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Abstract

The emergence of the underlying blockchain technology of bitcoin has gained extensive attention from researchers and
practitioners. As distributed ledger technology, blockchain widely finds its applications in the supply chain to mitigate
issues related to transparency, information sharing, process efficiency, and traceability. This study employed a knowledge-
based visualization technique to create a vision beyond other review studies on the blockchain-based supply chain. We
used bibliometric and network analysis to synthesize the previous literature. In total, 431 articles in the timespan of 2017 to
April 2022 from Scopus and Web of Science (WOS) databases were analyzed after applying search string, inclusion, and
exclusion criteria. Basic information was extracted from initial data screening; then, data was analyzed on the grounds of
co-occurrence, bibliographic coupling, citation, co-authorship, and co-citation analysis. In addition, thematic analysis was
performed to analyze the content of the previous studies, adopted research methods, and dynamic industries in the literature.
Besides all these, we identified various research gaps and proposed research directions for future study. We believe that this
study provides adequate knowledge to academic scholars and supply chain practitioners to fast-track the current research in
the supply chain domain using blockchain technology.

Keywords Blockchain - Supply chain - Bibliometric analysis - Theme analysis - Research methodology - Dynamic
industries

Introduction

Satoshi Nakamoto introduced blockchain for a peer-to-
peer electronic cash transaction system, bitcoin (Nakamoto
2008). Over the decade, it has been believed that block-
chain is far beyond cryptocurrencies and is the main rea-
son for the growth of digital currency and other non-cryp-
tocurrencies. As a decentralized technology, blockchain
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provides users with a platform to send and receive trans-
actions without third-party involvement (Dasaklis et al.
2022). Blockchain involves an immutable chain of blocks
containing data connected chronologically using the
hash function. This function secures the blocks against
any tempering and plays a vital role in verifying transac-
tions (Pandey et al. 2022). Blockchain technology makes
the process automatic, minimizes cost, and improves the
business model. Blockchain technology is snowballing,
and its market share is estimated to surpass USD 39 bil-
lion by 2025 (Vailshery 2022). Blockchain enables a wide
range of applications in the field of management (Tandon
et al. 2021), health (Tagde et al. 2021), IoT (Shammar
et al. 2021), economics (Treiblmaier 2021), and supply
chain operations (Wamba and Queiroz 2022). Blockchain
in the supply chain ensures the best solution for transfer-
ring transactions and facilitates traceability, transparency,
security, and resource management within the network.
Blockchain, with the integration of IoT, including RFID,
laser scanners, and sensors, improve the traceability of
supply chain operations. During logistics operations, this
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system notices the vehicle’s location, temperature, humid-
ity, and speed every 2 s and uploads the data on a cloud-
based system.

Many prior studies discussed the different aspects of the
blockchain-based supply chain. For example, Tapscott and
Tapscott (2017) discussed transparent transactions within
the blockchain network. Saberi et al. (2019) illustrated
blockchain’s sustainable relationship and adopting factors.
However, to strengthen the success factors of blockchain,
the authors also mentioned the challenging factors that need
to be investigated. Furthermore, previous studies also dis-
cussed the adoption of blockchain technology in organiza-
tions. In this regard, Pournader et al. (2020) and Li et al.
(2021) studied the adoption of blockchain technology in
the supply chain and aviation industries. For instance, it
cannot only streamline the process but also provide a cost-
effective solution. Mobi (2020), in his study of “adoption of
blockchain technology,” emphasized that sharing compo-
nents and information with a stakeholder makes the supply
chain more transparent, smooth, efficient, and cost-effective.
Logistics industries also adopt blockchain technology as it
increases transparency and information sharing. Customers
can easily find the origin of the food within 2 s. Walmart
implemented this for transparency; Maersk and IBM use
this to mitigate cross-border issues. In addition, Queiroz
and Wamba (2019), in their study, discussed the recent
blockchain applications. Lohmer et al. (2020) analyzed the
resilience strategies, and Kshetri (2018) depicted the value
and objectives of blockchain technology in the supply chain.
Likewise, Wamba and Queiroz (2020) explored the themes
used in blockchain-based supply chain studies and future
research agendas. Moosavi et al. (2021) provided a short
analysis using bibliographic coupling (citation, co-citation,
co-occurrence analysis) and network analysis of the block-
chain-based supply chain. Lim et al. (2021) provided the
detail of the themes, dynamic industries, and methodology
in their literature review. However, their proposed work did
not provide any network analysis to cover other essential
aspects of blockchain-based supply chain. Regarding recent
studies related to bibliometric research, Kuzior and Sira
(2022) selected 1842 documents published from 2007 to
2021 using the Scopus database. They performed citation
and co-occurrence analysis using VOSviewer software. In
another study on blockchain technology in the food sup-
ply chain, Pandey et al. (2022) used the Scopus database
to perform general citations, bibliometric coupling, and co-
word analysis. Jin and Chang (2022) conducted bibliometric
research on blockchain in environmental management. They
extracted data from WOS, and for description analysis, they
adopted the R-package and VOSviewer for visualization.
In conclusion, these articles discussed applications, values,
recent trends, and future goals related to the blockchain-
based supply chain. Still, no previous study focuses on other
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areas related to the blockchain-based supply chain that our
paper tries to fulfill.

This research aims to reveal a comprehensive bibliomet-
ric literature review of the blockchain-based supply chain,
to fulfill the gaps left by the prior studies. The results of
this study can provide the hotspots of published articles
to explore research opportunities. It can also provide deep
knowledge of a research field, influencing authors’ region
and mapping its boundaries. To achieve research knowledge,
it is compulsory to know the existing limitations (Tseng
et al 2021). This provides an ease to identify new trends and
expose the research agenda, as this is our primary motiva-
tion. To the best of the authors’ knowledge, no prior study
examined the detailed bibliometric literature review and
software-based thematic analysis. Furthermore, this paper
also discusses the adopted research methods, dynamic indus-
tries, and future agendas, to which the prior studies have
not given much attention. It also provides a thematic analy-
sis framework so that academic researchers and industrial
practitioners can consider these for further research. Based
on these factors, this study aims to answer the following
questions:

Q1. What are the research hotspots in the existing litera-
ture on blockchain-based supply chains?

Q2. What are the most influential countries, articles,
authors, and journals related to the blockchain-based
supply chain?

Q3. What are the dominant themes and trends on the site
of blockchain-based supply chain research?

Q4. Which critical methodologies and dynamic indus-
tries were discussed in blockchain-based supply chain
literature?

Q5. What are the research gaps and future agendas in
light of the blockchain-based supply chain?

Subsequently, this research tries to make the following
contributions to the existing literature:

1. This study conducted a comprehensive bibliometric lit-
erature review using an R-based tool and VOSviewer.
A descriptive analysis was performed to determine the
prominent subject domains and number of publications
per year. We also executed co-occurrence, bibliographic
coupling, citation, co-authorship, and co-citation analy-
ses to find the influencing articles, authors, countries,
and organizations.

2. This research constructed a thematic framework after
performing software-based thematic analysis to cat-
egorize the previous literature, which provides ease in
checking the main research directions.

3. We also categorized the previous literature based on the
adopted methodologies. The result provides insight into
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implemented research methods and the missing ones that
have not gained much attention.

