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05508-010, Brazil 
b Polytechnic School Universidade de São Paulo (USP) – Brazil, Av. Prof. Luciano Gualberto, 380 - Butantã, São Paulo, SP, 05508-010, Brazil 
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A B S T R A C T   

To fully contribute to sustainable development, circular economy has to devote more attention to social inclu-
sion. This paper thoroughly analyzed the literature, answering the research question: how is circular economy 
embracing social inclusion? The research design applied quantitative and qualitative strategies. Bibliometric 
quantitative analysis with the aid of VosViewer, the RStudio software, and Bibliometrix Package were employed. 
An inductive content analysis was undertaken to analyze the themes of circular economy and social inclusion, 
applying NVivo software. The results brought out six clusters: (i) reverse logistics and recycling, (ii) circular 
economy and innovation, (iii) social innovation, (iv) sustainable supply chains, (v) bioeconomy, and (vi) closed- 
loop supply chain. Our findings showed that the circular strategies of reuse and reduce were the focus of the 
surveyed literature, while consumers and communities were the key stakeholders addressed. Recycling was 
directly linked to waste management and the inclusion of waste pickers in developing countries. As future 
research themes, it highlighted more theoretical and empirical research about community and consumer 
engagement in circular practices, besides the importance of entrepreneurship and social innovation to intensify 
circular practices embracing social inclusion.   

1. Introduction 

The promotion of circular economy strategies is a very important 
tool to promote sustainable development (Schröder et al., 2020). Most of 
the literature has focused on the production process and strategies to 
close loops in supply chains, such as remanufacturing, reuse, and recy-
cling (Velenturf and Purnell, 2021; Mahmoum Gonbadi et al., 2021). 
The literature also highlights the transition from linear to circular sys-
tems in the creation of new job positions. According to the International 
Labour Organization (ILO), there will be a growth of 6 million jobs 
globally by 2030, mainly in waste management, recycling, services, 
repair, and business models based on renting. However, the literature is 
scarce in addressing circular economy practices from the perspective of 
social inclusion (Kirchherr et al., 2017; Geissdoerfer et al., 2017; Ngan 
et al., 2019; Hopkinson et al., 2018; Jabbour et al., 2019). Social in-
clusion is known as a process to improve the participation of people in 
disadvantage because of their income, age, gender, ethnicity, race, or 

disability (UN DESA – United Nations Department of Social Affairs, 
2016). 

The implementation of circular economy practices requires a huge 
change in societal values and behaviors (Chizaryfard et al., 2021; 
Kirchherr and Urban, 2018). Moreover, because of its radical reshaping 
of production and consumption systems, the transition to a circular 
system is likely have a tectonic impact on the social dimension of sus-
tainable development (Vazquez-Brust et al., 2020). However, several 
authors (Sauve et al., 2015; Murray et al., 2017; Sehnem et al., 2020; 
Kirchherr, 2021; Belmonte-Ureña et al., 2021) have cautioned that as-
pects regarding the social dimension of sustainable development in CE 
are still notably under-developed, under-conceptualized and 
under-researched. More specifically, CE aims are very narrow and 
generic in terms of the social dimension of sustainable development, 
especially in terms of social inclusion (Vazquez-Brust et al., 2020; 
Belmonte-Ureña et al., 2021). 

This is worrying and needs to be urgently addressed because as long 
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as CE does not embrace the missing social dimension of social inclusion, 
it cannot fully contribute to sustainable development. Moreover, it is 
argued that failure to have a deep understanding of social inclusion in 
CE could threaten the scalability of CE practice. To support our argu-
ment, it refers to literature analyzing the progression of CE from idea to 
practice Blomsma et al. (2022), Blomsma and Brennan (2017). This 
literature uses a process theory about the stages of constructing inno-
vation to warn that the current phase of excitement about CE will 
inevitably be followed by a phase of validity challenge and intense 
scrutiny of the real life impacts of CE practices. At such a point, negative 
social impacts and even the lack of clear social benefits could lead to 
social resistance, followed by withdrawal of political and business sup-
port to the implementation of CE policies and practices, and even the 
collapse of the construct as a viable alternative for development. Yet, 
there are still many unknows relating to social inclusion in CE that need 
to be investigated to prevent undesired social impacts potentially lead-
ing to construct collapse. 

Therefore, circular economy needs to engage with a social inclusion 
agenda as a matter of priority. When designing and implementing green 
innovation and policies on economic development, past experiences 
taught us that forgetting social aspects is detrimental to achieving sus-
tainable development (Sarkis et al., 2010). 

To address this need, recent studies have proposed frameworks to 
implement circular economy strategies considering the human side 
(Jabbour et al., 2019; Schröder et al., 2020; Kirchherr, 2021). Jabbour 
et al. (2019) proposed a framework combining circular economy and 
human resource management. The framework focused more on the firm 
level. The authors pointed out that circular economy business models 
need to be supported by human resource practices to achieve sustainable 
development. Kirchherr (2021) proposed circular justice as a framework 
to analyze the integration of groups, such as communities in circular 
processes based on transparency and participation in decisions. 

Fairness was also discussed in the study about buyer-supplier re-
lations by Hornibrook et al. (2009). These authors adopted the concept 
of organizational justice to analyze inter-organizational relationships. 
Themes such as trust, reputation, and collaboration were essential to 
analyze the relationships from the perspective of fairness (Fearne et al., 
2012). The main research also concerned the workplace, focusing on 
employees, and the concept of fairness in the relations between orga-
nizations and suppliers in the supply chain. It also included concepts 
such as trust, and commitment; to analyze relations and how they evolve 
among organizations. The author’s main concern was the impact of 
fairness on firm performance (Matopoulos et al., 2019). 

Previous literature also proposed distinct strategies to promote social 
inclusion, such as the design of products and services for people at the 
bottom of the pyramid, to incorporate people in disadvantage as sup-
pliers or distributors (Tang, 2018; Diener and Tillman, 2016). A litera-
ture review on the social aspects of a circular economy was also 
conducted; the results were analyzed according to thematic areas pro-
posed by the Global Reporting Initiative (they are human rights, product 
responsibility, society, and labor practices and decent work) (Padil-
la-Rivera et al., 2020). The results mainly focused on methodologies and 
frameworks related to the issue. Luthin et al. (2023) conducted a liter-
ature review about circular economy and its social impacts, taking the 
concept as a whole, and not its specific strategies. The authors consid-
ered the Guidelines proposed by UNEP Methodological Sheets for Sub-
categories in Social Life Cycle Assessment (S-LCA). The Guidelines were 
elaborated based on stakeholders and their social impact on them. The 
six stakeholders defined were worker, local community (local commu-
nities), value chain actors (suppliers), consumers, society, and children. 
The subcategories detailed in Table 1were proposed for each 
stakeholder. 

Nevertheless, from the perspective of a circular economy, Preston 
et al. (2019) proposed to analyze the value chain detailing the elements 
to promote the transition from linear to circular systems and the groups 
involved. For the authors, the transition required creating, slowing, and 

narrowing loops in the value chain. Creating loops refers to circular 
economy actions to extend the product life cycle, whereas slowing loops 
involve changes in the process in terms of design and manufacturing. 
Finally, narrowing flows is related to the adoption of new business 
models, such as sharing and products as a service, to find efficient ways 
to use the product. In terms of groups involved, Schröder (2020) and 
Schroeder et al. (2020) pointed out that the transition to a circular 
system needs the engagement of priority stakeholders such as employees 
(workers), communities, suppliers, and consumers. The author high-
lighted the importance of engaging communities in the extraction of 
inputs, training workers for the development of new skills, improving 
working conditions, and the importance of understanding and priori-
tizing consumer needs. 

To sum up, the literature exploring CE and social impacts is still in its 
early stages, but it is unfolding and there is a need for desk research to 
review and map the state of the art in terms of how social inclusion is 
being addressed by research in the social dimension of CE. To address 
the gap, a systematic literature review was conducted on the circular 
economy and social inclusion based on the Web of Science and Scopus 
databases. The research question was: How is circular economy 
embracing social inclusion? 

This paper is different from the existing literature in the following 
ways. Firstly, the literature review was based on the Web of Science 
(WoS) and Scopus databases. The WoS database was the first to index 
academic journals calculating their impact factor (Carvalho et al., 
2013). The Scopus database has become relevant considering the 
increasing number of publications. It is the largest database of 
peer-reviewed journals (Morioka and de Carvalho, 2016). Secondly, an 
inductive content analysis was conducted to analyze the themes of cir-
cular economy and social inclusion (Elo and Kyngäs, 2008; Hsieh and 
Shannon, 2005) considering that there is little literature dealing with the 
combination of both topics. 

First-order codes were elaborated based on evidence from a sample 
of articles. As far as is known to date, there is a lack of studies on circular 
economy strategies considering social inclusion and priority stake-
holders. Consequently, the research gap was critically identified in the 
current literature to deliver research directions for future studies. 

The paper was structured into five sections. Section 2 presents the 

Table 1 
Categories and subcategories of analysis in S-LCA Guide.  

