioners and academia. 

23 

[45], [13], [11], [49], [17], 
[29], [4], [30], [20], [33], [14], 
[15], [37], [38], [7], [40], [48], 
[21], [41], [8], [42], [43], [19] 

13 
Competition from 
existing linear 
businesses 

Excessive dependence on land reduces innovation in agriculture; 
low prices of fossil fuel and high investment requirement for CE 
processes; price volatility promote importing than planting. 

10 
[45], [17], [46], [18], [30], 
[14], [47], [8], [19], [44] 

14 

Lack of support 
from the logistics 
network and 
reverse logistics 
management 

Difficulties in managing circular FSC as it is complex; problems in 
accessible and affordable transport; lack of supply chain design and 
optimization; high vulnerability to disruptions of FSC, i.e., natural 
disasters; lack of quality packaging and cold chain that retain food 
longtime; organizational mechanisms are backward. 

13 
[45], [29], [18], [33], [5], [35], 
[36], [47], [23], [40], [21], [8], 

[19] 

Organizational 

15 
Lack of 
infrastructure and 
methodologies 

Lack of modern warehouse and transport infrastructure; food and 
packaging waste separation issues; lack of information tools in 
FSC management; processing inefficiencies; wrong product 
forecasts in FSC results high amount of waste generation. 

20 

[2], [45], [4], [31], [20], [32], 
[34], [5], [14], [9], [38], [16], 
[47], [23], [40], [48], [41], [8], 
[42], [19] 

16 
Top management 
reluctancy 

Lack of organizational readiness and lack of leadership to CE; 
economic assessment making CE implementation impossible. 

12 
[28], [45], [11], [33], [5], [23], 
[48], [21], [8], [42], [43], [19] 

17 

Employee 
connectedness 
and company 
culture 

Lack of firm’s awareness, practices, and collaboration towards CE 
due to lack of time, low vision, and limited resources; lack of CE 
indicators in the FSC; do not efficiently use green financial policy. 

4 [28], [29], [4], [33] 



TABLE III.  PRIORITIZATION OF CHALLENGING FACTORS 

Category 
Ref.  

No 
Challenging factor 

Weights of 

challenges 

(WC) 

Economic 
1 Cost efficiency considerations 2.96 

2 
Issues in investments - 
scalability and replicability 

0.82 

Social 
3 No trade and social pressure 0.64 

4 
Lack of societal acceptance 
and demand 

1.69 

Institutional 
5 

Less enforcement of 
legislation and regulations 

2.29 

6 
Insufficient subsidies and 
uncertainty of incentives 

1.37 

Technological 
and 
Informational 

7 
Lack of information on 
sustainable processes; less 
transparency 

1.91 

8 
A lack of awareness and 
expertise 

1.67 

9 
Technological difficulties and 
R&D deficiency 

1.74 

10 Problems in innovations 0.43 

Supply chain 

11 Geographical challenges 0.99 

12 
No long-term shared vision 
among stakeholders 

1.94 

13 
Competition from existing 
linear businesses 

1.17 

14 
Lack of support from the 
logistics network and reverse 
logistics management 

0.78 

Organizational 

15 
Lack of infrastructure and 
methodologies 

1.29 

16 Top management reluctancy 0.69 

17 
Employee connectedness and 
company culture 

0.44 

IV. DISCUSSION   

The prioritization of the challenging factors to adopt CE in 
FSC highlights the critical factors to be focused on and 
addressed first by the policymakers, decision-makers, and 
authorities for CE initiation. The barrier identification, 
categorization, and prioritizations can be utilized to thrust the 
execution of CE in the food chain. CE adoption is a cost-
intensive paradigm, and organizations in the food industry 
find it difficult to invest in experimental, costly products or 
services where the outcome is unrealized [4]. The study aligns 
with the findings of similar studies by ranking the cost 
efficiency considerations (C1) as the most critical factor that 
requires foremost attention. Thus, the firms need to 
understand the impact of the FSC in the sustainable arena and 
strengthen the financial capabilities of circular products and 
services to gain long-run benefits in both economic and 
environmental aspects.  