4. We subdivided the articles based on dynamic industries,
which provides help in examining which industry has
been discussed by the previous literature and which
industry needs to be discussed.

5. Furthermore, we also proposed research agendas for
future studies based on the acquired results.

The remaining article is structured as follows: The bib-
liometric analysis section briefly discusses the history of
bibliometric analysis. The research methodology section
discusses the methodology used in this study. The network
analysis section outlines the network analysis. At the same
time, blockchain-based supply chain themes are provided
in the next section. Likewise, adopted methodologies and
dynamic industries are present in the following sections.
Subsequently, the discussion section discusses the acquired
results. Theoretical, managerial, and policy-related implica-
tions are provided in the implication section. The conclu-
sion, limitations, and future agenda section conclude the
paper and highlight the main areas for future research.

Bibliometric analysis

Bibliometric analysis was first introduced by Pritchard in
1969 and later was used by many scholars as a research
method to understand the study background and to find the
research gaps (Khanra et al. 2021; Tandon et al. 2021). This
technique has been used in different fields, such as manufac-
turing (Bhatt et al. 2020), economics (Bonilla et al. 2015),
big data (Khanra et al. 2020), and software development
(Moral-Muiioz et al. 2020). This method provides the best
intellectual structure of any domain without any fuzziness
(Xue et al. 2018). Many scholars have suggested mapping
and thematic analysis of different research fields. Subse-
quently, our research addresses the application of blockchain
technology in the supply chain and understanding its related
fields from the start to the present.

Research methodology

This research mainly focuses on the bibliometric analysis
of blockchain technology in the supply chain. The proposed
research assesses the published articles using different sta-
tistical tools (VOSviewer, R-based tool) to extract a quanti-
tative result from pictorial data. Initially, data was collected
using various search engines and then analyzed to evalu-
ate published articles per year and relevant research areas.
Also, it provides detail about the influential authors, coun-
tries, organizations, and relevant journals that belong to the

blockchain-based supply chain field. Furthermore, the most
impactful subject areas and articles are highlighted based on
the selected data. Hence, our proposed bibliometric study
includes articles related to blockchain technology in the
field of the supply chain since the origin of this technology.
Mainly selected articles were associated with technology
adoption, success factors, barriers, and applications in dif-
ferent supply chain operations and industries.

Data collection

Search strings were used to collect data for mining purposes
in the selected databases (Scopus and WOS). The data was
extracted on April 30, 2022. After this, these articles were
reviewed and analyzed based on the titles, abstracts, and
other inclusion—exclusion criteria proposed by various
scholars.

Identification of search terms

Several articles from the previous literature were reviewed
to identify the relevant keywords. For this purpose, we
also searched “blockchain” and “supply chain” on Google
Scholar to find suitable keywords. Based on the review pro-
cess, the following critical terms were identified: Ethereum,
hyper ledger fabric, distributed, decentralized, smart con-
tracts, transport, logistics, and cross-border trade. After
removing the duplication, the final search string was cre-
ated by 1st and 2nd authors, which was (“blockchain” OR
“Ethereum” OR “Hyperledger Fabric”) AND (“Supply
chain” OR “transport” OR “logistics” OR “cross-border
trade”). This search string was used to scan the articles from
Scopus and WOS databases on April 30, 2022.

Article selection

The selection of a database is essential for carrying out good
research. For this purpose, we mainly used Scopus (www.
scopus.com) and WOS (www.webofscience.com) databases.
Compared to the other databases, Scopus provides extensive
exposure, and its advanced search option allows scholars to
aggregate references and citation arrangements from the arti-
cles (Maflahi and Thelwall 2016). Also, the Scopus database
includes numerous journals published by different publish-
ers, such as Springer, Elsevier, Taylor and Francis, Emerald
Insight, and the IEEE (Foncubierta-Rodriguez et al. 2014).
WOS was also used to account for articles and journals not
present in the Scopus database.

Firstly, key terms were searched in both databases.
Based on the abstract, title, and keywords, the total result
for the Scopus and WOS databases were 3256 and 1398,
respectively. Secondly, the subject area was limited to
business management and accounting, decision sciences,
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social sciences, economics, and finance, in which priority
was given to only journals and review articles published in
English.

Scopus also provides an option for selecting an appropri-
ate journal. After selecting related journals, the third step is
to thoroughly scan and review articles based on title, abstract
and critical terms. In total, we extracted 564 articles from
Scopus and 273 from the WOS database in BibTeX (bib) and
plain text (txt) format. Finally, we applied a fourth and last
step in which Bibliometrix, an R-based software, was used
to combine both files after removing the duplicate articles.
As aresult, 431 articles were exported in comma-separated
value (CSV) and research information system (RIS) format
for bibliometric analysis.

Initial data screening

A total of 431 articles were extracted from Scopus and WOS
databases, containing 175 journal publications from 2017
to April 2022. Table 1 shows the preliminary information
about the data, which mainly included three types of articles,
namely, research, review, and early access papers, where
the maximum percentage goes for research articles. Further-
more, we also checked the variation of authors in which the
collaboration index value was significant. The collaboration
index value is the ratio of authors of multi-authored articles
to the total multi-authored articles.

Table 1 Preliminary information derived from descriptive analysis

Description Results
Timespan 2017-2022°
Database Scopus, WOS
Sources (Journals) 175
Documents 431
Average years since the publication 1.4

Average citations per document 28.67
Average citations per year per doc 9.241
Article 383

Early access 19

Review 29

Authors 1185
Author appearances 1532
Single-authored documents 22
Documents per author 0.364
Authors per document 2.75
Co-authors per documents 3.55
Collaboration index 2.89

#Publication year from June 2017 to April 30, 2022.

bRatio of authors of multi-authored articles to total multi-authored
articles
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The result from Fig. 1 indicates an annual number of
articles. The graph reveals the fact that there is a signifi-
cant increase in the number of articles. The first article was
published in June 2017. In 2018, research outputs acceler-
ated particularly to 93% growth. Two more research meth-
ods were introduced in that particular year: case studies and
content analysis in the blockchain-based supply chain field.
Furthermore, in 2018, blockchain was introduced in the food
supply chain for traceability purposes. Marsek and IBM also
adopted blockchain technology for their supply chain net-
work. The number of articles in 2019 goes beyond 46 plus,
which shows an approximately 67% significant increase.
That year, the research method shifted from case studies to
content analysis. In 2020 total gain is calculated to be 55% as
questionnaire surveys, action research, and mixed methods
were the main research methods for that era. In 2021 38%
growth was calculated, the lowest growth rate compared to
the previous years. The COVID-19 epidemic might be one
of the reasons behind this. A total of 79 articles were pub-
lished in the first quarter of 2022, and the expected number
of articles in this year will be 316, with an expected growth
rate of 47%.

Articles were also categorized based on their subject
domains. Table 2 shows that decision sciences (39%),
operations management (27%), and business and account-
ing (15%) are the significant subject areas for blockchain
application in the supply chain. However, the application of
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Fig.1 Annually published number of articles related to blockchain-
based supply chain

Table 2 Categorization based on subject domains

Subject area Count (percentage)

Operations management 118 (27)
Decision sciences 167 (39)
Business and accounting 64 (15)
Environmental sciences 17 (4)
Social issues 54 (13)

11 (3)

Economics, econometrics, and finance
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Fig.2 Number of articles published by each country

blockchain also seems to be dominant in the field of social
issues (13%). Environmental sciences (4%) and economics,
econometrics, and finance (3%) got a comparatively lesser
intensity.