Main categories Subcategories 

Workers promotion of employee wellness and equity, increased 
quality of life (employee), improved working 
conditions, job declines, training and education, forced 
re-education, health and safety issues 

Communities (or Local 
Community) 

job creation, job declines, setting the disappearance of 
low-level jobs, training and education, lower quality of 
life, higher health costs, health and safety issues, 
material supply guarantee, strengthening of the 
community, increased social wellbeing, social isolation, 
value-added creation and distribution, infrastructure 
and resource availability, political participation, lack of 
social acceptance 

Suppliers +Value Chain 
Actor 

elimination of socio-political supply risk, supply 
chain risk, material supply guarantee, market 
monopoly, increased competitiveness 

Consumers reduced costs of ownership, lower prices of goods, 
increased consumption, misuse of personal data, 
improved customer relationships, lack of transparency, 
lack of social acceptance 

Society social benefits, higher health costs, material supply 
guarantee, resource competition, resource imbalance, 
shifting problems, gender inequality, unequal 
distribution of opportunities, social equality, social 
inequality, social conflicts, increase in innovation, lack 
of transparency, lack of social acceptance 

Children training and education, health and safety issues 

Source: elaborated by authors based on Luthin et al. (2023). 
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materials and methods. This section was detailed in terms of sample 
procedure, data processing, and data analysis. Section 3 brings the 
quantitative analysis, followed by content analysis conducted through 
codes elaborated from NVivo software. The results and discussion are 
detailed in Section 4, and the conclusions follow in Section 5. 

2. Material and methods 

The review model adopted here combined quantitative and quali-
tative strategies in two phases: bibliometric analysis and content anal-
ysis (Carvalho et al., 2013; Homrich et al., 2018). Bibliometric methods 
have a quantitative approach to describing, evaluating, and identifying 
published research. They are also useful in a systematic review as they 
facilitate the mapping of a research field without subjective bias (Zupic 
and Čater, 2015). 

The Web of Science (WoS) and Elsevier Scopus scientific databases 
were employed for data collection. These databases were chosen 
because they have a large volume of peer-reviewed articles within the 
field of Circular Economy (CE) and also provided detailed information 
on the publications used in the bibliometric analysis (Homrich et al., 
2018). The bibliometric analysis followed the three steps defined by 
Tranfield et al. (2003), namely (1) planning the review; (2) conducting a 
review; (3) reporting and dissemination. 

2.1. Stage 1 – planning the review 

In this stage, the need for a review and a research question was 
identified and elaborated upon, and the review protocol was developed. 

2.2. Stage 2 – conducting a review 

The data for this research were collected from the Web of Science (htt 
ps://www.webofknowledge.com/) and Scopus databases (http://sc 
opus.com/). The collection of data took place on January 27, 2022. 
The search string used was: ("circular economy" OR "closed loop" OR 
"reverse logistic*") AND (social*) AND (inclus* OR exclus*). 

In the Web of Science (WoS) database, the search was applied to 
Topic and this action resulted in 104 documents, to which the filter 
document type was applied to select only articles, review articles, and 
early access. The filter applied returned 97 documents published be-
tween 2008 and 2021 and the information from this collection con-
taining the complete record and cited references was exported in BibTeX 
format (savedrecs.bib). 

In the Scopus database, the search was applied to Title, Abstract and 
Keywords and initially resulted in 141 documents. Next, two filters were 
applied: (1) document type, to select only documents classified as arti-
cles and review articles; and (2) year of publication, to select documents 
published until 2021. This reduced the results to 103 documents and the 
document data were exported in BibTeX format (scopus.bib). 

After exporting the data from the WoS (savedrecs.bib) and Scopus 
(scopus.bib) databases with the necessary information to perform the 
bibliometrics, the Rstudio software and the Bibliometrix Package were 
used to “merge” the information into a single file (WoS 97 documents +
Scopus 103 documents = 200 documents). 

After consolidating the information, 72 duplicated documents were 
excluded, and also one document written in German, resulting in a 
sample of 127 documents (200 documents - 73 documents). Then, the 
authors read the titles, abstracts, and keywords of the 127 documents 
and, after this analysis, 9 documents that had no direct relationship with 
the topic of Circular Economy and Social Inclusion were excluded. Thus, 
the final sample contains a total of 118 documents (127 documents 
minus 9 documents). 

2.3. Stage 3 – reporting and dissemination 

Two computational tools were used to perform the bibliometrics: (1) 

Bibliometrix Package and Biblioshiny (Aria and Cuccurullo, 2017) 
which allows extracting different information from the data collection of 
the final sample. The growth in scientific production, the most relevant 
sources, the most cited articles, the most frequent words, a three-field 
graph, and a thematic map were analyzed; (2) VOSviewer software 
(Van Eck and Waltman, 2010) was used to generate the keywords 
co-occurrence network and thus examine the conceptual domains of the 
final sample research in clusters. 

After the scientific mapping phase through bibliometrics, a content 
analysis of the 118 documents of the final sample was conducted. The 
Nvivo software was adopted in the process of encoding the information 
in the sample documents (Bazeley and Jackson, 2013). Table 2 presents 
the article search flow. 

After the bibliometric analysis, a content analysis was performed 
that allows researchers to systematically evaluate qualitative content 
(for example, interviews and reports) usually employing coding schemes 
for categorizing the content (Tangpong, 2011). In both phases, compu-
tational tools were used, such as the VOSviewer software (version 
1.6.15), and the Nvivo software (content analysis). The VOSviewer 
software was usually adopted to elaborate and visualize bibliometric 
networks, such as maps of keywords based on co-occurrence data, and 
the map of authors (Van Eck and Waltman, 2010). 

The VosViewer allowed conducting a co-word analysis providing the 
elaboration of co-ocurrence networks and the analysis of each cluster 
keyword. An inductive content analysis followed to analyze the themes 
of circular economy and social inclusion (Elo and Kyngäs, 2008; Hsieh 
and Shannon, 2005) considering that the topics were fragmented in 
distinct knowledge areas, and there was scarce literature considering the 
combination of both topics. In order to conduct the inductive content 
analysis, three phases were followed: (1) preparation, (2) organization, 
and (3) reporting. In the preparation phase, all pdf articles of the sample 
were uploaded in NVivo software. This followed the reading of all titles, 
abstracts, and the main parts of the papers to understand how circular 
economy strategies were related to social inclusion. In this phase, the 
NVivo tool called “broad context search” supported the organization 
phase of the process. Two authors were also directly involved in the 
process to guarantee methodological rigor. The results provided the 
representative quotes, and the first cycle coding is reported in Table 3. 

Table 2 
Presentation of the article search flow.  

Search flow information 

Database Web of Science (https://www.webofknowl 
edge.com/) 
Scopus (http://scopus.com/) 

Search string ("circular economy" OR "closed loop" OR 
"reverse logistica") AND (sociala) 
AND (inclusa OR exclusa) 

Collection of data January 27, 2022 
Search was applied to WoS (Topica) 

Scopus (Title, Abstract and Keywords) 
Filter in database (Document type) WoS: articles, review articles and early access 

(97 documents) 
Scopus: articles and review articles (103 
documents) 
Total: 200 documents 

Exclusion criteria 1: duplicated 
documents and language 

72 duplicated documents were excluded and 1 
document written in German 
Total: 127 documents 

Exclusion criteria 2: read the titles, 
abstracts, and keywords 

9 documents that had no direct relationship 
with the topic of Circular Economy and Social 
Inclusion wereexcluded 

Final sample Total: 118 documents 
Computational tools Bibliometric analysis: VOSviewer software, 

Bibliometrix Package and Biblioshiny 
Content analysis: Nvivo software  

a Topic will search in the title, abstract and keyword fields of Web of Science 
records. 
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3. Results 

The results were divided into two sections. The first was a biblio-
metric analysis, detailing the trend of publications by year, the most 
influential journals, core research publications, the main authors and 
their origin, theories and methods of the 20 most cited articles, and core 
words. In the second part, a content analysis of the articles was pre-
sented using the VosViewer and NVivo software. 

3.1. Bibliometric analysis 

3.1.1. Final sample description 
The sample contains 118 (109 written in English, 6 written in Por-

tuguese, and 3 written in Spanish) divided into 100 articles, 17 reviews 

and 1 early access. 
The documents were published in the period 2008–2021 in 66 

sources, with articles authored by 384 researchers. Only 18 documents 
were of single authorship, which indicates a greater degree of collabo-
ration between authors in the research. The collaboration index (CI) of 
the sample is 3.66 and calculated using the total number of authors of 
multi-authored articles (366 authors) divided by the total number of 
multi-authored articles (100 documents) (Secinaro et al., 2020). On 
average, each document was written by three authors (Authors per 
Document = 3.25). 

Fig. 1 shows the graph of scientific production. The annual growth 
rate of publications in the sample was 49.81%. In the period 2015–2018, 
there was an increase in scientific production compared to the period 
2008–2014. However, a significant growth in published articles 
occurred in the last three years (2019–2021). 

3.1.2. Most influential journals 
The documents were published in 66 different sources. In order to 

identify the main sources of publication, Bradford’s Law was applied, 
which divides the documents in the final sample into three distinct 
zones. Zone 1 (also called the nuclear zone), where the most productive 
sources are located and provide the greatest contribution to research 
(Bashir, 2022). Zone 2 includes sources classified as moderately pro-
ductive and zone 3 includes sources with low production in relation to 
the research topic. Considering the 66 publication sources in the final 
sample, in zone 1 there were 3 sources, in zone 2 there were 25 sources 
and in zone 3 there were 38 sources. 

The 20 most relevant sources are shown in Table 4. According to 
Bradford’s Law, in Zone 1 are the journals Sustainability, Journal of 
Cleaner Production and CIRIEC-España, Revista de Economia Publica, 
Social y Cooperativa. 

