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Abstract

Blockchain (BC) applications in supply chain management (SCM) have recently received extensive
attentions. It is important to synthesise the extant literature on the field to identify key research themes
and navigate potential future directions. This study thus develops an efficient, scalable data-driven
review approach that uses text mining and Latent Dirichlet Allocation (LDA)-based topic modelling
for automatic content analysis of full-text documents. Our method overcomes the drawbacks of
traditional systematic literature reviews using either manual coding or bibliographic analysis for article
classifications, which are highly time-consuming and biased when dealing with large amounts of texts.
108 papers published between 2017 and 2022 were analysed which identified ten key research themes,
including revenue management, sustainability, traceability, manufacturing system, scheduling in cloud
manufacturing, healthcare SCM, anti-counterfeit system, logistics and transportation, system
architecture development, and food & agriculture SC. Five future directions are then suggested,
including (1) integration of BC and other emerging technologies for global and scalable SCM, (2)
crypto-X applications in SCM, (3) BC-enabled closed-loop SCM, (4) the environmental and social
impacts of BC-based SCM, and (5) decentralised autonomous organisations in SCM.

Keywords: Supply Chain, Blockchain, Digital Transformation, Industry 4.0, Text Mining, Data driven
Literature Review, Latent Dirichlet Allocation, Topic Modelling

1. Introduction
1.1. Motivation and contribution

The Fourth Industrial Revolution is featured by a wide range of cutting-edge technologies such as
Internet of things (10T), smart sensors, digital twin, big data, etc., which profoundly transform the
design and operations of SCM. Among these, BC has recently gained special attentions from both
academia and practice due to its capabilities to address various issues in SCM. In principle, BC uses
decentralised digital ledgers to securely store, and share untampered or unaltered transactional records
within the distributed peer-to-peer network without a need for a trusted authority. Such mechanism
offers the unprecedented opportunities and capabilities to enhance visibility, traceability, accountability

and transparency across the entire supply chain (SC).

Earlier research focuses on understanding implications of BC in SCM (Treiblmaier 2018), its impact to
address key SCM problems such as risk management, sustainability, and efficiency (Kshetri 2018) and
its determinants affecting the adoption behaviour (Wong et al. 2020). Recently, research has shifted the

focuses to BC implementations in SCM through modelling and system development (Tian et al. 2021).
[Insert Table 1 here]

A growing number of literature review has been conducted to synthesise the latest findings and set

research agenda for BC-focused SCM studies, as summarised in Table 1. Compared to the existing ones



performing articles classifications by either manual coding (e.g., Saberi et al. 2019; Babich and Hilary
2020; Oguntegbe, di Paola, and Vona 2022) or bibliographic analysis without analysing the full text
documents (e.g., Pournader et al. 2020; Astarita et al. 2020), our review uses machine learning-based
topic modelling approach to reduce the biased issues and efficiently extract hidden topics from the
large-scale textual data. Thus, this paper reveals some new research themes and future directions that

are supplementary to the findings of the existing reviews.

The contribution of this research is trifold: methodological, theoretical, and practical. For the
methodological contribution, our proposed literature review approach is scalable and adaptable, which
means it can be applied for various sample sizes and domain areas. From theoretical perspectives, by
automatically analysing the full-text content of each and every document in details, the identified
research themes and directions in this study are more evident, focused, and exhaustive to both macro-
topics (e.g., BC in cloud manufacturing) and micro-topics (e.g., BC-based service composition
optimisation in cloud manufacturing), which turns the BC-SCM literature into a fruitful research area
for academia. From practical perspectives, our systematic research agenda can be beneficial and
informative to both BC developers who are looking for new application areas to take their technologies
into commercialisation, as well as SC practitioners who are struggling to find new solution approach to

their existing issues.
1.2.Blockchain fundamentals

A BC system is a set of interconnected mechanisms to function as an infrastructure (Casino, Dasaklis,
and Patsakis 2019). The first layer of this infrastructure is Transactions signed between peers to denote
mutual agreements on tasks. Any entity connected to the BC is called a Node which is grouped into a
Block for transaction validation. The second layer is called Consensus which is designed by different
mechanisms (e.g., proof-of-work [PoW], proof-of-stake [PoS], Byzantine fault-tolerant [BFT]). The
third layer is Compute Interface which allows more BC functionalities such users’ state and balances
calculation. Finally, the Governance layer enables BC to connect with the human interactions in the

physical world (Casino, Dasaklis, and Patsakis 2019).