The statistics also show that China (128) and the USA
(65) are the leading countries in terms of published articles.
Approximately 45% of total articles are reported by these
two countries, followed by India (60) and the UK (53). The
number of articles published by each country is shown in
Fig. 2

Network analysis

Researchers have used various tools to conduct a biblio-
metric analysis, such as Bibliometrix, an R-based tool for
literature mapping (Aria and Cuccurullo 2017), Gephi
(Cherven 2015), CiteSpace (Van Eck and Waltman 2017),
Pajek (Mrvar and Batagelj 2014), VOSviewer (Kuzior and
Sira 2022), HistCite (Zhang et al. 2018), and Bibexcel (Pilk-
ington 2018). We employed bibliometrix, an R-based tool
for literature mapping, and VOSviewer for network visu-
alization of scientometric data. We mainly performed co-
occurrence analysis, bibliographic coupling, co-authorship,
citation, and co-citation analysis in data analysis. To analyze
the data and report the result, we referred to the software
manuals of Guleria and Kaur (2021) and the research by
Moosavi et al. (2021) and Oyewola and Dada (2022).

In network visualization of scientific data, the represen-
tation of the various items such as authors, publications,
keywords, countries, and organizations has been performed
by mentioning significant nodes (Akinlolu et al. 2020).
Mainly one map contains only one item, as it is uncom-
mon to get two things in a single map, e.g., the authors and
publication in one map (Ali and Shoaib 2023). The node
size (circle) in network mapping depicts the measured value
of those items. The greater the numerical value, the more
significant the node will be. The numerical value mainly

represents the citation of an article or the number of occur-
rences. The link (edges) between the nodes represents the
relationship between them. Connections determine the
strength (weight) value; the greater the total link strength
(TLS) value, the stronger will be the relationship between
two nodes (Moosavi et al. 2021). Hence, if the node indi-
cates the number of occurrences of the article, then links
show the number of references shared between them. So
greater the nodes greater will be the TLS value (weight).
The position and color of nodes in a network map also pro-
vide essential information. If the article (nodes) lies closer
to each other, it seems that they are related and share more
references. The same color depicts that the article falls into
the same category.

The bibliometrix R-based tool provides a wide variety of
literature mapping. As compared to the other tools, it screens
the data more efficiently. VOSviewer offers a broad view
of visualization in different categories. VOSviewer mainly
provides three types of visualization, e.g., “network visuali-
zation,” “overly visualization,” and “density visualization.”

Co-occurrence analysis (co-word analysis)

Co-occurrence analysis was performed to understand the
intellectual terms mentioned by various scholars. In total,
1322 author keywords and 1243 index keywords were iden-
tified. Table 3 depicts the TLS value of the top 10 authors
and index keywords. “Blockchain” and “supply chain” were
considered the most critical keywords in both categories.
Figure 3a reveals the network visualization of all keywords.
Blockchain and the supply chain are the most prominent
nodes. In addition, the search terms used for scanning arti-
cles were also popular keywords, which shows the block-
chain potential in supply chain management (Chang et al.
2019).

The success factors of pure blockchain technology, e.g.,
smart contract, trust, information management, and digital

Table 3 Co-occurrence analysis results for author and index key-
words

Author keyword TLS Index keyword TLS
Blockchain 322 Blockchain 258
Supply chain 303 Supply chain 277
Traceability 44 Food supply chain 39
Sustainability 34 Internet of things 35
Smart contract 31 Decision making 31
Transparency 26 Transparency 29
Logistics 22 Information management 26
Internet of things 20 Sustainable development 26
Trackability 20 Smart contract 25
Trust 19 Digital storage 23
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Fig.3 a Network visualization
of all keywords. b Overlay visu-
alization of all keywords
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storage, are the most prominent terms, as it is expected
result because a “blockchain enables resilient and truly
peer-to-peer distribution system” (Nakamoto 2008). The
keyword “internet of things” also places itself in the top 10,
indicating that these two technologies are used together.
The efficiency of IoT-based blockchain technology is
higher than that of individual ones (Yadav et al. 2021).
Moreover, the supply chain characteristics, e.g., traceabil-
ity, transparency, and tracking, were considered block-
chain’s top applications. According to prior studies, this
technology has a deep root in supply chain and logistics
operations (Agrawal et al. 2021).
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The high numerical value of “sustainability” or “sustain-
able development” indicates that researchers also focus on
making the supply chain more sustainable using blockchain
technology. The high-frequency value for the “food supply
chain” shows that this is also a hot topic in the supply chain
industry. The traceability issues in food and medicines are
still a challenge for the food and pharmaceutical industries,
and blockchain is the only solution (Shoaib et al. 2020).

Furthermore, keywords were also analyzed based on a
timespan of 2017 to April 2022. Figure 3b shows the over-
lay visualization of all keywords. A clear look at the graph
reveals that COVID-19, information analysis, centralized,
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smart contract, sales, cost, distributed ledger, and efficiency
are the keywords used predominantly in early 2022. Terms,
e.g., sustainability, decision-making, traceability, visibility,
and stakeholder, were significant in 2020-2021.

Bibliographic coupling

Initial data screening of the top 10 journals is shown in
Table 4. Journals are ranked based on fractional TLS
values. As we can see, there are an excessive amount of
blockchain articles on different supply chain domains,
so researchers do not bind themselves to a few journals.
Scholars in this domain adopted a diverse range of jour-
nals, including accounting, engineering management,
information management, strategy, sustainability, applica-
tions, and operations management. Moreover, 17 journals
have reported six or more articles in this area, approxi-
mately 10% of total journals. International Journal of Pro-
duction Research and Sustainability are the top journals in

this field, tracked by the International Journal of Produc-
tion Economics and Supply Chain Management. Figure 4
depicts the bibliographic coupling for journals with the
threshold of a minimum of five articles per journal and five
citations per article.

Authors, organizations, and countries are ranked in
bibliographic coupling based on the TLS values. TLS
determines the strength of the link value shared between
two nodes (authors, organizations, and countries). After
applying the threshold criteria, the top 10 authors, organi-
zations, and countries are given in Table 5. Sarkis J. got
the highest impact value, followed by Gunasekaran A. and
Choi T.M., which shows that their contributions to the
blockchain-based supply chain are more significant than
the other authors, and their articles are more worthwhile.
As for the top ten organizations, Hong Kong Polytechnic
University, Hong Kong, is considered the most impact-
ful organization working in this domain. Four prominent
authors from Hong Kong Polytechnic University, Choi

Table 4 Top 10 journals based

on TLS values Journal name Count Citation TLS
International Journal of Production Research 24 2266 874.85
Sustainability (Switzerland) 37 731 841.55
International Journal of Production Economics 14 687 441.23
Supply Chain Management 10 1069 432.63
IEEE Access 26 978 384.71
Annals of Operations Research 9 116 366.62
Transportation Research Part E: Logistics and 11 682 334.35
Transportation Review
International Journal of Information Management 8 1146 318.78
Computers & Industrial Engineering 12 454 309.74
Journal of Enterprise Information Management 6 86 286.82