The journal Sustainability has the largest number of publications in 
the sample (22 documents). The study with the highest citation within 
the final sample was “Supply Chain Configurations in the Circular 
Economy: A Systematic Literature Review” (Masi et al., 2017) which 
performed a systematic review of 77 documents to discuss and analyze 
the meso level of supply chains in relation to circular economy. 

The second source with the highest number of publications (13 
documents) was the Journal of Cleaner Production, highlighting the 
publication of the article “Green, circular, bio-economy: A comparative 
analysis of sustainability avenues” (D’Amato et al., 2017), one of the 
most cited articles in the final sample. The authors D’Amato et al. (2017) 
carried out a review using both bibliometric and conceptual analysis to 
evaluate about 2000 scientific articles published in the last three de-
cades involving the themes of circular economy, bioeconomy, and green 

Table 3 
Representative codes of the combination of circular economy practices and so-
cial inclusion retrieved from the sample papers.  

Representative quotes Codes 

The repair and reconditioning of used goods are other additional 
activities, complementary to waste management services, 
undertaken by some cooperatives and that prove to produce job 
and income opportunities. However, the interviews described 
them as being strongly subject to competition from new goods in 
terms of lower costs and consumerist rhetoric (18) (Campagnaro 
and D’Urzo, 2021, p.10) 

Repair 

The increasing rate of buildings reuse and maintenance, the 
creation of new pedestrian areas, the introduction of electric 
public transport improved the urban quality and consequently, 
the tourist attractiveness of the district (32) (De Medici et al., 
2018, p.11, p.11) 

Reuse 

Central targets: jobs and training opportunities, startups and 
transitioning businesses, demonstration projects, product 
recycling rate, sharing, re-use and remanufacture in the specific 
focus areas, public procurement, reduction greenhouse gas 
emissions (36) (Fratini et al., 2019, p.985, p.985) 

Remanufacture 

As indicated in the literature, historically, the focus of local 
authorities has been rolling out recycling services to individual 
households, as there is a perception that flat residents are ‘hard 
to reach’. (119) (Woodard and Rossouw, 2021, p.13, p.13) 

Recycle 

Recent years have seen an increase in social innovation that 
involves transactions that reduce energy and resource waste 
(e.g., circular economies) and peer-to-peer transaction models 
that involve collaborative sharing of goods and services (e.g., 
sharing economies) and less reliance on fiat money as a medium 
of exchange (e.g., solidarity economies) (103) (Spinelli et al., 
2019, p.3). 

Reduce 

The combined recycling from all waste flows could replace more 
than 75% of the present use of fossil P for mineral fertilizer (123) 
(Zoboli et al., 2016, p.321, p.321) 

Replace 

The project involved prospective workers of the cooperative 
(waste pickers and non-waste pickers), students and researchers. 
Its main objective was to make the IRS role in WM visible 
through the implementation of a waste source-segregation 
experience in a neighbourhood of Tandil (114) (Villalba, 2020, 
p.5). 

Workers 

This analysis indicates that the handloom business offers 
important social benefits to the community such as providing 
jobs for rural communities, improving their income levels and 
living standards, empowering women to take leadership roles 
and providing self-development opportunities (116) ( 
Wanniarachchi et al., 2020, p.121, p.121) 

Communities 

In contrast to larger companies, which are exposed to more public 
scrutiny, smaller companies, mostly founded with a sustainable 
purpose and CE-based strategy, opted for a more qualitative 
assessment. This type of assessment consisted of engaging in 
discussions with suppliers and other stakeholders affected by 
their operations, either ad-hoc or in organized workshops (115) 
(Walker et al., 2021, p. 839, p. 839) 

Suppliers 

The results show a high importance of third-party associated 
online attributes for consumers. Throughout all participation 
modes in CE activities, at least one of the online attributes, user 
reviews, third-party certification and guarantee/warranty 
scored amongst the top three (104) (Stein et al., 2020, p.9). 

Consumers  

Fig. 1. Annual scientific production graph.  
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economy. 
The third source with the most documents (4 documents) published 

was the CIRIEC-España Revista de Economia Publica Social y Coopera-
tiva. The article by Chaves Ávila and Monzón Campos (2018) (the eighth 
most cited article in the sample) sttod out; it addresses social economy 
from the perspective of emerging economic concepts (for example, so-
cial innovation and social enterprises). 

According to the Journal Citation Report (JCR) of 2021, the most 
cited articles were observed to be published in different sources and in 
journals with a high impact factor (IF). Journals such as Omega- 
International Journal of Management Science (JCR 8.673), and Supply 
Chain Management: an International Journal (JCR 11.263) are pre-
sented in the sample (as detailed in Table 5). In addition, the affiliation 
of the first author shows the prevalence of European countries, such as 
France, Finland, United Kingdon, Germany, and Denmark (see Table 5). 

3.1.3. Main authors 
This subsection it presented the top 10 authors according to the final 

sample. This classification (Table 6) was based on the total number of 
publications and on the h-index, which consists of a metric that mea-
sures the productivity and impact of citations of the researcher’s pub-
lications. In other words, the index was based on the set of scientific 
articles most cited by researcher and also on the number of citations they 
received in other publications (Aria and Cuccurullo, 2017). 

Miemczyk J. was the most influential author, and his articles address 

Table 4 
Ranking of the 20 most relevant journals in the final sample according to the 
Bradford’s Law.  

Rank Sources Freqa cumFreq Zone 

1 Sustainability 22 22 Zone 
1 

2 Journal of Cleaner Production 13 35 Zone 
1 

3 CIRIEC-España, Revista de Economia 
Publica, Social y Cooperativa 

4 39 Zone 
1 

4 Resources Conservation and Recycling 3 42 Zone 
2 

5 Science of the Total Environment 3 45 Zone 
2 

6 Waste Management 3 48 Zone 
2 

7 International Journal of Supply Chain 
Management 

2 50 Zone 
2 

8 International Journal of Sustainability in 
Higher Education 

2 52 Zone 
2 

9 International Journal of Sustainable 
Development and World Ecology 

2 54 Zone 
2 

10 Journal of Environmental Management 2 56 Zone 
2 

11 Local Environment 2 58 Zone 
2 

12 Supply Chain Management: An 
International Journal 

2 60 Zone 
2 

13 Sustainable Development 2 62 Zone 
2 

14 Sustainable Production and Consumption 2 64 Zone 
2 

15 Waste Management and Research 2 66 Zone 
2 

16 WIT Transactions on Ecology and the 
Environment 

2 68 Zone 
2 

17 Acta Horticulturae 1 69 Zone 
2 

18 Administrative Sciences 1 70 Zone 
2 

19 Agriculture (Switzerland) 1 71 Zone 
2 

20 Asia Life Sciences 1 72 Zone 
2  

a Number of published sample documents. 
Source: Authors’ elaboration using Bibliometrix R-package 

Table 5 
The 20 most cited documents in the final sample.  

Title/Authors Source JCR/IF 
(2021) 

Total 
citations 

Affiliation of the 
first author 

Sustainable supply 
chain network 
design: An 
optimization- 
oriented review ( 
Eskandarpour 
et al., 2015) 

Omega- 
International 
Journal of 
Management 
Science 

8.673 323 Ecole des Mines 
de Nantes, 
Nantes, France 

Green, circular, bio 
economy: A 
comparative 
analysis of 
sustainability 
avenues ( 
D’Amato et al., 
2017) 

Journal of 
Cleaner 
Production 

11.072 287 University of 
Helsinki, 
Helsinki, 
Finland 

20 years of 
performance 
measurement in 
sustainable 
supply chain 
management – 
what has been 
achieved? ( 
Beske-Janssen 
et al., 2015) 

Supply Chain 
Management: 
An International 
Journal 

11.263 132 Centre for 
Sustainability 
Management 
(CSM), 
Leuphana 
Universität 
Lüneburg, 
Lüneburg, 
Germany 

Supply Chain 
Configurations in 
the Circular 
Economy: A 
Systematic 
Literature 
Review (Masi 
et al., 2017) 

Sustainability 3.889 118 Warwick 
Manufacturing 
Group, 
University of 
Warwick, 
Coventry, UK 

Sustainable urban 
infrastructure in 
China: Towards a 
Factor 10 
improvement in 
resource 
productivity 
through 
integrated 
infrastructure 
systems (Ness, 
2008) 

International 
Journal of 
Sustainable 
Development 
and World 
Ecology 

4.870 91 University of 
South Australia, 
Mawson Lakes, 
Australia 

Introduction of the 
circular economy 
within 
developing 
regions: A 
comparative 
analysis of 
advantages and 
opportunities for 
waste 
valorization ( 
Ferronato et al., 
2019) 

Journal of 
Environmental 
Management 

8.910 90 Department of 
Theoretical and 
Applied 
Sciences, 
University of 
Insubria. Varese, 
Italy 

Reverse logistics 
network for 
municipal solid 
waste 
management: 
The inclusion of 
waste pickers as a 
Brazilian legal 
requirement ( 
Ferri et al., 2015) 

Waste 
Management 

8.816 83 Department of 
Engineering and 
Technology, 
Federal 
University of 
Espírito Santo – 
UFES, Brazil 

La economía social 
ante los 
paradigmas 
económicos 
emergentes: 

CIRIEC-Espana 
Revista de 
Economia 
Publica, Social y 
Cooperativa 

0.47 63 Universitat de 
València, Spain 

(continued on next page) 
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the topic of Closed Loop Supply Chain and Sustainable Supply Chain. 
Diniz C.G., affiliated to the Federal University of Espírito Santo in Brazil 
is the second most influential, and her research addresses the topic of 
social inclusion of collectors in Closed Loop supply chains and the 
Reverse Logistics Network. The co-authored article “System dynamics 
applied to closed loop supply chains of desktops and laptops in Brazil: A 
perspective for social inclusion of waste pickers” (Ghisolfi et al., 2017) 
highlights the importance of formalizing waste pickers through co-
operatives or other types of organization, because once the formaliza-
tion takes place, the collectors can demand rights and increase their 
bargaining power. 