As the second most important barrier is less enforcement 
of legislation and regulations (C5) that encourage CE 
processes, active involvement of governments and other 
national authorities of countries are required to execute 
simultaneously. Moreover, the stakeholders in different 
supply chains are required to build a common long-term 
vision toward CE and willing to take the extended producer 
responsibility for the circular products and services. That will 
be a driving force to mitigate the third crucial challenge to CE 
transition of not having log-term shared among stakeholders. 

The next significant challenging factors are lack of 
information on sustainable processes (C7), technological 
difficulties and R&D deficiency (C9), and lack of societal 
acceptance and demand (C4). Therefore, practitioners need to 

pay attention to high transparency in food processing and 
transformation, improving technological and R&D 
capabilities, and building trustworthiness of CE and related 
products among consumers. Additionally, the lack of 
awareness and expertise (C8) and insufficient subsidies and 
incentives (C6) being prominent challenging factors, the 
necessity of decision-makers to explore public institution 
support for training and subsidies are spotlighted.  

The vital need for sustainable collaborations, eco-
industrial parks, biorefinery, waste valorization, and eco-
innovations is confirmed by the findings of the study to 
eliminate barriers to adopting CE in FSC. Starting from 
agriculture, postharvest, food processing, food packaging, and 
distribution to consumption, CE practices are essential to be 
implemented to overcome global food uncertainty. This study 
lays the initial steps for the emerging CE revolution by 
prioritizing the challenges to be addressed in terms of FSC. 
On top of that, most rankings obtained in this work aligned 
with the findings in [5], [21] which focused on barrier ranking 
of different FSCs and stages in the food value chain. 

V. CONCLUSION   

Global contemporary FSC contributes substantial threats 
to natural resources and the environment while leading to food 
deficits in the near future. Shifting from linear FSC to circular 
FSC is the sole proven alternative to conquer those problems. 
This study provides 17 challenging factors to adopting CE in 
FSC as an initial contribution to CE implantation. An 
extensive list of challenging factors is derived through a 
systematic review approach developed in [22]. SLR is 
employed to abstract the most crucial challenging factors to 
CE adoption from the literature that is focused on FSC. The 
literature pool was narrowed down to 40 papers from 196 
papers identified by document keyword search in the Scopus 
database. The papers were chosen to review after performing 
inclusion and exclusion criteria and quality standards. To 
approach the literature gap in the identification of challenging 
factors to adopt CE in FSC, this work scrutinized the paper 
pool to obtain an exhaustive list of challenging factors. 

 This study contributes to the literature by prioritizing the 
challenging factors by frequency analysis. It employed the rate 
of occurrences in the selected literature pool of 40 papers 
combined with a research citation metric of FWCI. The results 
identified the cost efficiency considerations as the most 
critical challenge while listing less enforcement of legislation 
and regulations and no long-term shared vision among 
stakeholders as second and third prominent challenges 
respectively. This paper can be introduced as the first work in 
the area of research to derive a comprehensive set of 
challenges to adopting CE in FSC that employed SLR. Also, 
it is the only work that considered literature importance 
ranking of challenging factors combined with FWCI.  

The prioritizations of the challenging factors in FSC would 
be beneficial for decision-makers, policymakers, and 
managers in the industry to identify the areas where urgent 
attention is required for CE adoption. This work will act as a 
guide for formulating strategies according to the relevant 
industry as the essential and fundamentals of challenging 
factors are elaborated in the study. Further, this study 
spotlights the numerous opportunities that can be gained from 
the CE transition such as potential collaboration among supply 
chains and efficient reuse, and recycling processes. Besides, 
once the most prominent barriers are addressed it is essential 
to mitigate of remaining challenges as they collectively drive 
a successful CE transition in sustainable FSCs. 
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