There are three main types of BC, namely public, private and consortium BC (Niranjanamurthy, Nithya,
and Jagannatha 2019). Public BC offers permissionless and complete decentralisation where the
transactions can be checked and verified by every member. Currently, mining and trading
cryptocurrencies such as Bitcoin, LiteCoin, and Ethereum are the main uses of public BC. Because of
its permissionless nature, organisations might face network administration or scaling problems such as
restricting accesses, network slowdown and longer validation time when more nodes accessing the

system (Casino, Dasaklis, and Patsakis 2019).

In contrast to public BC, private BC is restricted and centralized since data access is tightly governed

and controlled by a single organisation. Therefore, this type of BC provides better security and



authorization controls. Exchange networks and other open-source BC applications are two instances of
private BC. Since the number of nodes are limited, the data validation time is shorter than in public BC.
Nevertheless, private-BC faces difficulties in achieving full trust of its members as the node can be
mutable in the centralized model (Sanka et al. 2021).

Consortium BC is a hybrid between public and private BC, in which a BC system is partly decentralised,
and information can be either open or private, thus addressing challenges of both public and private
BC. As the BC is managed by a collection of enterprises as opposed to a single entity, consortium BC
platform, such as Hyperledger, is mostly utilized in business-to-business operations, enabling members
to benefit from trust of a decentralization system with a greater level of security. However, due to the
complexity of collaborations and the discrepancy in infrastructure and capabilities between members,

creating consortium BC can be difficult (Niranjanamurthy, Nithya, and Jagannatha 2019).
1.3. Paper structure

The structure of this paper is as follow. Section 2 describes the review methodology. Section 3 presents
the result of topic modelling, followed by the detailed discussion of each key research topic in Section

4. Section 5 outlines future directions. Section 6 concludes the findings and contributions.
2. Methodology
[Insert Figure 1 here]

In this study, we proposed a data-driven literature review methodology as depicted in Figure 1 above.

The method consisted of three fundamental steps:

- Step 1: Article search and selection, which entails a structured process of searching and selecting

the relevant articles to be reviewed in this study.

- Step 2: Article classification, which uses topic modelling technique to classify the reviewed articles

into different research clusters.

- Step 3: Result analysis, which involves the in-depth content analysis of each research cluster, thus

revealing literature gaps for future research agenda.
2.1. Article search and selection

Before searching in literature, we identified two groups of keywords that can capture the synthesis of

existing literature related to our research topic, i.e., BC in SCM:

e Group 1: Keywords related to BC, including “Blockchain”, “Bitcoin™, “Smart contract”,

“Ethereum”, “Hyperledger”, and “Distributed ledger”.



e Group 2: Keywords related to SCM, including “Supply chain”, “Procurement”,
“Purchasing”, “Sourcing”, ‘“Manufacturing”, “Production”, “Inventory”, “Storage

assignment”, “Order picking”, “Logistics”, and “Transport”.

The keywords - “Inventory”, “Storage assignment”, and “Order picking” - refer to three key functions
of warehouse operations in SCM. The reason to use these specific terms rather than “Warehouse” was
to avoid the confusion with the “Data warehouse” which is a very common technical term in the

information system area (Nguyen et al. 2018).

The literature was searched based on all possible pairs between the two groups of keywords over well-
established academic databases, including Scopus and Web of Science. The search timeline was chosen
from 2008 where the BC technology was first emerged to Q2, 2022. We set to search keywords in pair
with the title, abstract, or author—specified keywords option and only include journal articles.

The initial search generated 1,081 journal papers in total. After removing duplication, it reduced to 730
papers. Next, we conducted a screening check on the overall relevance of these papers by removing
those that do not contain both BC-related and SCM-related keywords in their titles or abstracts. As a
result, the number of papers dropped to 572. Next, we applied the exclusion rule to remove those papers
that only mention the application of BC in SCM as a fleeting point of reference or as collateral research
topics. Indeed, many BC-related papers only highlight the potential benefits and applications of BC to
SCM without investigating how it is implemented to support SCM decision-making processes. They
were thus excluded in this review. In the end, the final list of 108 papers were mutually agreed between

authors and proceeded to the review.