Authors such as Govindan K. (University of Southern Denmark, 
Denmark) and Jha P. (Department of Operational Research, University 
of Delhi, India) addressed research in the field of supply chain with a 
focus on sustainability. 

Table 5 (continued ) 

Title/Authors Source JCR/IF 
(2021) 

Total 
citations 

Affiliation of the 
first author 

innovación 
social, Economía 
colaborativa, 
economía 
circular, 
responsabilidad 
social 
empresarial, 
economía del 
bien común, 
empresa social y 
economía 
solidaria (Chaves 
Ávila and 
Monzón Campos, 
2018) 

System dynamics 
applied to closed 
loop supply 
chains of 
desktops and 
laptops in Brazil: 
A perspective for 
social inclusion 
of waste pickers ( 
Ghisolfi et al., 
2017) 

Waste 
Management 

8.816 62 Transportation 
Engineering 
Program, 
Federal 
University of Rio 
de Janeiro – 
UFRJ, Brazil 

Drivers for 
adopting reverse 
logistics in the 
construction 
industry: a 
qualitative study 
(Chileshe et al., 
2016) 

Engineering, 
Construction 
and 
Architectural 
Management 

3.850 57 School of 
Natural and 
Built 
Environments, 
University of 
South Australia, 
Adelaide, 
Australia 

Supply chain 
channel 
coordination 
with triple 
bottom line 
approach (Biswas 
et al., 2018) 

Transportation 
Research Part E: 
Logistics and 
Transportation 
Review 

10.047 54 Operations 
Management 
Area, Indian 
Institute of 
Management 
Lucknow, India 

How does social 
sustainability 
feature in studies 
of supply chain 
management? A 
review and 
research agenda ( 
Nakamba et al., 
2017) 

Supply Chain 
Management: 
An International 
Journal 

11.263 52 School of 
Mechanical, 
Aerospace and 
Civil 
Engineering, 
University of 
Manchester, 
Manchester, UK 

A typology of 
circular economy 
discourses: 
Navigating the 
diverse visions of 
a contested 
paradigm ( 
Calisto Friant 
et al., 2020) 

Resources, 
Conservation 
and Recycling 

13.716 50 Copernicus 
Institute of 
Sustainable 
Development, 
Faculty of 
Geosciences, 
Utrecht 
University, The 
Netherlands 

Multi-criteria 
decision-making 
approaches for 
green supply 
chains: a review ( 
Banasik et al., 
2018) 

Flexible Services 
and 
Manufacturing 
Journal 

2.209 49 Operations 
Research and 
Logistics, 
Wageningen 
University, The 
Netherlands 

Effect of product 
recovery and 
sustainability 
enhancing 
indicators on the 
location selection 
of manufacturing 
facility ( 

Ecological 
Indicators 

6.263 44 Centre for 
Sustainable 
Operations 
Management, 
Department of 
Technology and 
Innovation 
University of  

Table 5 (continued ) 

Title/Authors Source JCR/IF 
(2021) 

Total 
citations 

Affiliation of the 
first author 

Govindan et al., 
2016) 

Southern 
Denmark, 
Odense, 
Denmark 

Exploring circular 
economy 
imaginaries in 
European cities: 
A research 
agenda for the 
governance of 
urban 
sustainability 
transitions ( 
Fratini et al., 
2019) 

Journal of 
Cleaner 
Production 

11.072 43 Center for 
Design, 
Innovation and 
Sustainable 
Transitions 
(DIST), 
Department of 
Planning, 
Aalborg 
University, 
Copenhagen, 
Denmark 

Supporting 
phosphorus 
management in 
Austria: 
Potential, 
priorities and 
limitations ( 
Zoboli et al., 
2016) 

Science of the 
Total 
Environment 

10.754 40 Centre for Water 
Resource 
Systems, TU 
Wien, 
Karlsplatz, 
Vienna, Austria. 

Dynamic 
development and 
execution of 
closed-loop 
supply chains: a 
natural resource- 
based view ( 
Miemczyk et al., 
2016) 

Supply Chain 
Management: 
An International 
Journal 

11.263 40 Audencia 
Business School, 
Nantes, France 
and Aix 
Marseille 
Université, 
Marseille, 
France 

The discourse of 
eco-innovation in 
the European 
Union: An 
analysis of the 
Eco-Innovation 
Action Plan and 
Horizon 2020 
(Colombo et al., 
2019) 

Journal of 
Cleaner 
Production 

11.072 32 Hope Hall, 
University of 
Exeter, Prince of 
Wales Road, 
Exeter, UK 

Environmental 
management 
partner selection 
for reverse supply 
chain 
collaboration: A 
sustainable 
approach ( 
Govindan et al., 
2019) 

Journal of 
Environmental 
Management 

8.910 32 Center for 
Sustainable 
Supply Chain 
Engineering, 
Department of 
Technology and 
Innovation, 
University of 
Southern 
Denmark, 
Odense M, 
Denmark  
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Vermeulen W. (Utrecht University, Princetonlaan, The Netherlands) 
was the fifth most relevant author. One of the author’s articles was a 
literature review that developed a discursive typology to understand and 
analyze the plurality of the circular economy concept. 

3.1.4. Theories and methods 
This subsection identified the objective of the paper, the theories/ 

themes addressed, and the method adopted in the 20 most cited articles. 
The analysis is detailed in Table 7. 

From the 20 papers, seven are literature reviews. One of them is a 
literature review combined with the case study method. Six articles 
presented a qualitative approach as a research method, and five of them 
applied a quantitative approach as mathematical modeling. The quan-
titative methods are adopted in studies about manufacturing locations 
considering the dimensions of sustainability (Govindan et al., 2016), and 
reverse supply chain for electronic waste (Ghisolfi et al., 2017; Govindan 
et al., 2019). Ferri et al. (2015) and Ghisolfi et al. (2017) explore reverse 
logistics of solid waste in Brazil. Both of them adopted quantitative 
methods and refer to the inclusion of waste pickers in reverse logistics 
chains. The qualitative studies refer to developed countries such as 
France, United Kingdon, the Netherlands (Fratini et al., 2019), and 
South Australia (Chileshe et al., 2016). Bolivia is the only non-European 
country besides Australia, mentioned in the qualitative studies (Ferro-
nato et al., 2019). 

Regarding the theories and concepts, most of the 20 papers are 
dedicated to supply chain literature (Biswas et al., 2018; Nakamba et al., 

2017) and variations such as closed-loop supply chain (also reverse lo-
gistics) (Miemczyk et al., 2016; Ghisolfi et al., 2017), reverse supply 
chain (Govindan et al., 2019), circular supply chains (Masi et al., 2017), 
sustainable supply chain management (Beske-Janssen et al., 2015), and 
green supply chain (Banasik et al., 2018). Two qualitative papers 
adopted circular economy as a theoretical background. One of them also 
adopted urban sustainability transitions (Fratini et al., 2019), and the 
other one brought resource-based view and dynamic capabilities com-
bined with circular economy (Miemczyk et al., 2016). Only one adopted 
the lens of eco-innovation for analyzing the discourse of the theme in the 
EU (Colombo et al., 2019). 

Details of each paper are presented in Table 7. 

3.1.5. Core words 
This subsection addresses the most frequent words from the final 

sample data collection that contains 490 Author’s Keywords (DE) and 
727 Keywords Plus (ID). Table 8 presents the keywords plus, which are 
those that frequently appear in the title of an article references, the 10 
keywords most attributed by the authors of the documents in the final 
sample, and the most frequent words in the titles of the articles in the 
sample (Secinaro et al., 2020). 

Words that appear in at least two categories were dubbed common 
terms and are “Circular Economy”, “Reverse logistics”, “Sustainable 
development”, “Recycling”, “Solid waste”, “Waste management” and 
“Sustainability”. 

3.2. Content analysis 

3.2.1. First part of the content analysis 
A co-word analysis was conducted; it refers to a content analysis 

technique that uses the words present in the documents to establish links 
and build a conceptual structure. Co-word analysis is applied to docu-
ment titles, keywords, abstracts, or full texts. The result of co-word 
analysis is a network of themes and their relationships representing 
the conceptual space of a field (Zupic and Čater, 2015). The method is 
useful to describe the links between distinct research topics, and it is 
based on the idea of obtaining the contents of the documents based on 
the co-occurrence of keywords (Yu et al., 2021; Callon et al., 1991). 

A co-word analysis was conducted using the authors’ keywords and 
created a co-occurrence network using the VOSviewer software. Fig. 2 
displays the co-occurrence network for a threshold equal to 3 (i.e., 
minimum occurrence of 3). With this parameter, the network has 26 
items, 6 clusters, and 55 links. Table 9 presents information about search 
clusters. 

The co-word analysis allows classifying current research into 6 
distinct clusters. This section provides a detailed understanding of the 
research in each cluster. The steps proposed by Bashir (2022) were 
followed. 