Fig.4 Bibliographic coupling
for journals
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Table 5 Bibliographic coupling analysis results for the top 10 contributing authors, countries, and organizations

Authors (TLS) Organizations (TLS)

Countries (TLS)

Sarkis J. (983.30)
Gunasekaran A. (815.77)
Choi T.M. (695.03)
Queiroz M.M. (591.96)
Fosso Wamba S. (549.31)
Kumara (530.37)
Kouhizadeh M. (488.79)
LiZ. (468.87)

Kayikci Y. (457.84)
Wang Y. (455.75)

The Hong Kong Polytechnic University, Hong Kong (332.66)
Toulouse Business School, France (270.26)

Paulista University, Brazil (270.26)

California State University, USA (231.74)

Chongging University, China (227.58)

Brunel University London, UK (220.86)

Worcester Polytechnic Institute, USA (208.83)

Liuc University Carlo Cattaneo, Italy (208)

Delft University of Technology, Netherlands (208)

Emlyon Business School, France (205.36)

USA (4915.34)
UK (4344.47)
China (4221.02)
India (3516.64)
France (2336.88)
Australia (1428.30)
Turkey (1423.21)
Italy (1402.56)
Hong Kong (1383)
Pakistan (1186.49)

T.M., Lui J., Kumar A., and Wang Y., are on the list of
top blockchain-based supply chain authors. The table also
depicts TLS values for countries. The sequence of the most
impactful country is the USA, UK, China, and India (Refer
to Fig. 2). It is stated that China published more articles
than UK and USA, but the worth of the articles published
by the UK and USA is more than China. Interestingly,
it is also observed that some developing countries, e.g.,
India and Pakistan, also make a significant contribution
in this domain.

A bibliometrix, an R-based tool, is used to sketch the
triple field plot mentioned in Fig. 5. This shows the inter-
connection among authors (left), affiliation (middle), and
authors’ keywords (right). This plot is based on count values,
e.g., the number of publications per author, institute, and
number of times keywords appear in the database. However,
the sequence arrangement will differ. The graph reveals that
three authors published most of the papers on blockchain
technology with the affiliation of Khalifa University. Most
articles are on blockchain technology and its core applica-
tion (smart contracts, traceability). Moreover, sustainability
is also a keyword for most of the articles.

Fig.5 Triple field plot of
authors, affiliation, and key-
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Co-authorship analysis

To understand the multiple author contributions, a co-
authorship analysis was performed. In a research field,
co-authorship analysis measures the degree of combined
publications between the scholars to expand the knowl-
edge. Figure 6 presents the top four authors cluster with
a minimum of five citations threshold and a resolution
of 1.0. The clear look of Table 6 indicates that cluster 1
(red) Li Z. and Huang G.Q. having four links and 4 and 3
TLS, respectively, are the dominant authors. Wang J. and
Li H. are more productive authors in cluster 2 (green)
and Liu Y. in cluster 3 (blue), and Wang X. and Wang
Y. in cluster 4 (yellow) appear as strong collaborative
authors.

Most prominent authors of a few clusters are also consid-
ered the top 10 authors mentioned in bibliographic coupling
analysis. Moreover, this also predicts that many authors are
from the same region (China) and prefer collaboration with
authors in the exact geographic location.

Co-authorship analysis for the organizations is depicted
in Table 7. Only two clusters were considered for the
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Fig.6 Top 4 author clusters obtained from co-authorship analysis

Table 6 Links and TLS for co-authorship analysis for an author

Cluster 1(red) Links TLS Cluster 2 (green) Links TLS
Huang G.Q 4 3 Wang F 3 3
LiZ 4 4 Wang J 8 4
Liu X 2 1 LiH 7 3
Wang B 2 2 LiuJ 3 3
Zhang M 2 1 Xul 6 3
Zhao Z 8 4 Zhang X 6 4
Zhong R.Y 2 2

Cluster 3 (blue) Links TLS Cluster 4 (yellow) Links TLS
ZhangJ 2 2 Wang X 8 5
Zhang Z 2 2 Zhao C 2 1
LiuY 3 3 Wang Y 7 3
Choi T-M 1 1 Kumar A 1 1
Chen' Y 1 1

organizations. Cluster 1 (red) contains six universities
having six and eight links values. In cluster 2 (green), the
average link value is four, except for the Emlyon Business
School, Ecully, France, which has a link value of ten.

Compared to other analysis, co-authorship for an organ-
ization has not been harmonized as it contains threshold
values for a minimum number of documents and citations
of an organization which is challenging to meet simultane-
ously. Secondly, organizations include long names, includ-
ing the school, university, city, and country. That is why
the organization’s name may not have a consistent format.
Co-authorship analysis for an organization is shown in Fig. 7

The co-authorship analysis for 22 countries can be subdi-
vided into the five clusters mentioned in Table 8 and shown
in Fig. 8. Cluster 1 (red) is the most dominating one contain-
ing China and USA. Moreover, India and France in cluster
2 (green), Australia and Malaysian in cluster 3 (blue), Can-
ada in cluster 4 (yellow), and Pakistan in cluster 5 (purple)
are the most influencing countries according to their TLS
values.

Citation analysis

Citation analysis provides help in understanding the research
status in the domain of authors, countries, and organizations.
Table 9 reveals that Sarkis and Kouhizadeh got the highest
value of citation, followed by Choi and Wang. The USA,
China, and the UK are on top of the list for the most cited
articles. The result proposed that the researchers in these
countries may focus on hot research topics in that domain.
In case of affiliation, the Hong Kong Polytechnic University,
Hong Kong, is nominated as a leading organization in cita-
tion analysis, same as bibliographic coupling results (refer
to Table 5).

In comparison, bibliographic coupling provides the most
efficient clustering and sharing of the intellectual framework
of coupled articles, whereas citation analysis provides the
details of the number of accepted published articles. Thus,
the combined result of bibliographic coupling and citation
analysis reveals that the Hong Kong Polytechnic University
has published famous and highly accepted articles in this era

Table 7 Links and TLS for

co-authorship analysis for an Cluster 1 (red) Links TLS
organization Bahria Business School, Bahria University, Islamabad, Pakistan 1
Beijing Key Laboratory of Urban Spatial Information Engineering, Beijing, China 8 1
Lincoln International Business School, Lincoln, UK 8 1
School of Economics and Management, Chang’an University, Xi’an, China 6 1
School of Management and Economics, Dalian University, Dalian, China 6 1
School of Management and Engineering, Xuzhou University, Xuzhou, China 6 1
Cluster 2 (green) Links TLS
College of Business Administration, Sao Paulo, Brazil 4 1
Emlyon Business School, Ecully, France 10 2
Indian Institute of Management Kashipur, India 4 1
Jaipuria Institute of Operation and Supply Chain Management, Noida, India 4 1
National Institute of Industrial Engineering, Mumbai, India 4 1
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Table 8 Links and TLS for

Cluster 2 (green) Links TLS Cluster 3 (blue) Links TLS
France 12 16 Australia 12 14
India 15 30 Malaysia 9 9
Russian federation 7 3 New Zealand 6 6
Turkey 3 3 UAE 8 9
UK 5 10

Cluster 5 (purple)  Links TLS

Pakistan 12 14

Saudi Arabia 9 14

South Korea 5 5

co-authorship analysis for each Cluster 1(red) Links TLS
country China 15 49
Finland 3 5
Hong Kong 8 18
Taiwan 8 10
USA 14 33
Cluster 4 (yellow) Links TLS
Canada 11 14
Iran 8 8
Italy 9 7
new zealand
united agab emirat
australia
southdkorea mal@ysia o
pakistan umtwates
saudiarabia l = honglkong
unitedﬁ@om france
iran jtaly canada taiwan
russian federation
tutkey

Fig. 8 The co-authorship analysis for countries

and has a significant role in making an intellectual frame-
work and defining the research limitations.

