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RESUMO 
Indústria 4.0 é um tópico central nos debates sobre novos paradigmas de produção e a Gestão Sustentável da Cadeia de 
Suprimentos pode criar uma vantagem competitiva para as empresas. No entanto, a conexão entre Indústria 4.0 e Gestão 
Sustentável da Cadeia de Suprimentos ainda é pouco explorada na literatura. Este artigo investiga as tendências na 
pesquisa sobre Indústria 4.0 e Gestão Sustentável da Cadeia de Suprimentos. Baseado em registros bibliográficos 
recuperados do banco de dados da Web of Science, avalia o crescimento do número de publicações, os tipos de 
documentos, os principais países de origem, periódicos e áreas de conhecimento, o pioneiro e o mais citado artigo e as 
palavras-chave mais frequentes. Estes resultados não apenas fornecem um panorama das pesquisas sobre Indústria 4.0 e 
Gestão Sustentável da Cadeia de Suprimentos, mas também podem contribuir para direcionar futuras pesquisas neste 
campo. 
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ABSTRACT 
Industry 4.0 is a hot topic in debates about new production paradigms and Sustainable Supply Chain Management can to 
create a competitive advantage for companies. However, the connection between Industry 4.0 and Sustainable Supply 
Chain Management is still under-explored in the literature. This paper investigates the research trends in Industry 4.0 and 
Sustainable Supply Chain Management. Based on bibliographic records retrieved from the Web of Science database, 
asses the growth in numbers of publications, documents types, major source countries, subject areas, journals, pioneer 
and most-cited article, and frequent keywords. These results not only provide a landscape on Industry 4.0 and Sustainable 
Supply Chain Management research, but also can contribute to direct for further research in this field. 
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INTRODUTION 
Although there are hundreds of papers on Industry 4.0 (MUHURI, SHUKLA and ABRAHAM, 2019; KIPPER; 2019), it 
is not yet clear what the implications of this new production paradigm (BRIXNER et al., 2020; CULOT et al, 2020; 
BONILLA, 2018). In addition, most companies are not aware of the challenges that will be faced when they adopt the 
Industry 4.0 technologies (PEREIRA and ROMERO, 2017), that include cyber-physical systems, internet of things, 
internet services, robotics, big data, cloud manufacturing and augmented reality (JAYASHREE, MALARVIZHI and 
REZA, 2020; OZTEMEL and GURSEV, 2020).  
 
Some studies investigated the consequences the Industry 4.0 on Supply Chain Management, including  capabilities and 
enabler technologies (FATORACHIAN and KAZEMI, 2020), technology transfer (SILVA, KOVALESKI and PAGANI, 
2019), disruption risk control analytics  (IVANOV, DOLGUI and SOKOLOV, 2019), and maturity levels (FREDERICO 
et al., 2019). However, the connection between Industry 4.0 and Sustainable Supply Chain Management (SSCM) is still 
under-explored in the literature (LUTHRA et al, 2020), despites planning and decision-making in SSCM context 
incorporate economic, social, and environmental dimensions (Ahi and Searcy 2013), practice that can be generate new 
revenues and  increase customer and employee satisfaction (NARIMISSA, KANGARANI�FARAHANI and MOLLA�
ALIZADEH�ZAVARDEHI, 2020; SÁNCHEZ-FLORES, 2020). 
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PURPOSE 
To investigate the research trends in Industry 4.0 and Sustainable Supply Chain Management. 
 
METHODS 
 
Data source and search strategy 
 
The Web of Science (WoS) database was consulted on March 10, 2020 to retrieve bibliometric records of documents 
related to Industry 4.0 and Sustainable Supply Chain Management research. The search expression ((“Industr* 4.0”) OR 
(“the fourth industrial revolution”) OR (“the 4th industrial revolution”)) AND (((“Supply Chain Management”) 
OR(SCM)) AND ((“Sustainab*”) OR (“Environmental”) OR(“Green”) OR (“Ecofriendly”))) was applied to gather all 
the publications with those terms in their titles, abstracts, or keywords. These search terms were used in systematic 
literature reviews on Industry 4.0 (CULOT et al. 2020; DHAMIJA, BEDI and GUPTA, 2020; COBO et al., 2018) and 
Sustainable Supply Chain Management (FRAZZON et al., 2019; GONG et al., 2019; KOBERG and LONGONI, 2019). 
Were retrieved the documents published from 2011, the year that the notion of Industry 4.0 was presented 
(KAGERMANN, LUKAS and WAHLSTER, 2011), until 2019. No language or document type was restricted in this 
search. 
 
Data analysis 
 
To identify the research trends on Industry 4.0 and Sustainable Supply Chain Management were used the co-word analysis 
method, which is the only approach to construct a similarity measure using the actual content of documents (NÁJERA-
SÁNCHEZ, 2020). Other methods (based on citations or co-authorships, for example) identify indirect relationships 
between documents (ZUPIC and ČATER, 2015). As Xu et al. (2020), Özdağoğlu et al. (2020) and Grzybowska e Awasthi 
(2020), were analysis of keywords used by the authors. Keywords are used to express the theme of the academic 
documents, and the clustering analysis of these co-occurrence keywords can reveal the knowledge structure and hotspots 
in this research field (SHI and MIAO, 2019).  
 