3.2.1.1. Cluster 1 (red): Brazil; business model; developing countries; 
municipal solid waste; recycling; reverse logistics; waste pickers. In Cluster 
1, most articles analyze waste and related topics, such as municipal solid 
waste, reverse logistics, and waste pickers. Brazil is also highlighted as 
Latin America’s largest economy (Busch et al., 2018), and the increase in 
its generation of solid urban waste derives from the rapid urbanization 
of the country highlighted by Slomski et al. (2021). Also pointed out was 
the elaboration of the Brazilian Solid Waste Policy (BSWP) from 2010 
(Souza and Sami, 2018) and the barriers faced by municipalities to 
address all requirements (Ferri et al., 2015). The main objectives of 
BSWP were to implement selective collection, composting of organic 
waste, and reverse logistics (Ferri et al., 2015). The law also proposes 
principles such as integrated waste management, and shared re-
sponsibility for the life cycle products among manufacturers, importers, 
distributors, and consumers (Sakamoto et al., 2021). With the imple-
mentation of the law, organizations are responsible for 

Table 6 
General information about the top 10 authors of the final sample.  

Authors h_index Total 
citations 

PY_start Institution/Country 

Miemczyk J 2 363 2015 Audencia Business School, 
Nantes, France AND Aix 
Marseille Université, 
Marseille, France 

Diniz C G 2 145 2015 Department of Engineering 
and Technology, Federal 
University of Espírito Santo, 
Brazil 

Govindan K 2 76 2016 Center for Sustainable Supply 
Chain Engineering, 
Department of Technology 
and Innovation, University of 
Southern Denmark, Odense 
M, Denmark 

Jha P 2 76 2016 Department of Operational 
Research, University of Delhi, 
Delhi, India 

Vermeulen W 2 57 2020 Copernicus Institute of 
Sustainable Development, 
Faculty of Geosciences, 
Utrecht University, 
Netherlands 

Pansera M 1 33 2019 Universidade de Vigo - Post- 
Growth Innovation Lab, 
Pontevedra, Spain; 

Abdallah S 1 7 2019 College of Business 
Administration, Abu Dhabi 
University, Abu Dhabi, UAE 

Slomski V 2 4 2020 Fundação Escola de Comércio 
Álvares Penteado University 
Center (UNIFECAP), São 
Paulo, Brazil 

Abrantes J 1 4 2021 Department of Environment 
and Planning, University of 
Aveiro, Aveiro, Portugal 

Acheampong 
A 

1 4 2020 Department of Construction 
Technology and 
Management, Kwame 
Nkrumah University of 
Science and Technology, 
Kumasi, Ghana  
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Table 7 
Summary of information on the 20 most cited articles in the final sample (e.g., objectives, theories, and methods).  

Order Authors Number of 
citations via 
Google 
Scholara 

Objective Methodology Theories/or themes 

1 (Eskandarpour et al., 
2015, p.12, p.12) 

686 “Objective is to review SCND problems that 
include a clear assessment of at least two of the 
three dimensions of sustainable development: 
economic aspects, environmental performance 
and social responsibility. We review papers 
containing mathematical models (linear and 
nonlinear programs with integer or mixed 
integer variables) with binary decision variables 
modeling the selection of candidate facilities.” 

Review Period of time: 1990 to 2014; 
Database: (Scopus, Web of Science) 

Supply chain management 
(SCM)/Supply Chain Network 
Design (SCND) 

2 (D’Amato et al., 
2017, p.717, p.717) 

836 “The aim of this article is thus to compare these 
three sustainability concepts: CE, GE, BE.” 

Review (Bibliometric analysis and 
conceptual analysis) 

Three sustainability concepts: 
Circular Economy, Green 
Economy and Bioeconomy Period of time: 1990 to 2017; 

Database: Web of Science. 
3 (Beske-Janssen 

et al., 2015, p.665, 
p.665) 

319 “This paper aims to fill this gap by 
systematically reviewing 20 years of literature 
on sustainability performance measurement 
and management in SSCM with a particular 
focus on indicators, tools and systems proposed 
and empirically investigated” 

Review (bibliometrical metrics and 
research content): 

Sustainable Supply Chain 
Management (SSCM) 

Period of time: past 20 years 
Databases: Academic journal (EBSCO 
Business Source, Emerald, Science 
Direct and Wiley) 

4 (Masi et al., 2017, 
p.1, p.1) 

286 “This paper conducts a systematic literature 
review (SLR) on CE with two objectives: the first 
is to synthesize what goals and assumptions 
about CE underpin the different strands of 
research on the meso-level, and second to assess 
the state of knowledge on SC configurations and 
their competitive environments within CE.” 

Review Circular Supply Chains (CSCs) 
Period of time: 2005 to 2017 
Databases: Web of Science, Scopus and 
ProQuest 

5 (Ness, 2008, p.288, 
p.288) 

233 “This paper emphasizes that more holistic 
infrastructure systems are of great importance 
to achieving sustainable development of China 
and hence of the planet.” 

Critical analysis Sustainable urban infrastructure 

6 (Ferronato et al., 
2019, p.367, p.367) 

255 “The aim of this study is to present the main 
opportunities for introducing CE in low-middle 
and middle income developing regions, where 
recycling systems are not still developed.” 

Case studies Solid waste management (SWM) 
Country: Romania, a European 
Country, and Bolivia, no-European. 
Data collect: The international 
collaboration among the universities 
involved and a literature survey. 

7 (Ferri et al., 2015, 
p.174, p.174) 

166 “This article proposes a reverse logistics 
network involving MSWM to solve the 
challenge of managing these wastes in an 
economic way considering the new legal 
requirements and the inclusion of waste 
pickers.” 

Mathematical modelling (applied 
mathematical modeling for the city of 
São Mateus in Brazil) 

Reverse logistics network 
(Management of municipal solid 
waste (MSW)) 

8 (Chaves Ávila and 
Monzón Campos, 
2018, p.6) 

277 “The article seeks to clarify the concepts of 
social enterprises, solidarity economy, 
collaborative economy, circular economy, 
economy for the common good, fourth sector, 
social innovation and corporate social 
responsibility. The goal is to understand how 
these concepts compare and relate to the 
established concept of the social economy.” 

Review Social economy 

9 (Ghisolfi et al., 2017, 
p.15, p.15) 

129 “This work designs a closed cycle model to 
manage the reverse logistics of desktop and 
laptop waste and assesses the impact of 
Brazilian public policies related to solid waste 
management on the social inclusion of waste 
pickers.” 

Mathematical model Closed loop supply chains/ 
Structure of reverse logistics for 
waste electrical and electronic 
equipment (WEEE) 

10 (Chileshe et al., 
2016, p.135, p.135) 

112 “This study explores the drivers that are 
relevant for implementing Reverse logistics 
(RL) practices in construction.” 

Qualitative approach Reverse logistics 
Country: South Australia 
Data collect: (Semi-structured 
interviews) 

11 (Biswas et al., 2018, 
p.214, p.214) 

95 “Answer the aforementioned questions by 
investigating a dyadic supply chain that puts 
efforts toward greening as well as CSR activities, 
along with profit motive while facing 
deterministic demand.” 

Mathematical model Supply chain/Triple bottom line 

12 (Nakamba et al., 
2017, p.522, p.522) 

116 “The purpose of this paper is to examine how 
social sustainability is considered in the study of 
supply chain management” 

Review Supply chain management 
Period of time: 2007 to 2017 Database: 
EBSCOhost, Scopus and Emerald 

(continued on next page) 
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post-consumption and for incorporating the costs of treating products 
and packaging into the cost of production (Slomski et al., 2021). 

Waste management could be discussed from a technical perspective 
or socio-ecological view. The first one is more centralized whereas the 
social-ecological perspective takes into consideration disruptive types of 

innovation based on a small scale, and small communities (Swage-
makers et al., 2018). The authors introduced the concept of communing 
as a social practice, from Elinor Ostrom’s work, to analyze circular 
economies. They conducted an analysis of the management of green 
waste in the city of Vigo, Spain. The main idea is to analyze how to 
manage resources from local communities. For the authors, the 
communing perspective brings local and historical resources to the 
analysis, which could open up alternatives to provide incentives to 
community prosperity. 

Sakamoto et al. (2021) highlight the waste management model 
called “Inclusive and Solidarity Recycling” which addresses environ-
mental and social objectives, such as job creation and pollution reduc-
tion. The social side is also highlighted by Bubicz et al. (2019) for 
developing countries in a literature review about the sustainable supply 
chain. Similarly, the informal recycling sector is discussed by Villalba 
(2020), who analyzed the integration of the informal recycling sector 
into the formal waste management system in the city of Buenos Aires. 
The main challenges highlighted are the maintenance of communication 
channels with local authorities to elaborate joint actions to promote 
integrated waste management policies. 

Sustainable business models are discussed by Thorisdottir and 
Johannsdottir (2019) in a literature review of the fashion industry. For 
the authors, the integration of sustainability in the business includes the 
values of organizations, entrepreneurship, innovation, and internation-
alization processes. Wanniarachchi et al. (2020) also analyze sustainable 
business models and their features in the textile handloom industry 

Table 7 (continued ) 

Order Authors Number of 
citations via 
Google 
Scholara 

Objective Methodology Theories/or themes 

13 (Calisto Friant et al., 
2020, p.2, p.2) 

262 “This research aims to address such conceptual 
risks and help actors better navigate and 
analyze the history, complexity and plurality of 
circularity visions by establishing a typology of 
circularity discourses.” 

