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Abstract 

The linear paradigm of take-make-dispose in production and consumption threatens global sustainability goals. 

Strategies for looping resources (e.g. as proposed in circular economy) have been discussed as a promising 

future, but not without a number of challenges or barriers in the transition phase. Consequently, barriers for 

realizing such strategies is a prominent topic in an increasing number of empirical studies. Following this trend, 

several of meta studies have compiled the barriers found in the literature, trying to summarize and generalize 

them; while others have cited or assumed the existence of a specific barrier and proposed a solution to overcome 

it. However, understanding of what type of barrier related to what type of circular strategy (e.g. reuse, 

remanufacture, recycle) is limited because scholars of emerging scientific areas use different concepts and 

language to frame their findings. Moreover, the fact that contextual factors may play an important role 

concerning the presence or absence of a specific barrier has been overlooked. Without a common framework 

to organize the findings, isolated knowledge does not cumulate. In this study, we developed a systematic map 

for classifying studies on barriers related to the emerging fields of circular economy, sharing economy, 

collaborative consumption and product-service systems. The purpose is to, first, classify and consolidate 

research knowledge in order to analyze the progress in these four research paradigms, and second, to provide 

a searchable database for future more rigorous systematic literature reviews. Five hundred and twenty-seven 

publications published between 2003 and January 2019 available in Scopus were reviewed and classified in a 

fine level of granularity, including whether barriers are the focus of the publication, how the barriers were 

identified by the publication (e.g. empirically, assumed, indirectly mentioned), whether the publication discuss 

or test a solution, the method used (e.g. case study, survey, interviews) and data source (primary, secondary). 

The systematic map helped to identify relevant contextual factors for one or a set of barriers in single empirical 

study, such as the circular strategy, geographical context, (i.e. country), level of analysis (e.g. business model, 

governance, product, user), and sector (e.g. accommodation, clothing, transport, electronics). Further, the map 

is an open source adaptive framework serving also as a digital database for researchers alike for extracting 

knowledge and contributing further to its development, through input and collaboration. 
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1. Introduction 

Research has intensified over the last few years in new strategies and mechanisms enabling a systemic change 

towards sustainability, defined consistently as large-scale changes in the present socio-technical and 

production- consumption systems (de Jesus and Mendonca 2018). Among few, research paradigms such as 

circular economy (CE), sharing economy (SE) or collaborative consumption (CC), and product-service systems 

(PSS), can be considered as part of the large-scale change efforts, which have gained traction across scholars 

and practitioners. Increasingly, their implementation into strategic goals and agendas of organisations, public 

institutions, and cities  

frameworks has become more relevant. This can be attributed to the spreading awareness of natural resource 

exploitation, rocketing increases in waste, and other environmental externalities of current linear production- 

consumption processes (Korhonen et al. 2018; Robert et al. 2002). Furthermore, a possible business and 

innovation opportunity is suggested as natural resources continue to diminish (EMAF 2013). However, many 

barriers prevail in the transition to these alternative forms of production and consumption. 

Hence, numerous publications have spurred the body of literature about barriers and challenges for looping 

material resources. It has also become evident that there is a complex interdisciplinary and multidisciplinary 

nature of studies underpinning these approaches. Although such cross-fertilisation on fields of science, research 

methodologies, and methods is widely embraced as fruitful, it can increasingly challenge the knowledge 

application in practice and transformation of it into actionable goals. Particularly, the circular economy and 

sharing economy paradigm are noted with criticism for being unorganised, offering little relevance for 

practitioners and policy makers (Korhonen et al. 2018). An overview of the most recent (systematic) literature 

reviews pertaining barriers towards circular economy (Camacho-Otero et al 2018; Ghisellini et al 2018, 2017; 

Govindan and Hasanagic, 2018; Kirchherr et al 2018; Liu et al 2018; Ranta et al 2018; Masi et al 2018); the 

sharing economy (Hira and Reilly 2017; Sposato et al 2017), and product-service systems (Gomez and Pasa 

2003; Pessoa and Becker 2017; Shi et al 2017) area demonstrates the complexity in delineating the literature 

due to high variation in terms of: theoretical underpinnings, analytical frameworks, nature and methodology 

of studies, research methods used, and spread across publication journals. Meanwhile, no systematic literature 

review was found in relation to barriers in the context of CC. Additionally, more challenging are the case 

studies, ranging widely across industries and layers of the economy such as micro, meso, macro (Ghisellini et 

al 2018) as well as social layers applied onto them e.g. political, regulatory, community, organisational, or 

individual among others. Hence, a lack of clear systematic overview on knowledge production, organisation, 

and mapping regarding barriers and their context, arguably stagnates the scientific progress as well as 

application of knowledge; consequently, and most importantly, perturbs the implementation of solutions and 

policies that could effectively address the barriers. A consistent overview of the published scientific literature 

would be useful to academia and relevant stakeholders to plan future endeavors thereof. 