Citation analysis has also been performed in this study
to rank the articles based on global and local citations.
Table 10 shows the ranking of articles based on a global
citation. A local citation (LC) measures the number of
citations a paper receives within the network. In contrast,
a global citation (GC) is the number of citations received
within the database. This value determines the popularity
of an article in that domain. Saberi et al. (2019) got the
highest-ranking value in global citation (799), followed

@ Springer

by Queiroz and Wamba (2019) and Wang et al. (2018),
having global citation values of 320 and 307, respec-
tively. The key reason could be that Saberi et al. (2019)
discussed blockchain technology and IoT in detail and
their application to sustainable supply chains and logis-
tics. Moreover, they also mentioned the implementation
issues of blockchain technology in the supply chain. It
is observed that global citation is not only the indica-
tor for ranking. Interestingly, Wang et al. (2019) got a
higher value of the local citation (73) as compared to
Min (2019) having local citation (63). This shows the
cross-disciplinary interest of authors in the domain
of the blockchain. In addition, it is also observed that
2018-2019 articles got the highest citation values com-
pared to previous years.

Co-citation analysis

Co-citation belongs to the state where two documents
appear together in the reference list of the third document
(Zupic and Cater 2015). In citation analysis, nodes rep-
resent the journal paper, and edges represent the paper’s
co-citation (Petroni et al. 2018). Therefore, the more the
edges, the higher will be the co-citation value. The higher
value of co-citation indicates that these papers are corre-
lated and belong to the same field. We also observed that
articles with a minimum of one citation also appear in that
analysis. As it is difficult to perform an analysis for all
the articles, so we choose threshold criteria of a minimum
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Table 9 TLS and citation analysis for the top 10 authors, countries, and organizations
Authors (TLS) Citation ~ Countries (TLS) Citation  Organizations (TLS) Citation
Sarkis J (91)1446 USA (1462)3785 The Hong Kong Polytechnic University, Hong Kong  (38)595
Kouhizadeh M (76)1198 UK (1278)2315 Cardiff University, UK (33)327
Choi T.M (61)787 China (1213)2786 Shenzhen University, China (15)162
Wang Y (52)565 India (978)1564 Chongqing University, China (14)44
Wang J (42)236 France (557)1104 University of Salerno, Italy (14)30
Gunasekaran A (38)642 Italy (524)749 Lund University, Sweden (11)22
LiH (36)115 Hong Kong (487)1084 Khalifa University of Science and Technology, UAE (10)227
Queiroz MM (34)635 Turkey (362)185 Auckland University of Technology, New Zealand (10)153
Wang X (32)76 Taiwan (334)431 Lumen Research Institute, Australia (10)141
Zhang X 31(40) Australia (299)628 University of Hong Kong, Hong Kong 10)116
Table 10 Top 10 most cited articles based on the global citation
Author Title Journal Name LC GC GCPY
(Saberi et al. 2019) “Blockchain technology and its relationships  International Journal of Production Research 158 799 199.7
to sustainable supply chain management”
(Queiroz and Wamba 2019) “Blockchain adoption challenges in supply International Journal of Information 80 320 80
chain an empirical investigation of the main Management
drivers in India and the USA”
(Wang et al. 2018) “Understanding blockchain technology for Supply Chain Management 78 307 176.7
future supply chains a systematic literature
review and research agenda”
(Min 2019) “Blockchain technology for enhancing supply  Business Horizons 63 246 61.5
chain resilience”
(Kamble et al. 2019) “Understanding the Blockchain technology International Journal of Production Research 61 244 61
adoption in supply chains-Indian context”
(Treiblmaier 2018) “The impact of the blockchain on the supply  Supply Chain Management 59 236 47.2
chain a theory-based research framework
and a call for action”
(Wang et al. 2019) “Making sense of blockchain technology how  International Journal of Production 73 228 57
will it transform supply chains” Economics
(Kamble et al. 2020) “Modeling the blockchain enabled traceability International Journal of Information 37 201 67
in agriculture supply chain” Management
(Perboli et al. 2018) “Blockchain in Logistics and Supply Chain: IEEE Access 41 200 40
A Lean Approach for Designing Real-World
Use Cases”
(Cole et al. 2019) “Blockchain technology implications for Supply Chain Management 71 195 48.7

operations and supply chain”

of five citations and the top 50 articles. Figure 9 presents
the co-citation analysis for references. Four clusters were
formed, consisting of 801 links and 418 TLS. This shows
that articles in each cluster belong to a similar category
and share the same reference list. Moreover, it is noted that
Saberi et al. (2019) is the most impactful article having 43
links, 58 TLS, and 61 citations, followed by Kamble et al.
(2019), having 42 links, 31 TLS, and 31 citations. This
shows that most articles contain these two articles in their
reference list.

Co-citation analysis for journals is also demonstrated
in Fig. 10. Co-citation analysis for journals denotes the

citation of two articles in different journals. Co-citation
of the journal states which journal articles are correlated
or which journals publish the articles having the same
research domain. Three journal clusters were formed,
with 80 links and 3291 TLS values. Cluster (red) contains
the core journals related to the blockchain-based supply
chain. International Journal of Production Research
got the highest co-citation value among others, hav-
ing 38 links, 365 TLS, and 854 citations, followed by
IEEE Access journal, having 49 links, 429 TLS, and 645
citations.

@ Springer



14040

Environmental Science and Pollution Research (2023) 30:14029-14049

Fig.9 Co-citation analysis for
references
P

tapscott, d., tapsgott, a., how bloc
underwood, s., blggkchain beyond bit

lu; q., xu, “ad*abie blockchain

chistidis, k., déyetsikiotis, m., b

francisco, k., swanson, d., the supp

T

min, h., blockcha‘technologyfore

wang, y., han, j. 'beynon—qﬂs, 8

TSNy =
dolgui, a.‘anc.d;;“tryasaev,

‘ 3

Fig. 10 Co-citation analysis for
journals

journal of busiiessogistics

ment:-an internat

e = 8
- P logisfics ieeae;ss—'
uction .

- 5 /
transpon“ research part e: logi

Blockchain-based supply chain themes

With the increase in blockchain applications, it is chal-
lenging to analyze its knowledge-based areas. Thematic
analysis is one of the methods by which previous litera-
ture can be categorized based on semantic similarities
(Caviggioli and Ughetto 2019; Ali et al. 2022). The the-
matic analysis provides help in examining each cluster
based on the content analysis.

Six thematic areas were identified using the biblio-
metric tool having 4627 links and 2457 TLS. Clusters are
separated by different colors, as shown in Fig. 11. The
top 5 articles from each cluster are ranked based on their
TLS, as mentioned in Table 11.