Figure 2 and Figure 3 depict the distribution of the selected articles by year of publication and by
journal, respectively. As can be seen in Figure 2, research interests in BC-SCM had soared dramatically
between 2017 and 2019 before a slight slowdown after the Covid-19 pandemic in 2020. This is in line
with the timeline of blockchain adoptions, suggesting the accelerations in production and adoption of
BC across industries in 2019 after the remarkable success of several prototypes and pilot projects in
2017-2018 (Sanka et al. 2021).

[Insert Figure 2 here]
[Insert Figure 3 here]

Figure 3 lists top 15 journals that published most of the research in the selected literature (63 out of the
108 papers). Apart from those in information system domains, top journals in operations research (OR)
such as International Journal of Production Research and Transportation Research Part E, have also
been actively contributing to the adoption of BC in SCM. This would further stimulate the BC-based

SCM to attain its mainstream adoption in near future.

[Insert Figure 4 here]



We also reviewed research approaches employed in the sample, as summarised in Figure 4. Around
87% of the reviewed papers applied simulation analysis method and the remaining using other
guantitative and qualitative approaches including case studies, surveys, or interviews. Most reviewed
studies focused on the development of BC-based frameworks and architectures, after which they used
simulation analysis to test and measure their effect on SCM performance under different scenarios and
propositions. Of the simulation method, almost half of them used mathematical models to monitor and
test the efficacy of BC-based models, about 40% developed BC-coding applications or prototypes to
measure the expected outcomes.

2.2. Article classification

The selected literature of BC applications in SCM was systematically classified into meaningful

categories for the full content analysis and research agenda recommendation.

Conventionally, the classification framework and content analysis are mostly performed manually using
the coding schemes developed in consultation with field experts who have deep knowledge in the
studied subjects. However, the major drawback of this manual content analysis is that it often requires
extensive amounts of time to read the papers and create the coding sheets before the analysis, which
could potentially dismay the researchers and even lead to a waste of efforts if the results turn out to be
invalid (Asmussen and Mgller 2019).

With the recent advancement of artificial intelligence, researchers have been increasingly shifting their
focus into automated content analysis by using computer-assisted text mining to substitute human
coding practices, thereby reducing cost of time and avoiding human errors. Topic modelling, one of the
unsupervised machine learning branches for natural language processing, has been widely used for
automated content analysis in various use cases such as social media data, newspaper articles, books,
and even videos. However, this technique, surprisingly, is much less used for academic papers despite
the dire need for a reliable, time-efficient literature review approach with the capability to effectively
process and examine the large and fast-growing amounts of research data (Duong et al. 2021). This
study adopted LDA for topic modelling to classify the current BC-SCM literature into main research

themes.

LDA is widely used to discover the hidden topics in a large collection of text documents or corpus. It

includes the generative process which associates three hierarchical layers, namely the document layer

(D), the word layer (N) and the topic layer (K). The principle of LDA is to assume that each document
d in the corpus D can be represented by a different proportion of K latent topics, where each topic k
is defined by a Dirichlet distribution f; with the parameter 7) over the V' number of words in the
vocabulary. For that, each document d has its topic distribution 8 ; which is a probability distribution

drawn from a Dirichlet prior with parameter &. We denoted W 4, as the n™ word in document d, and



Z 4y, as the topic assignment for the 1™ word in document d. With these notations, the generative
process to generate words in LDA involved two stages: (1) randomly choosing the distribution 8 ;over
topics for each document in the corpus D; and then (2) randomly selecting a topic Z ,from the

distribution 8, and randomly choose a word W ;,from the selected topic. This process could be

mathematically represented by the joint distribution of the observed and hidden variables as below:
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With Equation (1), the hidden topic structure of each observed document in the corpus could be

expressed by the posterior distribution below:

p(:Bk! gd’ Zd’ Wd)
p(Wya)
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As explained in Griffiths and Steyvers (2004), the denominator in Equation (2) contains the intractable
element which requires to use an approximate inference method to solve. Prior research had used two
main approximation approaches for LDA, namely variational algorithms (Blei, Ng, and Jordan 2003;
Teh, Newman, and Welling 2007) and sample-based algorithms (Griffiths and Steyvers 2004). In this
paper, we adopted the latter approach using Gibbs sampling as it seems to be more efficient when

dealing with the large-scale set of document texts.