Therefore, in an attempt to clarify the mass of studies and facilitate research progress in the aforementioned 

areas, we conducted a systematic map as part of an ongoing research project in Sweden. First, the purpose is 

to classify and consolidate research knowledge in order to analyze the progress in these four streams of 

research, and second, to provide a searchable database for future more rigorous systematic literature reviews 
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that aim to answer specific research questions or extract in-depth analysis of the fields. Our framework initially 

focuses only on one side of the four dominant paradigms, by looking specifically from a perspective of barriers, 

obstacles, or challenges identified, conceptualised, and theorised regarding the implementation of CE, SE, CC 

and PSS, with a latter goal to identify solutions and mechanisms that address barriers in another forthcoming 

paper. The systematic map is a digital database for researchers alike, to be used for extracting knowledge and 

contributing further to its development through input and collaboration; hence, it will be an open source 

adaptive framework. 

Arguably, although these four literature domains have developed onto their own path, there are commonalities 

in the approaches and they are considerably steered around core common principles. CE emphasizes 

redesigning products and processes to ensure continuous reuse of resources proposing an industrial system that 

is restorative or regenerative by intention and design almost mimicking natural ecosystem’s processes 

(Korhonen et al. 2018; Kirchherr et al. 2017).  

SE core principle inquires reusing products and increasing the utilisation rates of resources (products, goods, 

and services) through shared access to resources (Frenken and Schor 2017). SE was originally termed 

“collaborative consumption” (Botsman and Rogers 2010) and is often used interchangeably (Frenken and 

Schor 2017), however, both are included in the map as we will explain in the methodology. PSS includes 

preventing or reducing waste through avoiding unnecessary purchases, increasing or extending the usable life 

of products, and creating value through leveraging unused assets or sharing existing items (Tukker 2015; 

Baines et al. 2007). PSS can be regarded as a subset instrument of realising CE and SE, without any explicit 

guarantee for reaching the outcomes which the CE initiative aims for (Kjaer et al 2019). 

Essentially, the overarching principle of these paradigms, is to keep added value of material resources (i.e. 

consumer goods) circulating in the use phase through reuse, while reducing further natural resource 

exploitation and avoiding waste (Laurenti et al. 2016; Sinha et al. 2016). Another recurring concept across is 

the R-framework (e.g., Reuse, Repair, Remanufacture) with aims towards closing material loops. The R-

principles suggests strategies or actions towards closing or narrowing material loops. While the number of R’s 

included in the frameworks vary significantly (Kirchherr et al. 2017), they commonly highlight the need: 1) to 

use and manufacture products in a smarter way, e.g. reducing resource usage or rethinking the functionality of 

products; 

to extend the total lifespan of products and individual components, e.g. through repairs, remanufacturing or 

reusing; 3) to use materials in a restorative and responsible way, e.g. through energy recovery and material 

recycling; and 4) to shift from ownership-based to access-based consumption, e.g. through circular business 

models (C2C and B2C offerings) (Arekrans et al. 2019). Another way to look at these is, for example, from 

the perspective of the concept of ‘reuse’. With regards to consumers, four variations of reuse practice have 

been identified by Tukker (2015): 

1. Consumers buying used goods from other consumers (transfer of ownership, C2C) 

2. Consumers donating used goods to other consumers (transfer of ownership) 

3. Companies offering B2C services instead of products (temporary access to goods/pay-per-use) 

4. Consumers granting access to their private assets to other consumers (C2C) mediated by the 

internet (peer-to-peer sharing). 
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The type 3 variation is a CE strategy referring to PSS; whereas type 4 can be understood as an emergent 

phenomenon of SE. Understandably, such reductionist simplifications may be intimidating and perhaps defying 

for the immense efforts of scholars put in the fields. As such, we chose to observe so only for the purpose of a 

pragmatic classification of the literature so as to begin a systematising research agenda among the scientific 

communities involved in these areas, which we hope will spark discussion and further contribution. Below we 

describe the methodology behind the development of the systematic map with the initial results we have 

obtained from such mapping. 

 

2. Methods 

Systematic mapping studies or scoping studies are designed to give an overview of a research area through 

classification and counting contributions in relation to the categories of that classification (Petersen et al. 2015). 

It involves searching the literature in order to know what topics have been covered in the literature, and where 

the literature has been published (Petersen et al. 2008). There is a range of reasons where a systematic mapping 

is considered suitable approach, as suggested by Okoli and Schabram (2011). In this study, the method was 

chosen to analyse the progress of a specific real world phenomenon (barriers) diluted in different streams of 

research (paradigms). The methodology for the systematic mapping process in this paper is largely adapted 

from the guidance developed in the fields of environmental sciences (James et al. 2016) and social sciences 

(Clapton et al. 2009). These works were consulted and consolidated into an overall process following the steps 

shown in Figure 1. 
 