Knowledge integration
This is one of the dominant clusters, containing 25% of

articles. The articles within this cluster mainly focus on
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Fig. 11 Identified thematic areas using the bibliographic tool

blockchain technology in general and supply chain in par-
ticular. Lim et al. (2021) mentioned the critical concepts
related to blockchain technology and its characteristics.
Furthermore, Dutta et al. (2020) noted its technological
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Table 1? Six thematic clusters Cluster Articles Links TLS Citations
and their links, TLS, and
citation values Cluster 1(red) (Dutta et al. 2020) 9 132 129
Knowledge integration (Lim et al. 2021) 98 101 35
(Chang and Chen 2020) 97 98 59
(Kayikci et al. 2022) 98 81 30
(Hong and Hales 2021) 95 6 8
Cluster 2 (green) (Wang et al. 2018) 95 56 307
Strategy and potential (Pournader et al. 2020) 96 49 191
(Kopyto et al. 2020) 96 46 25
(Li et al. 2020) 97 43 16
(Centobelli et al. 2021) 96 41 17
Cluster 3 (purple) (Wamba et al. 2020) 97 87 90
Technology implementation (Queiroz and Wamba 2019) 90 66 20
(Kamble et al. 2019) 75 59 244
(Kamble et al. 2021) 94 56 29
(Wong et al. 2020) 96 53 142
Cluster 4 (blue) (Saberi et al. 2019) 82 69 799
Sustainability development (Mukherjee et al. 2021) 97 67 21
(Paul et al. 2021) 97 62 5
(Nayak and Dhaigude 2019) 76 39 30
(Kouhizadeh et al. 2021) 97 32 24
Cluster 5 (yellow) (Dubey et al. 2020) 90 69 139
Performance and resilience (Nandi et al. 2020) 98 46 38
(Wang et al. 2020) 87 42 10
(Lohmer et al. 2020) 94 40 68
(Kim and Shin 2019) 97 33 52
Cluster 6 (pink) (Wang et al. 2021) 96 38 20
Industrial application (Tezel et al. 2021) 96 34 14
(Kifokeris and Koch 2020) 84 33 10
(Hamledari and Fischer 2021) 34 30 14
(Hijazi et al. 2021) 79 29 6

key challenges in operational management as blockchain
have the potential to make supply chain operations smooth.
Blockchain’s core characteristics, e.g., smart contracts,
mutual trust, scalability, and transparency, help supply chain
partners make agreements, payments, and many others.

Moreover, Kayikci et al. (2022) discussed blockchain
technology in the light of operation, people (customers,
stakeholders), and their performance. They argued that
blockchain could potentially overcome supply chain issues
in the future. It is also observed that some studies state the
challenges of blockchain technology. For example, com-
panies do not feel secure sharing their information in an
unauthorized blockchain network, including scalability and
latency issues (Dutta et al. 2020).

Strategy and potential

Articles within this cluster contain 24% of the total articles.
They discuss the potential of blockchain technology in the

supply chain and logistics. Most of the studies in this clus-
ter mention transparency, trust, data security, information
sharing, and decentralization network supply chain charac-
teristics. Wang et al. (2018) provided the framework model
for making a future strategy using blockchain technology.
Li et al. (2020) argued that RFID and IoT could not improve
transparency alone but with the integration of blockchain
technology, especially in manufacturing organizations where
integrated technology can enhance production.

Technology implementation

Cluster 3 shares 12% of total articles labeled as a technol-
ogy implementation, with articles related to the adoption
of blockchain technology in the supply chain. Due to the
COVID-19 pandemic, the world economy has deterio-
rated. This raises a question mark on trust issues in the
supply chain. According to a survey, over 75% of US firms
have been disturbed by the lack of adoption of blockchain
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technology (Fahim and Mahadi 2022). Shoaib et al. (2020)
stated that 35% of organizations do not want to adopt this
technology. In comparison, the challenges of blockchain
technology got more attention for researchers than enablers.
Queiroz and Wamba (2019) stated that cost is one of the
main challenges for adopting blockchain technology, as this
requires a heavy investment.

Many authors also studied the adoption of blockchain
technology for different geological locations. The main rea-
son is to validate the prime barriers that affect the adop-
tion of blockchain technology. Kamble et al. (2019) studied
the adoption of blockchain technology in India. Similarly,
Queiroz and Wamba (2019) considered adopting block-
chain technology in the USA and India, whereas Wong
et al. (2020) mainly focused on Malaysia. Integrating all
these studies concludes that technology adoption is one of
the main barriers, including data mutability, scalability,
data privacy, and security risk (Kamble et al. 2021). Fur-
thermore, top management support is also one of the barri-
ers. This includes organizational trust, culture for adoption,
and hesitation to adopt the new technology.

Sustainability development

Sustainability in a blockchain-based supply chain is also
one of the hot research domains. Saberi et al. (2019)
stated that blockchain technology provides the best solu-
tion for making the supply chain more sustainable. They
also argued that organizations could improve transpar-
ency by minimizing network and manufacturing costs.
Organization can achieve their economic goals by using
blockchain technology. Mukherjee et al. (2021) stated
that blockchain provides transparency for food products.
Due to the blockchain network, customers can easily
trace the origin of the food (Paul et al. 2021). Hence,
blockchain can improve customer satisfaction and trust
between the stakeholders. Previous research also pro-
posed a sustainable framework for adopting blockchain
technology for small and medium enterprises (Nayak and
Dhaigude 2019). This determines blockchain technol-
ogy’s potential for improving scalability and flexibility
for operational management (Paul et al. 2021). Block-
chain technology helps minimize the carbon footprint
and reduce reverse logistics (Saberi et al. 2019).

Researchers recommended that blockchain technology
increase the green supply chain transparency, support
eco-design practices, and facilitate future strategies for
making the supply chain green (Kouhizadeh and Sarkis
2018). This statement concluded that blockchain technol-
ogy favors implementing green incentives in the supply
chain.
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Performance and resilience

Cluster 5 revolves around the resilience and overall perfor-
mance of the blockchain-based supply chain. This cluster
also contains 12% of the articles. Resilience in the supply
chain is the “ability to resist risk,” in other words, capacity
for resistance or facility to quickly recover from disruption.
These disruptions may be in the form of a sudden disaster,
market trend, change in customer requirements, or competi-
tion between the companies and stakeholders. Globalization
makes the supply chain more complex. Basole and Bellamy
(2014) argued that the only way to mitigate the supply chain
risk is to increase the visibility of supply chain operations
and enhance the relationship with supply chain partners.
Dubey et al. (2020) stated that the organization’s capability
to retort the risk could be enhanced by increasing the trust
between the partners, cooperative learning, and introducing
a transparent system within a supply chain. Blockchain pro-
vides the best solution to improve supply chain resilience by
making all operations streamlined and building transparency
in data sharing and products. Integrating the IoT and RFID
system blockchain enhances the partners’ transparency and
accountability and develops a trust culture in supply chain
operations.

Industrial application

The last theme, cluster 6, contains 6% of articles that focus
on applying blockchain technology in the industry. Haml-
edari and Fischer (2021) argued that blockchain technology
provides a better response for resolving the financial and
physical issues in the engineering industry, as blockchain
not only saves time and cost while sending the transactions
within a network but it also provides a better solution for
sharing information along with the material. Many authors,
such as Tezel et al. (2021) and Kifokeris and Koch (2020),
designed digital framework models to efficiently flow digital
cash, product, and information. Moreover, it is observed that
there are fewer articles in this domain and scholars must
focus on this area for the better implementation of block-
chain technology in industries.