Another issue of LDA is that it requires users to predefine the number of latent topics K before

clustering. A common way to select the optimal value of K in LDA is using the perplexity score of the
holdout set to evaluate the clustering performance of the trained LDA model (Blei, Ng, and Jordan
2003). The perplexity score can be measured using Equation (3). Generally, the lower perplexity score

indicates better model performance.

_xP logp(wd)}
P Na
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Prior to explore the topics/themes using LDA, it is important to convert the corpus of document texts
into a mathematical object called document term matrix (DTM), so that quantitative techniques such as

clustering can be applied. Typically, DTM describes the occurrence of all terms (i.e., words) in each



document. Since texts can be highly unstructured and noisy, we apply some text processing techniques
to remove terms that do not contain semantic information before creating the DTM. These techniques
include tokenizing sentences into terms, lower case transformation, non-letter removal, English stop
word removal, and truncating terms to their base form using stemming (i.e., the process to reduce the
inflected words into their root form). After this text processing procedure, the DTM only contains

keywords with semantic information to be fed into the LDA mechanism described earlier.
3. Result of LDA-based topic modelling

In this study, we used R language to perform the LDA-based topic modelling approach. As
aforementioned, we needed to perform some text pre-processing techniques to create a DTM that
describes the occurrence of all words in the corpus. Figure 4 lists the occurrence of top 15 words in the
DTM derived after processing the full text of the 10 selected publications. It was noteworthy that these
words are presented in its stemmed form (e.g., reducing “logistics " into “logist ) to avoid miscalculate
the term distribution. As can be seen in the figure, manufacturing and logistics seems to be the most

prominent topic in BC-SC literature.
[Insert Figure 5 here]

Next, the DTM was fed into the LDA model to identify the topic structure of each document in our 108-
paper corpus, thereby revealing the key research themes in the BC-SC literature. We adopted the LDA
model with Gibbs sampling method to infer the topic distribution within the corpus (Griin and Hornik
2011).

Another important issue is that LDA requires to specify the number of topics K in advance. We used
the perplexity score of the holdout (i.e., unseen) dataset to evaluate the model performance in terms of
clustering the document texts into meaningful topics (Figure 5). To avoid the resampling bias, we used
the five-fold cross validation technique as commonly used in machine learning-based studies (Witten,
Frank, and Hall 2011; Nguyen et al. 2019). Generally, the lower perplexity score implies the better
model performance; however, it also leads to higher computing resources as number of clustered topic
increases. Therefore, the optimal value of K is the one that can balance out both the model performance
and the computing resource. From Figure 5, the selected number of topics (K) is 10 where the perplexity
score drops the most significantly (i.e., indicating the highest improvement in model performance).
When there are more than 10 topics, the model performance only improves incrementally but requires

much more computing resources.
[Insert Figure 6 here]

As a result, LDA produces the weighted list of keywords in each topic, which visualised by the word

clouds in Figure 6 below. After critically reviewing document members and top keywords identified in



each topic, we chose the label that represents its research theme, as summarised in Table A2 in
Appendix. Since topic 4 and 5 seen to have several overlapping keywords, we joined them together.

[Insert Figure 7 here]

4. In-depth review of research themes
4.1 Theme 1: Revenue management in BC-enabled SC

A recent emerging research stream emphasised on the revenue management of BC-enabled SCM.
Hayrutdinov, Saeed, and Rajapov (2020) examined the revenue-sharing contractual mechanism,
considering the cost factor of BC-enabled product lifecycle (PLC) information sharing efforts and the
influence of product price sensitivity. Zheng et al. (2019) simulated a three-level spacecraft SC model
to explore how the buyer’s risk coefficient changes the contract term and the supplier’s application
degree of BC technology. Liu, Li, and Qi (2019) developed a mean-Conditional Value at Risk (CVaR)
to understand the decision making of each SC member under different risk aversion and BC application
degree contexts, thus designing a revenue-sharing contract for SC coordination. Li, Wang, and Yang
(2019) addressed SC coordination issues under the combined effect of BC-based revenue sharing

contract and random customer demand.