Figure 1. Mapping process. 

2.1  Aim and Objective 

The aim of the study was to identify and systematically map published research on barriers that inhibit relevant 

stakeholders (e.g. business organizations, consumers, governments) to realise circular strategies. We focused 

further on the subsets of these which we conceptualised as circular loops: recycling, remanufacture, reuse, 

access- based non-ownership (e.g. sharing and servitization). This classification framework should allow for 

understanding in a fine level of granularity the relation of barriers and the context in which a study was carried 

out.  

The research objectives (ROs) were to: 

RO1. Classify the studies according to their different context; 

RO2. Provide a searchable database for future more focused reviews; and, 

RO3. Obtain a clearer overview of the literature on barriers regarding CE, SE, CC, and PSS 

The following research questions (RQs) guided the construction of the map and the reporting of the results: 

RQ1: What are the publication trends with regards to barriers in CE, SE, CC, and PSS? 

RQ2: How are barriers framed across the paradigms and loop strategies? 
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RQ3: What research approaches, methods and sources of data have been used to identify barriers? 

RQ4: How have barriers been identified in the literature to date? 

RQ5: What is the contextual framing of barriers in relation to the level of analysis, industrial sector/product, 

and geographic spread? 

2.2 Protocol 

To ensure that all researchers involved were aligned with the mapping process, we developed a detailed 

protocol document that included an initial study coding strategy (see Table 1). In addition, we found the work 

by Okoli and Schabram (2011), Denyer and Tranfield (2009), Xiao and Watson (2017) and Fink (2005) 

particularly helpful in developing the protocol for the coding and review. The protocol established the search 

engine, search string, criteria for inclusion and exclusion of studies, and guidelines and principles for the review 

team to do the mapping. It was iterated a number of times within the team to ensure consistency in the execution 

of the mapping by allowing that each team member understood the overall procedure and agreed upon scope, 

definitions and delimitations. This protocol was consulted and discussed weekly between researchers to follow 

up as the search progressed. 

 

2.2.1  Search engine 

A number of search engines were discussed and briefly scanned by all the researchers such as Scopus, Web of 

Science, Google Scholar, and EBSCO. The search engine chosen for the mapping was limited to Scopus since 

it contained more indexed articles than the rest in the areas concerning this review. According to Randhawa et 

al. (2016) and Fahimnia et al (2015), Scopus is the largest database in the fields of science, technology, 

medicine, social sciences, arts and humanities. Further, it indexes about 70 percent more sources than the Web 

of Science (Brzezinski, 2015) including comprehensive coverage of latest literature (Harzing and Alakangas, 

2016). 

 

2.2.2  Search string 

While developing the protocol, a number of different search strings were tested. First, an understanding of the 

keyword ‘barrier’ was established where synonymous keywords were also discussed in relation to this e.g. 

hinder, obstacle, inhibitor, hurdle, challenge. These were all included in the search strings. Second, the 

researchers jointly discussed different streams of literature and simultaneously scanned the results of different 

search strings in the database regarding the domain fields: circular economy, sharing economy, product-service 

system, collaborative consumption. The publication overlaps of search strings including different combinations 

of keywords were explored. Specifically, keywords such as collaborative consumption, sharing economy, 

sustainable, sustainability, product service systems (or PSS), circular economy, and servitization combined with 

an additional filter of words related to ‘barrier’ were the focus of the initial scanning.  

 

This experimentation led to some insights on how the different keywords were interrelated, as well as words to 

avoid. For example, ‘sustainable product-service- systems’ was initially considered, but was regarded as a 

significantly small subset of a much larger stream of literature which might be relevant. Furthermore, the 

abbreviation ‘PSS’ is not limited to Product-Service-Systems, but a number of other uses which creates false 



Proceedings of the 19th European Roundtable for Sustainable Consumption and Production (ERSCP 2019) 
Institute for Sustainability Science and Technology, Universitat Politècnica de Catalunya, Barcelona, 15-18 October 2019 

 

ISBN: 978-84-09-16892-7  456 

positives. The final search string resulted in: 

( TITLE-ABS-KEY ( "circular economy" OR ( "product-service system" ) OR "sharing economy" OR 

"collaborative consumption" ) AND TITLE-ABS-KEY ( barrier OR hinder OR obstacle OR inhibitor OR 

limitation OR hurdle ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) 

 

 

2.2.3 Practical screening 

Fink (2014, pp. 55-56) lists several criteria upon which studies can be reasonably excluded from 

consideration for practical purposes of limiting the scope of the study. Publications were assigned as 

‘excluded’ from the full abstract mapping when: 

1. their main topic was not about circular economy, product-service system, sharing economy, or 

collaborative consumption (false positive); 

2. they were not about barriers (false positive); 

3. they were systematic review articles; or 

4. no abstract was available. 