Adopted methodologies

This section discusses the research methods used to study
the blockchain-based supply chain. Articles are catego-
rized into six main research methods. The percentage of the
adopted methods is as follows: content analysis (38%), case
study (21%), questionnaire survey (15%), decision modeling
(14%), mixed method (9%), and grounded theory (3%). The
adopted methodology illustrates the critical methodology



Environmental Science and Pollution Research (2023) 30:14029-14049

14043

adopted by scholars in this domain. For this purpose, we
include the articles till 2021.

Content analysis got the highest percentage in this
domain. This category contains research-based articles.
Articles in this category discuss the relationship of block-
chain technology with the supply chain (Saberi et al. 2019;
Schmidt and Wagner 2019), the implications of blockchain
technology for operations (Cole et al. 2019; Tseng et al.
2018), implementation enablers and challenges (Dutta et al.
2020; Wamba and Queiroz 2020), and literature review
(Chang and Chen 2020; Pournader et al. 2020).

The case study is considered to be the second most
adopted methodology. Perboli et al. (2018) performed a
case study on tracing and tracking, in which they integrated
blockchain technology with RFID and IoT. Kshetri (2018),
in his article, explained the significance of blockchain resil-
ience, sustainability, increased quality, speed, and decreased
cost. Furthermore, Tonnissen and Teuteberg (2020) also
presented multiple case studies to check the impact of
blockchain on the logistics industry and the business model.

The questionnaire survey and expert opinion (inter-
view) got the third rank. Kamble et al. (2018) surveyed
181 participants from the supply chain industry and built
a structural equation modeling for adopting the block-
chain-based supply chain. In addition, Patil et al. (2020)
surveyed different industries to identify 14 challenges
for implementing blockchain in the supply chain. Their
results state that data privacy, cost, and technological
issues are the main barriers to implementing blockchain
technology.

The next category is decision modeling, which includes
articles containing mathematical modeling. Decisions are
made based on the acquired results. This includes meth-
ods such as frequency analysis method, mean and variance
approach, non-linear programming, and fuzzy set theory.
Manupati et al. (2020) used mixed integer non-linear pro-
gramming in their research and stated that blockchain prac-
tices could minimize cost and carbon emissions. Further-
more, Bai and Sarkis (2020) adopted the fuzzy set theory to
tackle data uncertainty during evaluation.

Mix method is the fifth category that contains articles that
cover a combination of two different methods. Mubarik and
Mubarak (2020), in their study, initially used the hypothesis
method and then took experts’ opinions for the Malaysian
manufacturing sector in their analysis. Azizi et al. (2021)
integrate IoT and blockchain to build an intelligent supply
chain. In the methodology section, they first used the quali-
tative method and then examined it using the quantitative
approach (DEMATEL).

Grounded theory is the last research method. De Bois-
sieu et al. (2021) emphasized that a blockchain provides
efficiency and transparency in the supply chain, brings

trust, and increases brand revenue. In addition, Della Valle
and Oliver (2020), in their article, took interviews with 18
experts and provided the five critical enablers for the adop-
tion of blockchain in the industry.

Dynamic industries

This section provides a detailed review of the literature
based on adopted industries. As per the definition of
the Australian Bureau of Statistics (Akbar et al. 2019),
we divided industries into three main categories: small
industry (i.e., 0—19 employees), medium industry (i.e.,
20-200 employees), and large industry (i.e., greater than
200 employees). This provides help for researchers and
scholars to examine which one is the prime industry in the
blockchain-based supply chain field.

Small industries reported 36.8% and referred to the
agricultural and food industries (Niknejad et al. 2021),
which comprise above 50% of the total small industry.
The main reason for having great attention is its secu-
rity, as consumers must know the origin of the food and
want transparency within a supply chain. Fresh food and
meat also require a cold chain to maintain their tem-
perature and humidity. Other industries include plas-
tic (Pekarcikova et al. 2021) for making PVC pipes and
other daily usage products, forest or wood (Molinaro
and Orzes 2022) for making paper, and the fish industry
(Tsolakis et al. 2021).

The medium industries accounted for approximately
34.5%; these industries contain multiple steps to make a
finished product. It includes the industries for making elec-
trical and electronic components (Bressanelli et al. 2021),
small tools, instruments, and surgical equipment (Ahmad
et al. 2021), pharmaceutical (Tseng et al. 2018), construc-
tion (Hamledari and Fischer 2021), and small manufactur-
ing units (Karamchandani et al. 2021).

Large industries share 28.7%, it includes aviation (X. Li
et al. 2021), automobile (Ada et al. 2021), textile (Agrawal
et al. 2021), and the shipping industry (Li and Zhou 2021).
It also consists of logistics and supply chain activities
within three modes (water, air, and land). Blockchain inte-
grated with RFID and IoT provides the finest monitoring
system for transporting fresh food and drugs. It notices
temperature and humidity every 2 s and uploads the data
on a cloud-based system. This not only saves time but
also minimizes the recalling of spoiled products. Block-
chain improves the information and operations within the
manufacturing unit (Karamchandani et al. 2021). It helps
maintain warehousing, as retailers must know the arrival
of the next shipping.
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Discussion

This section discusses this research’s main findings,
which aid in examining the already addressed domains
and identifying the research gaps. Moreover, this section
also tries to answer the research questions mentioned in
the introduction. Descriptive statistics show that the num-
ber of articles on the blockchain-based supply chain has
increased exponentially compared to the previous years
(Zhu et al. 2022a, b). The main reason is its efficient out-
put in operations management.

The proposed research reveals that most articles are
related to operations management and decision sciences.
As far as the subject domain is concerned, blockchain and
supply chain are the research hotspots (refer to Table 3),
followed by a core application of blockchain technology
(traceability, smart contract, transparency, trust). Fur-
thermore, the authors’ keywords contain the fundamental
terms of the blockchain-based supply chain, whereas the
index keywords have general terms. As far as the journals
are concerned, the operation and production-related jour-
nals contain the maximum number of articles compared
to others. For most of the journals, their TLS value goes
beyond 400.

In terms of country, China published the highest num-
ber of articles compared to the others. On the other hand,
the USA and UK got the lead from China in terms of
authorship and co-citation analysis by comparing TLS and
citation values. Most authors and organizations are from
the Chinese institute with blockchain and supply chain
as its leading research area. The results of this study are
in favor of the study proposed by Jin and Chang (2022).
Recently, articles on implementing blockchain technology
in the supply chain have been hot topics.

Furthermore, the articles were categorized into six
main clusters based on their similarities and differences.
It is interesting to note that sustainability gained less
attention than other clusters due to a lack of research
in its two subdomains, environmental and economics
(refer to section Sustainability development). As com-
pared to social aspects, scholars must focus on ecologi-
cal aspects, i.e., renewable energy, waste management,
and greenhouse gases, under the umbrella of the block-
chain. A pack of studies investigating the environmental
aspects of inner and outer organizational development
is required. As far as technology adoption in the supply
chain is concerned, enough research has been carried
out to discuss the technological factors (mathematical
modeling, protocol), success factors, and challenges
(Almutairi et al. 2022).