Another research stream is to investigate the costs and benefits of adopting BC applications in the anti-
counterfeit online selling platform. For example, Niu et al. (2021) analysed the incentives for
multinational firms (MNF) to sell on BC-based e-commerce platform and found that BC increases the
MNEF’s wholesale profits but reduces its retail profit and tax planning benefits. Studying the operations
of BC-supported diamond authentication and certification (BDAC) platform, Choi (2019) suggested
that all parties across the luxury SC can be beneficial if BDAC cost (e.g., creating a digital thumb print
and the corresponding digital certification) can be reduced. Yang et al. (2022) optimised BC
applications in financial institution-based SC finance system while considering tradeoffs among
operational security, cost and efficiency. Dong et al. (2021) examined the effect of BC-driven
agricultural cross-channel information strategy on retailing price strategy and consumer behaviour.
Lately, the impact of BC adoptions in the platform economy has also gained increased research
interests. Wu and Yu (2022) posited that BC is a powerful tool for suppliers to adjust prices and control
markets on platform SC by eliminating information asymmetry and transaction cost. Tao et al. (2022)
also postulated that BC can benefits both suppliers and consumers by allowing the SC platform to
provide products with high quality and low price. However, it stressed that there are cases where
suppliers will have incentives to decrease product quality with BC, which eventually hurt consumers’
interests. In short, although several advantages of BC applications in online revenue management have
been studied, the uptake of BC in platform SC is still relatively low since customers’ perceptions and

economic incentives for BC adoption remain as the main barriers (Niu et al. 2021).

4.2 Theme 2: BC-enabled SC sustainability



Recent studies consistently highlight the BC’s traceability and transparency ability as a key enabler to
the development of sustainable SC operations. For example, the importance of BC technology in
tracking and managing carbon emissions has been highlighted in the textile industry (Fu, Shu, and Liu
2018), agriculture (Kamble, Gunasekaran, and Sharma 2020; Rane and Thakker 2019), and mineral SC
(Yousefi & Mohamadpour Tosarkani, 2022). Wu, Fan, and Cao (2021) found that BC enables the
traceability for e-tailers to reduce wastes in fresh product SC. Rane and Thakker (2019) analysed the
shared architecture of BC and Internet of Thing (loT) for green procurement activities. Zhang et al.
(2020) proposed an architecture of a BC-based life cycle assessment system with four layers to enhance
the input material and output wastes managing performance. In the context of Covid-19 pandemic,
Wang et al. (2022) designed a BC system that ensure the compliance of sustainability standards across

the multi-tier SC of personal protective equipment.

Several studies aim to explore the potentials of BC in reducing environmental impact from logistics and
transportation activities. Tian et al. (2021) developed a BC-based evaluation approach for customer
delivery satisfaction in sustainable urban logistics, of which a long-short-term-memory (LSTM) model
is used to predict customer satisfaction and a smart contract is used for compensating dissatisfied
customers. Philipp, Prause, and Gerlitz (2019) explored how BC smart contract can support
collaborative logistics structures and integrate SMEs into the sustainable maritime SC. Dealing with
the high demand volatility risks, Yoon et al. (2020) revealed that BC adoptions can shorten lead time
and reduce ocean transport cost, thus reduce carbon emissions by reducing air transport shipments.
Manupati et al. (2020) proposed BC-based production allocation models under a carbon taxation policy.
Aiming to maximise the SC utility for lower carbon emissions, Zeng et al. (2022) developed a
sustainable SC scheduling model for the production and transportation system under the BC
environment. To ensure the success of BC implementations, Orji et al. (2020) identified critical success
factors for BC-based freight logistics industry, while Bai and Sarkis (2020) introduced a hybrid group
decision method based on fuzzy theory and SC transparency and sustainability appraisal model. In
addition, major causes that help achieve sustainable SC after integrating BC technology are unveiled in
Yadav and Singh (2020). Apart from transporting, Ar et al. (2020) found that warehousing, order
processing, materials handling, and fleet management are among the most feasible BC implementations

in logistics operations.
4.3 Theme 3: BC-enabled SC traceability

To solve the fraud problems, there is a research stream focusing on exploring how the BC and loT
integrated platform can optimise the traceability and transparency in different areas of SCM, for
example, the BC-IoT shelf-life management system for perishable food (Tsang et al. 2019), the 10T-
based smart shipping containers with an Ethereum BC-based smart contract for efficient shipment
management and governance (Hasan et al. 2019), and the Lock-flock platform based on the BC-loT-

Cyber Physical System (CPS) integration for digital assets management in SC finances (Rachana Harish



et al. 2021). Khan and Ahmad (2022) is one of few studies employing the BC-loT technologies to e-

waste track and traces in smart cities.