A detailed protocol with the exclusion and inclusion criteria is shown in Appendix 1 at the end of the paper. 

 

2.3 Search and calibration 

The search was executed in Scopus and exported on January 23th, 2019, which resulted in 527 publications. 

The search was limited to abstract, title and keywords. Bibliographic information, including abstracts, of the 

resulting publications were imported into a shared online spreadsheet. Each publication was designated an 

identification number. All four members of the mapping team could access and edit the same sheet 

simultaneously. 

In order to calibrate and align the understanding of abstract review process between the members of the review 

team, ten papers were distributed to each member for individual reading and coding of abstracts. The 

researchers then compared and discussed their coding and suggestion for inclusion or exclusion. This way, a 

notable difference in interpretations of important concepts was mitigated. As the researcher’s suggestion for 

inclusion or exclusion varied within the team, it was agreed that all papers should undergo the same coding of 

abstracts (a systematic literature mapping) and that a filtering of the mapping result would be selected for a 

systematic literature review (SLR) to be continued in another forthcoming paper. The rationale behind this 

decision was that it would (1) allow for a more informed decision based on the accumulated learning from the 

mapping process, and (2) result in a more objective selection, as the decision for inclusion/exclusion per paper 

would be based on the coded criteria and not subjectively. 

To ensure consistency in the coding, the team shared a working log, writing the progress, modifications in the 

working sheet, codes added, important points to be discussed or check by another member. A free-text field 

was used for leaving notes to explain the thought process. If consensus was not reached, it was brought up for 

discussion to the rest of the team. Furthermore, as the mapping was under progress, it was noted that the quality  

 

of the abstracts varied significantly. To make note of this inconsistency a five-point ‘Coding confidence scale’ 

was introduced, where the researchers’ could rate how easily and objectively the requested information could 
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be extracted (1-very low confidence; 5-very high confidence). This measure was added to enhance the rigor of 

the review. The team had also follow up meetings every second week during the coding phase to monitor 

progress. 

 

2.3  Screening and coding 

We developed a template, shown in Table 1 to code study metadata, outcomes, and contextual information 

based on the study objective. Each coding category was represented by a column in the shared working sheet. 

Some of the categories were predefined and some were grounded with an organic approach as they could not 

be specified a priori e.g. country. 
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*organic, grounded 

Primary Secondary 

Primary and secondary  

 
2.4 Synthesis 

The title, abstract and authors’ keywords of the 527 publications were read and coded accordingly to the study 

coding strategy created. It took approximately two months to complete coding for all publications. Given the 

broad scope of the systematic map, individual articles were not appraised for quality at this stage (i.e detailed 

assessment of research design and study characteristics). Instead, appraisal was limited to assessing the overall 

confidence of the codes attributed to each publication, that is, the extent to which we were confident that the codes 

reflect the information contained in the full text. We used the statistical programming language R to analyse the 

data. The map was connected to RStudio using the package ‘googlesheets’. The coded data were sorted and 

compiled into an interrogable database using the packages ‘dplyr’ and ‘tidyr’. Visualisation of descriptive 

statistics was done using the package ‘ggplot2’ (Wickham 2009). 

 

3. Results 

3.1 Studies screening 

One hundred forty (140) studies of the total 527 publications were excluded for not meeting the inclusion criteria 

such as topic was not related, out of focus, or barriers were not included. These were identified as false positives 

hence were excluded from further review. Worth noting is that among these publications there were a considerable 

number of studies that resulted as false positives due to the term ‘limitation’ being commonly used in abstracts 

and many journals use the term ‘limitation’ although not relating to the objective of this study. Further, seven 

papers were excluded because their abstract was not available and nine entries were identified as special issue 

reports. Thus, a total of 380 publications were coded and formed the map. The systematic map database is 

presented in a Google Drive spreadsheet and organised into all the developed categories where insights can be 

extracted. 

 

3.2 Article publication trends 

Over the last decade, there has been a steady rise in the number of articles published on barriers regarding circular 

economy, the sharing economy, collaborative consumption and product-service systems. Figure 2 shows the 

distribution of articles over time. A steep growth in the number of published articles can be seen between 2015-

2019, with a total of 114 articles published in 2018. Numbers look different for 2019 given this was the time the 

mapping was being conducted, including publications only until January 23, 2019. Article publications in peer-

reviewed journals are shown to be predominant and conference papers follow. A number of reviews can be noted 

as well in 2018, which show that the stream of research in CE, SE, CE, and PSS may be reaching more maturity 

stages where scholars synthesize work. 
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Figure 2. 