Furthermore, blockchain challenges, i.e., data privacy,
security, information transmission, and storage, still need
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to be investigated. Scholars must focus on IP-based net-
work systems for sharing blockchain networks. The study’s
finding shows that there is geographic specificity in terms
of research compared to developing countries. Signifi-
cant empirical studies have been conducted in developed
countries discussing the different firms. We suggest that
the same research needs to be conducted for developing
countries.

This research also provides a theoretical framework
for thematic analysis, which helps researchers to over-
view the existing literature and highlights the knowledge
gaps that have not been given much attention. The per-
centage of each category is mentioned in Fig. 12. To
summarize the six categories, much work is needed in
the domain of sustainability development and industrial
application.

Based on adopted methodologies articles have been
categorized into six groups. Most of the research has
been conducted on the conceptual work of blockchain
technology and case study (refer to section adopted meth-
odologies). Literature reveals that there is still a need for
qualitative research. This provides help to investigate the
issues related to the adoption of blockchain technology
in management and social aspects. The limited literature
on the grounded theory and investigating frameworks has
been found, so these two sections also need attention.

In addition, articles were also grouped based on indus-
tries (refer to section dynamic industries). The agriculture
and food industry, a sub-domain of the small industries,
got the highest number of articles. Significant research
is needed on other small enterprises, i.e., the plastic,
wood, and fish industries. Much work has been done in
the manufacturing and construction sectors for medium
size industries. However, the pharmaceutical and equip-
ment industry needs more consideration. Interestingly, for
the large enterprises, compared to the previous two sec-
tors, few articles discussed the aviation and the shipping
logistics industries.
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Implications

This research provides a comprehensive bibliometric
analysis that will facilitate the researchers to expand their
knowledge about the blockchain-based supply chain. In this
regard, the main implications of the proposed research are
as follows:

Theoretical and managerial implications

This study facilitates understanding the existing research
trends in the blockchain-based supply chain. The main
objective is to investigate blockchain technology’s scope,
boundaries, trends, and development in the supply chain. As
blockchain technology is currently in the developing stage,
this research states the most impactful subject domains,
related publications, authors, countries, organizations, and
journals. The co-occurrence, bibliographic coupling, cita-
tion, co-authorship, and co-citation analysis enable check-
ing the influencing articles, authors, countries, and research
domains. This research allows supply chain researchers to
find future research opportunities to resolve issues related
to blockchain technology. The thematic analysis addresses
the significant content discussed in the literature and further
outlines future opportunities for scholars.

This research also provides help for managers and indus-
try practitioners to mitigate the risks of adopting blockchain
technology in supply chain operations and management.
This can improve understanding of the adoption of block-
chain technology and sustainable development in supply
chain operations. In addition, the proposed research listed
the essential methods adopted in this domain. It provides
ease in investigating the previous and current research meth-
ods so that the decision-makers can decide which research
method is preferable for future decisions. We also subdi-
vided industries into three main categories for industrial
practitioners so that managers from similar industries can
quickly adopt this technology. Furthermore, some logistics
industries (air, sea) have given less attention to adopting
blockchain technology, so top management of these indus-
tries needs to consider adopting blockchain technology to
increase their supply chain efficiency.

Policy-related implications

For policymakers, this research gives insight into many rec-
ommendations. Operations are one of the main tasks in the
supply chain. Blockchain technology simplifies the process,
reduces reverse logistics, and saves operation time and cost.
It is recommended that policymakers should build strategies
and initiatives to boost supply chain organizations to adopt

blockchain technology. Policymakers should also guaran-
tee the ease of blockchain implementation through regula-
tions and legislation. Our proposed study also observed less
contribution from developing states compared to developed
ones. Therefore, the policymakers should launch plans and
initiatives to force the governing bodies to provide more
funding for developing regions, give them more incentives,
and establish a tax-free zone for industries. The findings also
indicate that communication between top management and
supply chain partners plays a vital role in making the supply
chain more sustainable. Regulatory bodies should reinforce
the trust between supply chain partners and management of
the organizations to make this more effective.

Conclusion, limitations, and future agenda

This research provides a review of articles published in the
domain of the blockchain-based supply chain. It includes the
basic information of previous literature, i.e., number of arti-
cles, publications per year, and subject areas using an R-based
tool, and analyzes the most influencing authors, articles, jour-
nals, and countries. VOSviewer has been used to perform bib-
liometric network and visualization analyses. Furthermore,
the thematic framework provides the content of previous lit-
erature. It also comprehensively analyzes the research meth-
ods used in prior studies and dynamic industries.

This research provides a holistic and integrated view of
blockchain-based supply chain for academic scholars and
industrial practitioners. As per the author’s knowledge, no
other research in this domain provided the most comprehen-
sive literature review, which includes the bibliometric analy-
sis, the thematic content analysis, the adopted methodolo-
gies, and dynamic industries information. We also examined
the different sections and provided a roadmap and future
agenda based on the acquired results.

The proposed research tried to cover all aspects of
adopting blockchain technology in the supply chain
domain. However, the suggested research only adopted
the Scopus and WOS databases for data collection. There
is a chance that some articles with a title other than the
blockchain and supply chain might not be explored. The
software (R-based tool, VOSviewer) used for data analysis
mainly gives priority to the latest published articles com-
pared to the previous ones, so there is a chance that some
vital information might be missed during data analysis.
While doing the bibliographic coupling analysis, the result
of the VOSviewer analysis depends on selecting several
nodes (threshold value) as sample data, which might result
in the exclusion of some publications which do not gain
much attention. So, future research can try to use differ-
ent bibliometric software to overcome the limitations of
this study.
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This study aims to identify the current research sta-
tus and highlights the research gaps for future research
related to blockchain-based supply chain. Based on the
acquired results, the following is the research agenda for
future publications:

1. Most blockchain-based supply chain studies are on trac-
ing and tracking; however, some other blockchain appli-
cations have been ignored by prior research. Future work
can focus on discussing other blockchain applications.

2. Blockchain core enablers, e.g., data privacy, interoper-
ability, and scalability, need to be investigated in detail.

3. Supply chain operations mainly operate on IoT and
cloud-based blockchain systems. Only a few articles
discussed IoT technology’s use in supply chain opera-
tions, so scholars should focus on this topic.

4. Many organizations want to adopt blockchain technology in
their supply chain operations, but it is challenging because
of the high investment. Researchers should also concentrate
on developing cheaper and new consensus mechanisms.

5. Subject areas, e.g., environmental sustainability, eco-
nomics, and finance, also need to be discussed in the
case of adopting a blockchain-based supply chain.

6. The proposed study states that one of the leading
research domains is to discuss blockchain-based supply
chain performance analysis. Researchers must focus on
this direction as there are few articles in this field.

7. Regarding the adopted methodologies, mixed method
and grounded theory received less attention, i.e., 9% and
3%, respectively. Scholars should apply these method-
ologies in their subsequent research.

8. Much research has been carried out on the small and
medium size industries; however, the large industries,
such as aviation and shipping, received less attention.
Researchers must identify the operation barriers related
to these two industries.

We believe that our analyses and proposed research
agenda will motivate scholars to expand their knowledge
by checking the current status and gaps for future research
related to the blockchain-based supply chain. Also, indus-
trial practitioners can implement blockchain technology to
avoid supply chain disruptions.
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