Critical review and discussion of the 
results obtained (typology of discourses 
on CE) in an academic conference and 
three academic workshops 

Circular economy 

Database: Google Scholar, Scopus and 
WorldCat 

14 (Banasik et al., 2018, 
p.366, p.366) 

120 “The aim of this paper is to review the use of 
Multi-Criteria Decision Making (MCDM) 
approaches for designing efficient and effective 
Designing Green Supply Chains (GSCs).” 

Review Green supply chains 
Period of time: 2000 to 2015 
Database: ISI Web of Science 

15 (Govindan et al., 
2016, p.517, p.517) 

76 “This study aims at prioritizing alternative 
potential locations for manufacturing firms with 
respect to the three dimensions of 
sustainability.” 

Mathematical modeling Sustainable development 

16 (Fratini et al., 2019, 
p.976, p.976) 

142 “Our research interest draws towards 
understanding those situated processes that are 
co-producing governance concepts, such as 
‘circular economy’, which have potential for 
driving changes in urban contexts.” 

Qualitative approach (literature review 
and three case studies) 

Circular economy/urban 
sustainability transitions 

Literature review 
Period of time: 2001 to 2017 
Database: Scopus 
Three case studies (In Amsterdam, Paris 
and London.) 

17 (Zoboli et al., 2016, 
p.314, p.314) 

59 “This case study shows the added value of using 
Material Flow Analysis as a basis to design 
sound management strategies.” 

Qualitative approach (Case study) Circular economy/Phosphorus 
management 

18 (Miemczyk et al., 
2016, p.453, p.453) 

89 “This paper aims to reflect on recent closed-loop 
supply chain (CLSC) practices using a natural 
resource-based view (NRBV) and dynamic 
capabilities (DC) perspective.” 

Qualitative approach (case studies) Closed-loop supply chains/ 
natural resource-based view 
(NRBV) and dynamic 
capabilities (DC) 

Data collect: semi-structured interview 

19 (Colombo et al., 
2019, p.654) 

86 “The aim of this paper is to explore how the 
discourse of eco-innovation has been framed by 
the EU, to unravel its meanings and to shed light 
on its recent evolution.” 

Qualitative approach (discourse 
analysis) 

Eco-innovation 

20 (Govindan et al., 
2019, p.785, p.785) 

76 “The novelty of the study which distinguishes it 
from the other studies in this field lies in 
identifying the performance attributes for the 
evaluation of the OEMs by 3PRLPs for a 
collaborative RL venture.” 

Mathematical modeling Reverse supply chain  

a In February 2023, the citations of the 20 most cited articles were verified via Google Scholar. 

Table 8 
The 10 most frequent words: keywords plus, author keywords, and Titles.  

Keywords Plus 
(ID) 

Freq. Author 
keywords (DE) 

Freq. Titles Freq. 

Recycling 31 Circular 
economy 

52 Circular 
economy 

31 

Waste 
management 

28 Sustainability 20 Supply chain 14 

Sustainable 
development 

26 Reverse logistics 8 Sustainable 
development 

6 

Sustainability 21 Sustainable 
development 

8 Closed loop 
supply 

5 

Circular 
economy 

20 Recycling 6 Literature 
review 

5 

Reverse logistics 14 Innovation 5 Reverse logistics 5 
Economics 12 Waste pickers 5 Waste 

management 
5 

Municipal solid 
waste 

12 Brazil 4 Solid waste 4 

Solid waste 12 Closed-loop 
supply chain 

4 Systematic 
literature 

4 

Waste disposal 12 Social 
innovation 

4 Urban 
sustainability 

4  

R. Souza Piao et al.                                                                                                                                                                                                                            



Journal of Cleaner Production 411 (2023) 137340

10

located in Sri Lanka. These authors recommended that the expansion of 
a sustainable business model in this industry depends on the imple-
mentation of design and the developing of entrepreneurial skills in 
weaving communities. Weigeng Weigend Rodríguez et al. (2020) con-
ducted a literature review combining the literature of the circular 
economy to provide an insight into “how to go from present to future”. 

This cluster largely mentioned the recycling strategy of circular 
economy, highlighting the importance of the informal sector, mainly 
waste pickers in waste management systems in developing countries, 
such as Brazil and Argentina. The papers also bring out the involvement 
of communities in developing countries to the implementation of sus-
tainable business models. 

3.2.1.2. Cluster 2 (green): circular economy, entrepreneurship, governance, 
innovation, reuse, and social inclusion. In cluster 2, the concept of 
governance is mainly related to institutions and how to drive changes 
regarding circular economy strategies. Governance is addressed at 
distinct levels such as municipal, and regional (Swagemakers et al., 
2018), besides private and public sectors, as pointed out by Swage-
makers et al. (2018) as governance models. For these authors, there is a 
third governance model to close loops and to manage shared resources. 
This governance model is specifically important considering commu-
nities and distinct stakeholders. 

Alba-Patino et al. (2021) discussed governance from the perspective 
of social and environmental indicators and postulated that these in-
dicators could provide a better connection in terms of global governance 
showing the changes in the economies. Governance is also discussed 
with the concept of socially innovative models as stated by Spinelli et al. 
(2019), who discussed the increase of social innovation through alter-
native transaction models. These involve collective actions, such as 
co-design and co-delivery methodology, the role of communities, the 
participation of local businesses and organizations, and continuous 
interface with local and central policymakers. 

In this cluster, reuse is most related to recycling and waste man-
agement as in Caldas et al. (2020) and Slomski et al. (2021). Slomski 
et al. (2021) pointed out the reuse of domestic solid waste, which is 
ignored by municipal governments, and also highlighted the importance 
of reverse logistics to mitigate environmental impacts, generate jobs, 
and promote social inclusion. Fidélis et al. (2021) analyzed the reuse of 
water in the context of national action plans in the European Union, and 
discovered the content analysis of action plans revealed a scarce concern 
about water management. 

Regarding social inclusion, Slomski et al. (2021) analyzed the po-
tential of correctly managing urban solid waste to promote income 
generation and social inclusion. Souza and Sami (2018) propose a 

Fig. 2. Co-occurrence network for circular economy and social inclusion. Note: The thresholds for the minimum number of co-occurrences of a keyword was equal 
to 3. 

Table 9 
Co-occurrence network clusters: keywords and frequency in each cluster.  

Cluster Keywords and frequency Research flow 

Cluster 1 (red) Brazil (4); recycling (6); reverse logistics 
(8); waste pickers (5); business model (3); 
developing countries (3); waste pickers (5) 

Reverse logistics, 
recycling 

Cluster 2 
(green) 

circular economy (52); entrepreneurship 
(3); governance (3); innovation (5); social 
inclusion (3) 

Circular economy, 
innovation 

Cluster 3 
(blue) 

social innovation (4); social responsibility 
(3); sustainable cities (3); sustainable 
development (8) 

Social innovation 

Cluster 4 
(yellow) 

industrial ecology (3); social sustainability 
(3); sustainable supply chains (4) 

Sustainable supply 
chains 

Cluster 5 
(magenta) 

Bioeconomy (3); management (3); 
sustainability (20) 

Bioeconomy 

Cluster 6 
(light blue) 

closed-loop supply chain (4); supply chain 
management (3) 

Closed-Loop 
Supply Chain  
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methodology to implement a reverse logistics organization with waste 
management cooperatives in São Paulo, Brazil. The project described in 
that paper consisted of distinct stakeholders, such as the Environmental 
Sanitation Technology Company of the State of São Paulo (Cetesb), and 
the Faculty of Medicine of the University of São Paulo (USP). The results 
indicated the importance of cooperation and simultaneous actions for 
the success of the project. 

Busch et al. (2018) discuss frugal innovation and social inclusion in 
two cases of solar water heating companies from Brazil. They analyze 
the relationship between sustainability and frugal innovation. From the 
cases analyzed, the authors concluded that companies achieve circular 
products increasing environmental sustainability and social inclusion. 
Campagnaro and D’Urzo (2021) analyze the type of organization called 
B social cooperation in the Italian waste management sector. The paper 
highlights the importance of supporting cooperatives to promote the 
transition to a circular system, besides environmental benefits and social 
inclusion. 

Regarding entrepreneurship, Thorisdottir and Johannsdottir (2019) 
discuss the analysis of fashion business models taking into account el-
ements such as organization values, innovation, and entrepreneurship. 
Velenturf et al. (2019) stated the importance of social entrepreneurship 
but argue that the concept is under-theorized in academic literature. 
Wanniarachchi et al. (2020) argue that community-based entrepre-
neurship must be stimulated to support sustainable business innovation 
in the handloom industry. Bucea-Manea-Țoniş et al. (2021) also 
analyzed countries in the European Union considering innovation and 
entrepreneurship as elements to classify countries. The relations among 
concepts such as social enterprise, social entrepreneurship, and soli-
darity economy were also discussed in Chaves Ávila and Monzón Cam-
pos (2018). De Medici et al. (2018) discusses the distinct types of capital 
and how they could kindle entrepreneurship. The authors classify cap-
ital as institutional; knowledge institutional capital depends on the local 
authority and refers to coordinated actions. Knowledge capital is usually 
provided by higher education institutions or innovation hubs that can 
transfer knowledge to society. According De Medici et al. (2018) the 
interaction of these capitals is essential to promote entrepreneurship, 
and highlighted the contribution of empowering civil society. 