 

Figure 3 below presents the spread of article publications in different sources. Notably, the Journal of Cleaner 

Production (n=44) has attracted major publications from the included publications. The following journals such 

as Sustainability (Switzerland) (n=18), Resources, Conservation, and Recycling (n=17) as well as Journal of 

Industrial Ecology (n=12). Meanwhile, for conferences, two channels seem to be of utmost relevance for 

publications, Procedia CIRP (n=28) and Proceedings of the International Engineering in Design (ICED) (n=7). 

The rest of publication channels contained less than five articles published hence are not shown in the figure. The 

distribution of publications is spread across a wide variety of channels demonstrating the variability of the research 

topics and areas of application in CE,SE, CC, or PSS. 
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Figure 3. 

 

Most popular channels for circular economy publications are Journal of Cleaner Production, Sustainability 

(Switzerland), and Resources, Conservation, and Recycling. For sharing economy, are Journal of Cleaner 

Production, Sustainability (Switzerland), and notably International Journal of Contemporary Hospitality 

Management. This can possibly be attributed to the popularity growth of shared accommodation platforms in 

tourism e.g. Airbnb. For product-service systems, majority of publications come from Procedia CIRP and Journal 

of Cleaner Production, while others scoring high are International Journal of Operations and Production 

Management, IFIP Advances in Information and Communication Technology, Journal of Manufacturing 

Technology Management and Proceedings of the International Engineering in Design (ICED). Studies on barriers 

from all the four domains seem to be most represented in engineering and technology science, and little in social 

studies such as consumer behavior, or cultural studies. 

 

3.3 Dominant paradigms and loop strategies 

As the mapping was in progress, six publications were classified as industrial symbiosis (IS), five classified as 

industrial ecology (IE); three classified as eco-industrial park (EIP), and one as performance economy (PE). These 

were then reviewed by the whole team and finally categorised as circular economy, given that they met the criteria 

of this category based on mutual agreement among the researchers. In Figure 4 below, we can distinguish the 

resulting dominant paradigm among the literature selected for abstract mapping of which 178 were classified as 

circular economy (CE). In the final mapping, CE dominates with a total of 193 (50.8%) publications followed by 

product-service systems (PSS) with 107 (28.2%). Third is the sharing economy (SE) with 65 (17.1%) publications, 

and last is collaborative consumption (CC) with 15 (3.9%) publications. These results may be attributed to that 
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circular economy is a much broader strategy containing a wider complex application e.g. recycling, or 

remanufacturing, whereas product-service systems and sharing economy for example, are much more straight 

forward strategies. The other interpretation can be attributed that there are more challenges or barriers connected 

to the circular economy or that research in product service systems and sharing economy may have reached a 

more mature stage of implementation. 
 

Figure 4. 
 

Through this classification we distinguished between which paradigm is dominant in publications. Going further, 

it was possible to specify the spread of different loop strategies associated with each paradigm, shown in Figure 

5 briefly and specified further in the Figure 4 below. For example, ‘recycling’ as a loop strategy is observed in 

23.2% of the articles selected. Whereas, approaches such as remanufacturing, reusing (e.g. products, components, 

or materials) were observed less. Only 4.5% of papers contained remanufacturing and only 1.8% contained 

reusing as core strategies. These were associated in majority with the circular economy paradigm and product- 

service systems. However, a number of papers, although containing recycling, were not directly mentioning anyof 

the four paradigms, which could imply that if literature reviews are limited to the search based only on the larger 

paradigm concepts, then there can be underlying literature not being captured. 22.9% of papers addressed B2C 

access, the majority of which resides under the umbrella of product-service systems paradigm, and 10.5% 

concerned C2C access majority of which is listed under the sharing economy paradigm. Interestingly, only 1.8% 

of papers had B2B as main strategy and this was primarily in product-service systems. 

Publications that addressed, for example, a B2C access strategy and were related to manufacturing, were classified 

as “more than one type of strategy”. 16.6% of articles included for mapping contained more than one strategy and 

predominantly this was observed in papers under the circular economy paradigm or the sharing economy 

paradigm. Interestingly, 18.7% of papers were not clear in the type of strategy they addressed and this was 

prevalent among all the paradigms noted. One explanation is that the papers addressed generally the paradigms 

as a whole and not any particular subset or these were not specified in the abstracts. However, the lack of 

specification in cases where it could, may create further complexity in reaching literature conclusions. For 

example, a B2B remanufacturing approach can have a completely different supply chain compared to a B2C 
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reusing approach. 

 
Figure 5. 