Using VOSviewer software (www.vosviewer.com) were produced keywords map, in which strongly related terms are 
located close to each other and the weaker the relationship is between terms, the bigger the distance is between them. 
Thus, keywords maps provide overviews for identifying the structure of a topic (VAN ECK and WALTMAN, 2010). 
Each keyword was represented by a rectangle, where the size of its label indicates the number of publications, where the 
term appears in keywords. The keywords that often co-occur are strongly related to each other and are assigned 
automatically to the same cluster. On the contrary, keywords with a low co-occurrence or no-occurrences at all, are 
assigned to different clusters. Therefore, a cluster that is made up of keywords of the same colors represents a research 
theme in which one or more research topics can be identified. 
 
RESULTS 
Were identified 32 publications in Industry 4.0 and Sustainable Supply Chain Management research. The Figure 1a 
reveals an increasing exponential trend in the number of scientific publications in the last years. Articles (20) were the 
most commonly used document type which accounted for 62% of the total publications (Figure 1b). With 8 publications 
(25%), England was the country with the greatest number of scientific publications (Figure 1c), International Journal of 
Production Research (impact factor 2018 equal 1.585) was the most productive source with five articles (16%) (Figure 
1d), and Engineering was the most common subject area (Figure 1e). Most publications (18; 56%) were cited up to four 
times (Figure 1f). Table 1 show the others highlights on Industry 4.0 and Sustainable Supply Chain Management research 
publications. 
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Figure 1: Dashboard in Industry 4.0 and Sustainable Supply Chain Management research publications 
Note: Only countries and sources that published at least two documents were plotted 
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Table 1: Highlights on Industry 4.0 and Sustainable Supply Chain Management research publications 
 Reference Citations Title Contribution 

Pioneers Lin, Ieromonachou 
and Sun (2016) 

- Smart Manufacturing and Supply 
Chain Management 

Develops supply chain related 
propositions to pursue the success of the 
smart manufacturing. 

Most 
cited 

Kamble, 
Gunasekaran and 
Gawankar (2018) 
 

48 / 230 Sustainable Industry 
4.0 framework: A systematic 
literature review identifying the 
current trends and future 
perspectives 

Proposes a sustainable Industry 4.0 
framework based on technologies, 
process integration and sustainable 
outcomes. 

Most 
Recent 

Liu and                           
Giovanni (2019) 

- Green process innovation 
through Industry 4.0 technologies 
and supply chain coordination 

Presents a model to evaluate the trade-
offs between environmental and 
economic performance entailed by green 
process innovation linked to Industry 4.0. 

 
Of the 32 publications, 143 keywords were extracted. Prior to doing the analysis, the keywords were standardized in line 
with Choi et al. (2011). Were used a unique keyword, e.g., industries and industry. Abbreviations were avoided. When 
both the original word and the abbreviated form(s) appeared in the keyword list, they were consolidated into the original 
word, e.g., internet of things, iot. Synonyms were unified. When there were two or more synonyms in the list, they were 
exchanged for the most general keyword, e.g., the 4th industrial revolution and Industry 4.0. After the refinement 
produced a database with 125 different terms. Figure 2 represent the co-word networks of 10 keywords, which appear at 
least two documents. 
 

 
Figure 2: Co-occurrence network of keywords in publications on Industry 4.0 and Sustainable Supply Chain 

Management  
 

Analysis of the relations among the most frequent keywords reveals three well-defined groups. In the upper, the blue 
cluster includes applications from Industry 4.0 technologies on Sustainable Supply Chain Management. For example, the 
Big Data can to help identify potential risks in supply chain based on the supplier’s geographic location, how large they 
are, and whether they have a higher or lower propensity for forced labor (RAUT et al., 2019), and the IoT can monitors 
the condition of perishable products during transit, minimized the wasted (MANAVALAN and JAYAKRISHNA, 2019).  
 
To the left, green cluster, explores linkages between Lean Manufacturing, Sustainable Supply Chain and the Industry 4.0. 
It is not conclusive that Lean Manufacturing is correlated with any of the sustainability pillars (economic, environmental, 
and social); and Industry 4.0 shows a strong correlation with the three sustainability pillars (VARELA et al., 2019).   
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To the right, red cluster, includes emerging themes on Industry 4.0 and Sustainable Supply Chain Management research: 
Circular Economy (RAJPUT and SINGH, 2019) and Blockchain (PRAUSE, 2019). The Circular Economy is concerned 
with the creation of self-sustaining production systems in which materials are used repeatedly (GOVINDAN and 
HASANAGIC, 2018). The Sustainable Supply Chain Management contributes towards implementing the linkage 
between Circular Economy and Industry 4.0 (RAJPUT and SINGH, 2019). Blockchains support information sharing in 
supply chains, linkstand-alone systems, and provide real-time data to all stakeholders (KOUHIZADEH, ZHU and 
SARKIS, 2019). High levels of transparency, verifiability, immutability, and reliability of data provided by blockchain 
can benefit supply chain sustainability (PRAUSE, 2019). 
 
CONCLUSIONS 
Up to the authors’ best knowledge, this is the first ever study to report the research trends in Industry 4.0 and Sustainable 
Supply Chain Management. There is an increasing trend of Industry 4.0 and Sustainable Supply Chain Management 
research in two last years. The England had the leading position in global research in this field and the number largest 
studies could be found in International Journal of Production Research. Although applications from Industry 4.0 
technologies and Lean Manufacturing are among the popular topics, Circular Economy and Blockchain are the latest hot 
spots, and can to direct the research in the next few years. This study not only presents a landscape in Industry 4.0 and 
Sustainable Supply Chain Management research, but also can contribute for direct further research in this field. 
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