In addition to 10T, BC integrations with other emergent technologies are also studied for advanced SC
traceability. For example, Meyer, Kuhn, and Hartmann (2019) extended the BC integration ability
towards the Physical Internet’s distributed network structures to develop the decentralised structure
within the logistics networks. Li, Shen, and Huang (2019) developed the BC and cloud-based workflow
operating platform for logistics resource sharing in real estate e-commerce. Other studies highlighted
the traceability feature by employing BC-based crypto services, for instances, cryptographic hashes for
data management in product development process and additive manufacturing system (Papakostas,
Newell, and Hargaden 2019), or Ethereum-based digital token for tracing manufacturing process
(Westerkamp, Victor, and Kipper 2019).

A research stream, which is important to leverage BC traceability but still elusive in current literature,
is analysing how key aspects of the BC-SCM integration can be operationalised. As BC is a distributed
database, it is important to have a common interpretation of data across different SC organisations.
Therefore, Kim and Laskowski (2018) proposed the adoption of ontology-based enterprise modelling
in BC design and test it in the food SC provenance traceability. Agrawal et al. (2021) studied the data
management when adopting BC traceability in textile and clothing multi-tier SC. Zhu et al. (2022)
employed BC as governance mechanism to support product deletion decision makings. Yang et al.
(2022) investigated when BC-enabled traceability motivates producers to outsource deliveries to
logistics firms. In addition, Ji et al. (2022) suggested manufacturers to adopt BC when consumers’

traceability awareness exceeds a certain level.
4.4 Theme 4: BC-enabled manufacturing system

Manufacturing is one of the biggest SC application areas of BC. Karamchandani et al. (2021) studied
the perceived role of BC in manufacturing and suggested that BC can significantly improve delivery
reliability and mass customisation. Indeed, many studies have been actively seeking new ways to
leverage BC capabilities for the development of emerging manufacturing trends. Two key trends being

studied the most are cloud manufacturing and digital twin-enabled smart manufacturing.

BC-supported cloud manufacturing (CM) is gaining traction recently. CM is a new smart networked
manufacturing model that embraces cloud computing to provide on-demand Internet access to a shared
pool of configurable manufacturing resources delivered as services (e.g., software, capabilities,
equipment) (Karamchandani et al. 2021). Although CM allows to meet the growing demand for higher
product personalisation, it still suffers from issues caused by centralised network operations such as
availability, efficiency, flexibility, and security (Yuan et al. 2019). Thus, many researchers have studied

decentralised BC as a promising solution to many of these CM problems. Particularly, new system



architectures and design principles to effectively integrate and leverage BC into CM system are
proposed.

For example, one of the first distributed peer-to-peer CM system was developed by Li, Barenji, and
Huang (2018), which used a cryptographic public BC network architecture with five layers (i.e.,
resource, perception, manufacturing, infrastructure, and application) to improve the security and
scalability of CM. Later, Bareniji et al. (2020) changed the network layer to a consortium BC network
with new BFT-based consensus mechanism to make it more suitable for small-medium enterprises
(SMEs). Kaynak, Kaynak, and Uygun (2020) developed the CM system where the network layer is
Ethereum-based public BC network, but the application layer is employed in a hybrid public-private
structure to allow users to pay only for the manufacturing agreements that need to be secured, hence
cutting the intermediary costs. To enhance the system credibility and efficiency, Leng et al. (2018)
proposed a public BC with the double chain structure, i.e., user information chain to record and store
the business user information in public service platform and transaction chain to record and store
transaction data. Bai et al. (2019) proposed a light-weight BC platform for loT-based CM which include
both the in-chain network for transaction processing and the off-chain network for data storage and
other complex tasks. As the distributed decentralised BC network normally requires a consensus
algorithm to provide a consistency process of all nodes, several studies aim to improve the consensus
authentication mechanism for more effective and reliable service collaborations when developing a CM
system architecture (Yuan et al. 2019; Y. Fu and Zhu 2019b; 2019a).