 
3.4 Methods used by the studies 

The research approach and type of studies in all abstracts screened is diverse and mixed methodologies seem to 

be widespread across the literature on all the four paradigms. Figure 6 shows that a qualitative research approach 

is the dominant one comprising 40.5% of studies, among which the majority of papers are empirical studies, 

followed by literature reviews. Only 12.9% of studies employ a quantitative research approach and these are 

predominantly empirical studies, whereas 10.8% of studies use a mixed-method approach also with a majority of 

articles being empirical studies. Interestingly, quantitative studies are considerably low among product-service 

systems favoring a more mixed method approach. However, in 23.9% of abstracts, the research approach was not 

clear or not directly implied hence we classified them through our own inference of type of study in which we 

distinguished between conceptual, empirical, literature reviews, reviews or not clear at all. Even so, inferring the 

methodological approach from the abstract was evidently unclear hence considerably affecting the mapping 

process and consequently the analysis. 
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Figure 6. 

 

Similarly, in terms of research methods used, Figure 7 shows 29.7% of abstracts lacked indicating the type of 

method used, hence were classified as not clear. This can create challenges for systematic mapping since lack of 

specification can jeopardise the selection process for further evaluation and analysis towards systematic literature 

reviews. On the other hand, in 14.2% of the abstracts, the research method employed is case study. In 11.1% of 

the abstracts, more than one method was used to conduct the study. Following are the literature reviews (8.9%), 

interviews (7.4%), surveys (7.1%) and other methods present among the literature (see further Figure 7). The 

results show that the majority of studies are case based, which can indicate that generalization of findings need 

to be taken with caution. In addition, this demonstrates the need for clear communication of the study approach, 

methodology, and methods in the abstracts relating to CE, SE, CC and PSS in order to enable better analysis of 

studies and their implications. 
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Figure 7. 

3.5  Barriers identification 

During the mapping process, the objective was to distinguish how are barriers understood and identified in 

literature, hence we classified between barriers being the core focus of publications and not directly the focus. 

As seen in Figure 8 below, 120 (31.6%) publications identified barriers empirically through case studies, or other 

qualitative and quantitative research methods. 89 (23.4%) publications however, identified barriers through 

assumptions, by generalising knowledge or based on predefined problems by other scholars. For example, many 

abstracts discussed the barrier of user acceptance towards a circular strategy and assumed that this is a true barrier 

while building the entire research design around this assumption which very few papers attempt to test through 

empirics or other approaches. In 66 (17.4%) publications, barriers were identified through literature reviews and 

this was either done through systematic literature reviews or background studies. In the majority of the 

publications, barriers were the main focus in relation to CE, PSS, SE or CC, however, regardless that the keyword 

search was specified to include only publications related to barriers, hinders, challenges alike, 84 (22.1%) 

abstracts did mention barriers but were not directly studying the barrier(s). After the mapping was complete, 

another 21 (5.5%) of publications were identified as not addressing any barrier perse although they contained 

the keywords. Similar pattern distribution can be observed also when we break down further the data and show 

all the subset strategies categorised within CE, SE, CC, and PSS. 
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Figure 8. 

 
3.6 Barriers context 

In terms of context, we distinguished between levels of analysis, industrial sector/products, and geographical 

context in which the study took place. Figure 9 below shows that 24.2% of the abstracts discussed barriers in 

relation to more than one level of analysis or were difficult to classify into a category hence were classified as 

containing more than one analytical perspective. 15.5% of abstracts addressed barriers in relation to the business 

models. 13.2% of them addressed barriers in relation to the user or individual context such as consumer behavior, 

adoption, acceptance, or experiences with regards to CE, SE, PSS or CC regardless of what strategy the papers 

were addressing. 9.5% of abstracts were related to governance or policy together with another 9.5% relating to 

products, technologies, or design of these. The rest of abstracts addressed barriers in relation to the material flows 

(7.6%), organisational (6.6%), and value networks (5.5%), which were expected to be much higher initially given 

the complexity of organising for circular or sharing systems. However, these are possibly also assumed under 

the business model perspective since value networks, organisation, and material flows can be considered as part 

of the business models as well. 
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Figure 9. 

 

Coding was also performed with regards to sectors, industry or product and this was a category that was organic 

as the reading proceeded due to the diverse nature of studies. The results show that circular economy, the sharing 

economy, and product-service systems are applied widespread in different sectors and industries. 18.4% of the 

abstracts are situated in or relate to the manufacturing and heavy industry; 7.4% in energy and infrastructure 

systems, followed by transport and mobility and others as shown in Figure 10 below. Even when coding for a 

specific industry such as mobility for example, studies differed between types of mobilities e.g. car sharing, 

bicycle sharing, public transport etc. 10.5% of the studies were situated or related to more than one type of sector, 

industry, or product. However, 28.9% of the articles were categorised as unclear, whereby the abstracts either 

did not mention the type of sector, industry, or product, or such specification was not possible due to the nature 

of the study. In most cases, the studies did not specify and we categorised them based on the interpretations of 

the content of the abstracts. This percentage is however high and may imply that studies although highly case 

based (as shown above) lack specification of the study approach making it challenging to explore barriers in 

industry- specific aspects or product-specific context. Another 10.5% of the abstracts were also categorised as 

‘more than one type’ meaning they were cross-industry studies, combined sectors, or multiple products. 
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Figure 10. 