3.2.1.3. Cluster 3 (blue): social innovation, social responsibility, sustain-
able cities and sustainable development. According to Spinelli et al. (2019) 
social innovation refers to alternative transaction models, such as cir-
cular economies; it involves changes in social relations, and the shared 
values of the people involved. The authors also related social innovation 
to communities’ development, and examined four case studies from the 
perspective of asset-based community development (ABCD) principles. 
Swagemakers et al. (2018) bring the idea of bottom-up social innovation 
based on the learning process developed by citizens, who learn how to 
use resources more sustainably. For Swagemakers et al. (2018) this 
process brings less tension between social, environmental, and economic 
objectives. Moreover, it could stimulate greater participation of small 
organizations, and local communities. 

Nicolosi et al. (2021) discuss social farming and its contribution to 
sustainable development. They also discuss the capacity of social 
farming to introduce innovations supported by the service ecosystems 
on farms whereas Provasnek et al. (2017) discuss eco-innovations 
related to stakeholder engagement and the steps to transform 
eco-innovations into sustainability-oriented innovations. 

Another framework is proposed by Rebehy et al. (2017), which is to 
implement a waste management system adopting a social business based 
on decentralized micro-cooperatives and the inclusion of people from 
the Bottom of the Pyramid to promote sustainable development. 

Chen (2021) proposes a framework to articulate a circular economy 
within the context of sustainable cities. Circular economy is also 
analyzed from the perspective of rebound effects. Chen (2021) argues 
that literature discussing rebound effects has to consider the social 

dimension and circular economy stakeholders. Fabbricatti and Bianca-
mano (2019) and Kang et al. (2019) also highlight sustainable cities in 
the context of sustainable development goals, SDG 11, and their 
importance in the sustainable development research literature. Kang 
et al. (2019) highlighted the efforts of China in the development of 
sustainable cities and detail the overall process of China’s development 
of sustainable cities, pointing out the importance of policy and admin-
istrative support for promoting sustainable development (Kang et al., 
2019). 

3.2.1.4. Cluster 4 (yellow): industrial ecology, social sustainability, sus-
tainable supply chains. Vahidzadeh et al. (2021) conducted a literature 
review on regional industrial symbiosis. The main themes in the litera-
ture review are separated into clusters, one of which addresses the social 
aspects of industrial symbiosis. In this cluster, the literature is related to 
collaborations/links among stakeholders of symbiosis networks. Walker 
et al. (2021) also argued that industrial ecology and supply chain topics 
have limited inclusion of the social dimension. Other authors, such as 
Weigend Rebehy et al. (2017), Velenturf et al. (2019), and Walker et al. 
(2021), pointed out that industrial ecology is a holistic approach and 
propose to combine environmental and economic dimensions. They also 
referred to industrial ecology as a base concept for the circular economy 
literature. 

Clube and Tennant (2022) highlighted that China adopted the 
principle of industrial ecology as a national development strategy at the 
beginning of the 2000s. Molina-Prieto et al. (2019) argued that indus-
trial ecology is based on two literature backgrounds, system theory and 
ecology. They state that industrial ecology is a concept that strengthens 
urban sustainability. Campos et al. (2014) conducted a systemic analysis 
based on industrial ecology, on the reverse logistics of electric and 
electronic waste. 

Regarding sustainable supply chains, Bubicz et al. (2019) conducted 
a literature review about how the social dimension was incorporated by 
the supply chain management literature, identifying human rights, 
product responsibility, labur conditions and society as four social di-
mensions. The most studied dimension is labor conditions, followed by 
human rights. The social dimension is largely addressed in the studies 
about suppliers’ selection and procurement activities. As further 
research, Bubicz et al. (2019) highlighted the scarcity of studies inte-
grating the four social aspects in the implementation of sustainable 
supply chains, and the need for more research about small and medium 
companies and their links to large companies. 

3.2.1.5. Cluster 5 (magenta): bioeconomy, management, and sus-
tainability. Bioeconomy is analyzed considering the balance of the 
increasing demand for natural resources and biodiversity conservation 
(Fidélis et al., 2021; Calisto Friant et al., 2020). D’Amato et al. (2017) 
conducted a literature review about the concepts of circular economy, 
green economy, and bioeconomy; green economy is the “umbrella” 
concept including elements from circular economy and biodiversity. 
Bioeconomy focuses on resources concerning the biosecurity of local 
processes and rural policies. The latter are also related to the 
knowledge-based bioeconomy, mainly in Europe. 

Liobikiene et al. (2019) developed a framework proposing a bio-
economy based on a strong sustainability approach. They identify a 
trade-off between feedstock limitations and the increased demand for 
bio-resources. They also introduced some indicators to measure the 
progress of the bioeconomy process, which are biocapacity from the 
supply side, and land footprint from the demand side. 

According to D’Amato et al. (2017) and Liobikiene et al. (2019), 
bioeconomy is strongly addressed in the European Union agenda. In 
2012, the European Commission launched the strategy “Innovating for 
sustainable growth: a bioeconomy for Europe”, which was renewed in 
2018. Liobikiene et al. (2019) stated the importance of bioeconomy to 
reach sustainable development goals. The authors also conducted a 
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review, pointing out the distinction between a bioeconomy more 
focused on biotechnology and others on a sustainable bioeconomy. The 
authors also add that most of the literature about bioeconomy focuses on 
the economic aspect. Bicchielli et al. (2021) also discuss the connections 
among bioeconomy, circular economy, and sustainable development 
goals. They argue that a bioeconomy could accelerate the transition to a 
circular system since its main focus is using renewable biological re-
sources. It also emphasizes the collaboration of distinct stakeholders to 
explain the BIOVOICES H2020 Project funded by the European 
Commission. 

3.2.1.6. Cluster 6 (light blue): closed-loop supply chain; supply chain 
management. The terms found in the Cluster 6 (light blue) closed-loop 
supply chain and supply chain management are used in the papers in 
a general manner. The only exception is Chileshe et al. (2016) that 
conducted an empirical study focused on reserve logistics in the con-
struction industry. The closed-loop supply chain is discussed under this 
perspective and targets minimal waste. 

4. Discussion 

The studies reviewed in our sample provide a large body of knowl-
edge referring to circular economy strategies and social inclusion. The 
discussion section combined the codes proposed in the methods section 
regarding circular economy strategies and priority stakeholders and the 
stakeholders’ categories proposed in the S-LCA (Luthin et al., 2023). The 
main idea was to identify and analyze the intersections between each CE 
strategy and each stakeholder. The result of this intersection was sup-
ported by NVivo based on the frequency of words relating each circular 
strategy to distinct stakeholders, which is detailed in Table 10. 

The number of intersections was higher in the reduce and reuse 
circular strategies for communities and consumers, followed by society, 
as shown in Fig. 3 (based on Table 10). 

All CE strategies are mentioned for communities. The importance of 
addressing community needs through organizing networks for reducing 
the use of resources such as energy and water was pointed out. Also 
mentioned is the organization of communities to create circular busi-
nesses (Spinelli et al., 2019), and the local communities as decision 
markers in waste management processes (Suarez-Fernandez de Miranda 
et al., 2021). 

Only remanufacturing is not mentioned as regards consumers. The 
literature highlighted the importance of circular products to educate and 
change the mentality of consumers (Walker et al., 2021; Berry et al., 
2022), and the promotion of social relations between farmers and con-
sumers for promoting a reduction in the use of resources (Colucci et al., 
2019). 

Reuse and society were discussed very often in the scope of urban 
sustainability, stressing the positive impacts of reusing domestic solid 
waste to generate income, jobs, and social inclusion. In this matter, the 
literature highlighted the importance of integrative management prac-
tices in the reuse of waste for society (Slomski et al., 2021; Kjellén, 
2018). 

Reuse and consumers are generally linked in the papers concerning 
educating consumers about the importance to reuse, and recognizing the 
importance of circular business models that promote sharing and 

extended product life cycle (Thorisdottir and Johannsdottir, 2019; 
Wanniarachchi et al., 2020; Campagnaro and D’Urzo, 2021; Ferreira 
et al., 2017; Gavrilescu et al., 2021). 

Communities were mentioned from the perspective of reuse in 
different types of industry, and promoting the engagement of commu-
nities for reuse, such as micro-cooperatives (Rebehy et al., 2017), and 
the construction industry (Chileshe et al., 2016). The circular business 
models mentioned in the consumers scope are also discussed in the 
context of communities considering social entrepreneurship and social 
innovation (Chaves Ávila and Monzón Campos, 2018; De Medici et al., 
2018). Most papers discussed the topic conceptually, not empirically. 
One exception is the paper proposed by Spinelli et al. (2019) which 
relates social innovation and communities analyzing four case studies. 
In addition, Swagemakers et al. (2018) discuss the importance of social 
innovation originating from communities and local groups as an alter-
native to reduce tensions among economic, environmental, and social 
objectives in a study conducted in Spain. Communities’ priority stake-
holder is added to the discussion as a third governance mode, besides the 
governance exerted by private and public sectors. According to Swage-
makers et al. (2018) the third governance mode called commoning is 
exerted by the local stakeholders’ collective action and implies collab-
orative decision-making. The discussion on reuse and community also 
included local economy, and how to promote local development (Calisto 
Friant et al., 2020; Campagnaro and D’Urzo, 2021; De Medici et al., 
2018). 