 

In Figure 11 below, the spread of geographic context of studies is shown. 234 (61.1%) papers were classified as 

unspecified due to lack of data on the abstract inferring the geospatial setting of the study. The rest of papers 

which specified, 28 (7.4%) were conducted in China or contained data from China, 21 (5.5%) combined data 

from more than one country, with the remaining others who ranked less than 10 papers per country. Worth noting 

is that studies on PSS and CC rarely specify the geographic context. The interpretation however can be 

misleading if we rely only on the data from the abstracts, hence, these will be further verified with the full text 

reading. 
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Figure 11. 

4. Discussion 

Numerous publications have spurred the body of literature about barriers and challenges for realising strategies 

such as CE, SE, CC, and PSS. In this paper, therefore, a systematic mapping was developed based on a 

classification system with the purpose to organise and consolidate research knowledge in order to analyze the 

progress in literature regarding barriers towards implementing CE, SE, CC and PSS. The study has compiled the 

largest synthesis of research articles documenting barriers to realising circular loops to date and is the first of its 

kind. It presents the collection classified in a fine level of granularity and in the format of a searchable database, 

taking a step ahead from previous systematic review efforts. The collection offers several general insights on the 

state-of-the-research concerning barriers where a few patterns are evident. 

First, it shows the emergence of the paradigms circular economy and sharing economy in the context of realising 

circular strategies particularly in the last two years. Second, although the majority of publications were published 

in one journal (the Journal of Cleaner Production), there is a large spread across diverse publication channels 

and sources (journals and conferences). Though, the studies on barriers regarding the four paradigms are mostly 

represented in engineering and technology science journals and conferences, with less presence in social science 

such as consumer behavior or cultural studies among others. One explanation can be that the fields are just 

starting to enter the social realms in terms of applications reaching markets, or strategies being implemented in 

society. It should be taken with caution, since the channels where these studies are published contain also 

interdisciplinary studies which mesh technology and engineering with social behavior, organisational, or 

governance studies. 
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In terms of the specific loop strategies, we found that barriers related to the circular economy paradigm dominate 

the publications among which particularly high is realising “recycling” as a circular loop; much higher than 

remanufacturing or reuse. This can be due to the recycling being a more established process in the industry, 

where more attention has been given. Further, it can also signal that other circular strategies are only now 

emerging, hence, fewer studies have been published with regards to barriers in their implementation. 

However, a large proportion of studies addressed more than one circular loop especially in relation to CE and 

SE. The challenge in distinguishing studies in terms of the particular circular loop they address is evident when 

reviewing abstracts, hence inferring conclusions is rather difficult even when categories have been developed to 

classify them. This can lead to misinterpretations of conclusions if they are based only on the systematic mapping 

and reviewing of abstract, therefore further analysis is suggested. On the other hand, from the classification, we 

noted that barriers are predominantly addressed from a B2C point of view within the context of PSS strategies, 

or C2C access within the context of SE. Whereas interestingly, a very small fraction of papers discuss barriers 

in relation to B2B which is a surprise as we assumed this perspective would be addressed more, given that in 

theory, most circular strategies are linked with supply chains of materials, goods, and services; hence, we would 

assume barriers to be more evident in B2B contexts as well. On the other hand, this can also be interpreted that 

there is a potential research gap and opportunity to address further the inter-organisational challenges in relation 

to implementing CE, SE, and PSS. 

Third, we also found a large variety of research methods being used and a dominance of qualitative research. 

The majority of studies that address barriers towards CE, SE, CC and PSS are qualitative case studies and 

interviews, which indicates that the field is still emerging and expanding. While at the same time, the analysis 

suggests that generalisation of findings need to be taken with caution particularly when studies are contextual. 

Moreover, a large percentage of abstracts was found difficult to classify with no clear research approach or not 

directly implied hence, we suggest the need for clear communication of the study approaches in scholarly work 

in order to improve quality assessment as well as enable better analysis when performing systematic reviews. 

Furthermore, the findings suggest that the majority of the publications have identified barriers empirically 

through both qualitative and quantitative research approaches; though, a considerable proportion of the abstracts 

reviewed identify barriers through assuming that they exist, relating to known or predefined barriers by other 

scholars. These patterns could be observed even when we broke down further the categorised data and showed 

all the subset strategies within CE, SE, CC, and PSS. We particularly paid attention to the framing of research 

objectives and aims among the abstracts, wherein it became evident that further research on study validation, 

results verification and reproduction may be necessary as the fields progress. 

When it comes to barriers context, almost all studies have addressed barriers in a mixed-fashion treating multiple 

levels of analysis, followed by papers focused more on business models, then user or individual context, 

governance and policy, and lastly, products and technologies or design. Interestingly, a small fraction of abstracts 

addressed barriers in relation to the material flows organizational, and value networks, which were expected to 

be much higher initially given the complexity of organising for circular or sharing systems. We are not sure 

whether these findings imply a hierarchy of barriers or if the research interest is largely connected towards 

businesses, hence further review of the full papers is necessary. A comprehensive systematic literature review 

derived from 
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this mapping is in progress in a forthcoming paper. Nevertheless, the trend is clear that there is a highly 

interdisciplinary and cross-fertilisation of strategies, cases, methodologies, and empirics, whereas the industrial 

context is widespread across different sectors and industries in which studies take place. As discussed, the 

majority of the studies reviewed are case studies but clearly many lack specification of the study context, 

especially in terms of the industrial sector or geographical context, which makes it challenging to explore barriers 

in industry- specific aspects, business-specific context, or product-specific context among others. 

Lastly, through these findings, we have identified salient gaps on how the context, sector, loop strategy and 

research method is reported in the abstract of publications. Our results are aligned with those of Tura et al. (2019) 

and Kirchherr et al. (2018) in showing that the studies on barriers have varied implications depending on 

contextual factors of the study in question. We suggest future scholarly work to delineate the context of studies 

especially when different contextual factors may come to perspective hence affecting the application of circular 

strategies. Future studies should make it explicit these and the other constructs developed in this research. This 

seems even more important when extracting solutions or propositions in papers, and a deepened study of barriers 

and solutions in contexts is needed. 

Our classification framework allows for accumulation of knowledge which is particularly important to the 

consistency and maturity of the field. A clear typology and discrete typology is also relevant to policy-making 

and interventions. Finally, this systematic map should enable other researchers to rapidly locate and assess the 

state-of-the-research on barriers. It allows for the development of more focused systematic reviews (for instance 

for a specific paradigm, loop or sector). Our map provided a single snapshot of the existing research, but could 

become dynamic with periodic updating every 3–5 years. 

 

Evidently, there are limitations with regards to such systematic mapping framework two of which were 

particularly critical. First, is developing solid categories for classifying the studies. A challenge among the 

research team was to have a common understanding of delineating for instance the industrial sectors and their 

boundaries given the diversity of studies. And second, is differentiating between the perspectives and lenses of 

the analysis in various studies even when a framework has been developed apriori. This because if a certain 

framework is developed apriori, it can jeopardise and exclude some studies based on its criteria; or, when organic 

categorisation is enabled, then numerous subcategories emerge creating challenges in clustering and generalising 

the results. 

 

5. Conclusions 

To date publications on barriers to realise circular strategies have neglected the importance of specifying the 

context in which the barriers reported were identifying. Hence, preceding studies have had weak basis to build 

further knowledge on past publications because the prominence of a specific barrier is directly affected by its 

context. Without a classification system for barriers and their context, isolated knowledge cannot cumulate. This 

paper aimed to address this gap by reviewing 527 on the topic and classifying them according to the specificities 

of their context. Studies were classified accordingly to their research paradigm (circular economy, the sharing 

economy, collaborative consumption and product-service systems), circular strategy (recycling, 

remanufacturing, component/product reuse, and utility-based non-ownership B2B/B2C/C2C access), country, 

sector/industry/product, and research approach and method. This system of typology can be used not only in 
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future empirical investigation on barriers but also in more in-depth systematic literature reviews. Our analysis 

initially focused only on one side of the four dominant paradigms, by looking specifically from a perspective of 

barriers, obstacles, or challenges identified, conceptualised, and theorised regarding the implementation of CE, 

SE, CC and PSS, with a latter goal to identify solutions and mechanisms that address barriers. 

 

Hence, further studies could contribute greatly by observing further which barriers, in which research paradigm, 

to which strategy, by which method they interact with various contexts such as geographic, industrial, socio- 

economic, and cultural contexts among others. We propose future research that focuses on further understanding 

of the interactions between barriers and the extent of complexity in addressing them through research, practice, 

and policy. This solid and consistent understanding of barriers can accelerate the development and 

implementation of mechanisms for overcoming them in the pursuit of circular production and consumption 

systems and sustainability. 

 
Appendix 1: Practical screening protocol for abstracts review 
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