Suppliers and reuse were mentioned from the perspective of 
collaboration in value chains for promoting a sustainable system (Chi-
leshe et al., 2016), supplier selection considering circular practices 
(Banasik et al., 2018), and the inclusion of suppliers in circular business 
models as sharing and product-service-system (Kristensen et al., 2021). 
Workers and reuse were addressed in terms of improving working 
conditions (Gavrilescu et al., 2021; Berry et al., 2022; Gwara et al., 
2021) as detailed in the cross-tabulation in Fig. 4. 

The analysis of core words and content analysis from VosViewer 
evidences the importance of reverse logistics and waste management in 
the literature. Both themes are directly related to recycling, which is a 
less frequent word in the analysis of intersections based on NVivo. The 
themes were greatly analyzed in developing countries such as Brazil 
(Busch et al., 2018; Souza and Sami, 2018; Ferri et al., 2015; Ghisolfi 
et al., 2017), and Argentina (Villalba, 2020), but also in developed 
countries, such as Spain (Swagemakers et al., 2018). In developed 
countries, the discussion about waste management is more systemic and 
it mostly approaches the concept of urban sustainability (Fratini et al., 
2019; Fidélis et al., 2021; Torre et al., 2021). From the sample it raises 
other subcategories related to society as urban regeneration (Callon 
et al., 1991), urban symbiosis (De Medici et al., 2018), and urban 
recycling (Yáñez, 2021). 

Some papers refer to the awareness of consumers about working 
conditions in recycling post-consumer packages (de Jesus and Barbieri, 
2013; Berry et al., 2022). A more systemic approach discusses how 
consumers could benefit from the implementation of circular economy 
in urban areas (Farné Fratini et al., 2019); the discussion on consum-
erism is less important than welfare and social inclusion (Glavič, 2015). 
To our knowledge, no papers address the consumer perspective detailing 
empirical results or proposing systemic frameworks to analyze how 

Table 10 
Intersections between circular strategies and stakeholders.   

Children Community Workers Consumers Society Suppliers Total 

Recycle 0 5 2 9 3 6 25 
Reduce 2 19 8 22 12 7 70 
Remanufacture 0 1 1 0 3 0 5 
Repair 0 7 3 11 7 5 33 
Replace 0 3 0 1 1 1 6 
Reuse 0 18 8 22 20 9 77 
Total 2 53 22 65 46 28 216  
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consumers could play a better role in improving recycling rates. The 
concern about the alliances between suppliers and designers for 
reducing the level of waste (Chileshe et al., 2016), and between sup-
pliers and manufacturers for the development of recycling raw materials 
(Miemczyk et al., 2016) is worth mentioning. In these matters, alliances 
and collaboration emerged as a subcategory of inductive analysis. 

The literature refers to community in the creation of a new service 
system in European Countries to support activities based on commu-
nities. The authors suggested activities such as eco-design, recycling, 
professional education, co-working, office sharing, among others (Farné 
Fratini et al., 2019). Also proposed is the engagement of communities in 
the waste-to-energy incineration in Taiwan through education (Lu et al., 
2017). 

The society category was associated to the increase in innovation 
according to S-LCA guidelines. In the sample, the link between recycling 
and innovation detailed the importance of technologies such as block-
chain for creating new opportunities to ecoinnovation, and human 
innovation in converting waste into new raw materials, product, and 
energy (Bucea-Manea-Țoniş et al., 2021). The literature on recycling and 
workers mainly discusses how to formalize cooperatives of waste pickers 
and provide better working conditions (Nolasco et al., 2021; Ferri et al., 
2015). 

However, it would be important to investigate alternative recycling 
processes that allow waste pickers to migrate to work in positions pro-
moted by new circular business models. This would require training and 
education to waste pickers and would allow them to have other occu-
pations in a circular system. 

There are differences between developed and developing countries, 
which makes it essential consider the challenges of developing countries 
as regards social inclusion. The challenges are mainly related to pro-
moting efficiency and scaling up activities, while simultaneously pro-
moting social inclusion. This opens the way for adopting new 
approaches for analyzing waste pickers inclusion in developing 

countries as a form of social justice, taking into account transparent 
relations and the participation of all stakeholders in taking decisions 
(Berry et al., 2022; Souza-Piao et al., 2023). 

Bioeconomy is one of the clusters yielded by the VosViewer analysis. 
However, the papers about bioeconomy are mostly conceptual and 
present the topic as an alternative to promote new business models 
related to renewable biological resources (Bicchielli et al., 2021), to 
sustainable development goals (Bicchielli et al., 2021), and refer to 
European countries (D’ Amato et al., 2017; Liobikiene et al., 2019). 

Reducing is the only circular practice in which children were 
mentioned, in the context of preventing child labor in the review of 
frameworks for reverse logistics (Melo et al., 2021). 

5. Conclusions 

For this paper, published articles referring to how circular economy 
is embracing social inclusion were reviewed. A quantitative and a 
qualitative analysis were conducted using a sample of 118 documents 
collected from the Web of Science and Scopus databases. 

The quantitative analysis indicated that most papers were published 
between 2019 and 2021. The sample of the 20 most cited papers 
demonstrated the prevalence of European countries as the affiliation of 
first authors. The analysis about authors detailed that the second most 
influential author is affiliated to a Brazilian University and the paper 
discusses the inclusion of waste pickers. 

The themes of reverse logistics/waste management and supply 
chains were the ones mainly addressed in the 20 most cited papers of the 
sample. Most qualitative articles were dedicated to analyzing subjects in 
developed countries. The only exception was Bolivia (Ferronato et al., 
2019). 

The analysis based on core words and VosViewer shows the impor-
tance of reverse logistics and waste management; most focus on waste 
pickers and their inclusion in formal urban waste management systems 

Fig. 3. Cross-tabulation based on codes intersection.  

Fig. 4. Cross-tabulation based on codes intersection.  
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in developing countries. However, there are indications that the analysis 
for developed countries is more systematic and refers to urban regen-
eration and urban recycling, taking into consideration distinct stake-
holders, such as community, society, and workers. 

Codes were also elaborated from inductive content analysis and 
stakeholders categories proposed by S-LCA. Reuse and reduce linked to 
communities, consumers, and society. The inductive analysis raised new 
subcategories for society and communities stakeholders. In the scope of 
society, it raises the concept of urban sustainability for addressing cir-
cular strategies from a systemic perspective. Also pointed out was 
innovation, not only in the context of society, as proposed by the S-LCA 
guide, but in communities perspectives. From communities perspective, 
the concept of social innovation and communing is discussed, linked to 
social entrepreneurship for demonstrating the strength of these stake-
holders for promoting circular strategies. 

For supplier’s stakeholders, the results indicated a new subcategory 
of analysis, alliances and collaboration. The supply chain theme was 
most addressed in the 20 most cited papers of the sample, while 
collaboration among suppliers raised as an important element for 
analyzing the supplier’s participation in the transition to a circular 
system. 

Among the known unknows about CE and social inclusion, it is still 
not clear the extent to which a CE that does not integrate social inclusion 
may inadvertently have severe social consequences, such as hollowing 
out of jobs and displacement of labor previously occupied in a linear 
economy (Vanhuyse, 2021). [What?] also lacks understanding of the 
extent to which CE can also potentially increase inequality by further 
marginalizing socially vulnerable groups depending on waste collection 
for their livelihood Greer et al. (2021). There is little analysis of po-
tential social exclusion caused by substituting imports of raw materials 
with circular inputs (e.g. the potential decrease in livelihood of raw 
material producers in developing countries. Theoretically, inequalities 
in the distribution of value and risks in CE were not adequately 
conceptualized, although empirical research suggests trade-offs between 
eco-efficiency (value captured by enterprises) and eco-development 
(value captured by communities) in a circular economy (Paquin et al., 
2015). Other theoretical gaps with potential negative impacts include 
the void in terms of conceptualizing the processes needed for ensuring 
that all the workers in the international CE value chain are well paid and 
have good working conditions. Empirically, very little has been done to 
investigate the impacts of CE in social inclusion. Even the assumption 
that CE is inclusive because value in CE is circulated among enterprises 
of all sizes in the industry, this has neither been sufficiently conceptu-
alized nor tested. 

Future research should theoretically and empirically explore com-
munities, urban regeneration and innovation and their links to circular 
strategies, as well as the importance of entrepreneurship and social 
innovation for intensifying circular practices embracing social inclusion, 
mainly in developing countries. 
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Gavrilescu, D., Enache, A., Ibănescu, D., Teodosiu, C., Fiore, S., 2021. Sustainability 
assessment of waste electric and electronic equipment management systems: 
development and validation of the SUSTWEEE methodology. J. Clean. Prod. 306, 
127214 https://doi.org/10.1016/j.jclepro.2021.127214. 

Geissdoerfer, M., Savaget, P., Bocken, N.M.P., Hultink, E.J., 2017. The Circular Economy 
– a new sustainability paradigm? J. Clean. Prod. 143, 757–768. https://doi.org/ 
10.1016/j.jclepro.2016.12.048. 

Ghisolfi, V., Diniz Chaves, G. de L., Ribeiro Siman, R., Xavier, L.H., 2017. System 
dynamics applied to closed loop supply chains of desktops and laptops in Brazil: a 
perspective for social inclusion of waste pickers. Waste Manage. (Tucson, Ariz.) 60, 
14–31. https://doi.org/10.1016/J.WASMAN.2016.12.018. 
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