Another research subtopic in this theme is emphasising on how BC supports the digital twin (DT)-
enabled smart manufacturing. DT, which was first introduced in 2003 for managing PLC in the virtual
space, consists of three fundamental parts, i.e., the physical product, the virtual product, and the data
transmission between them. In response to the mass personalisation trend, Leng et al. (2019) developed
a decentralised self-organising Makerchain model which uses BC smart contracts for automating
transactions between makers in social manufacturing and the workpiece’s DT for lifecycle quality
tracking and anti-counterfeiting. Later, Leng et al. (2020) continued to develop a permissioned BC-
based model for personalised manufacturing (called ManuChain), of which a smart contract tree model
is used at lower-level to proactively decentralise the fine-grained and personalise task execution while
a DT model is utilised for holistic optimisation of manufacturing planning at upper-level. Most recently,
Leng et al. (2022) built a BC smart contract pyramid-driven multi-agent autonomous process control
prototype on ManuChain system to enhance the control timeliness and adaptability towards a resilient
personalised manufacturing. Zhang et al. (2020) studied the hardware and software design of the data-
and knowledge-driven DT manufacturing cell system which combines IoT with permissioned BC to
efficiently facilitate autonomous manufacturing process. Not only during product design and

manufacturing stage, BC can also be an effective data management method for the DT of product



throughout its entire lifecycle including logistics, sales, return, maintenance, recycling, etc., as proposed
in the cryptographic BC-based DT framework by Huang et al. (2020).

4.5 Theme 5: Scheduling in BC-supported cloud manufacturing

While the previous theme studies the technological development of system architectures and design
principles of the BC-supported CM, this research stream studies focuses specifically on scheduling
problems in such system. Scheduling is the most studied topic in CM, which can be broadly defined as
the process of allocating, controlling and optimising resources/services to tasks/workloads. It involves
many activities such as task dispatching, task decomposition, service discovery, matching, selection,

and composition (Liu et al. 2019).

In this theme, several studies of BC-supported CM system tried to optimise service composition which
refers to the matchmaking process of selecting and combining multiple services, atomics or composite,
into service bundles to fulfil a set of demanded tasks. Since service composition is often a NP-hard
multi-objective, multi-constraint optimisation problem which makes exact approaches (e.g., Branch-
and-Bound) computationally expensive to use, most of solution approaches are developed based on
evolutionary algorithms to find a near-optimal solution. For example, Yu et al. (2019) used particle
swarm optimisation to solve a BC-based service composition model that considers multiple quality of
service (QoS) objectives including cost, service availability, reliability, and function similarity. Zhang
et al. (2019) improved Memetic algorithm by combining genetic algorithm and simulated annealing to
find optimal manufacturing service collaborations for the tasks. However, like many other evolutionary
algorithms, these models are only efficient on small-scale problems but often fails to extract solutions
in large-scale ones. To overcome this pitfall, Aghamohammadzadeh and Valilai (2020) developed a
novel scalable solution approach based on the divide and conquer strategy. More particularly, the
original large-scale service composition problem is divided into sub-problems with a smaller fraction
of the service/task pool that can be efficiently solved using genetic algorithm. Nevertheless, for practical
uses, the performance of this model when considering various QoS attributes such as quality, reliability
and availability is still subject to be validated in future research. Taking time-dependent machine
availability, Dolgui et al. (2020) presented the BC smart contract design as a flexible flow shop
scheduling problem and suggested an event-driven dynamic approach combining continuous and

discrete optimisation for the solution of task and service compositions.

A less studied subtopic in this theme is to examine pricing strategies and revenue management for

service providers in job bidding (Zhu et al. 2020; Giovanni 2019).
4.6 Theme 6: BC-enabled healthcare SC

A distributed ledger using BC is a promising technology that can offer practical solutions to several SC
process-related problems in the healthcare industry. For example, Jayaraman, Saleh, and King (2019)

proposed an 10T-BC framework of product traceability and trusted information sharing across the



healthcare SC to address some pressing challenges in product recalls, supply shortages, drug
counterfeits, and expiration tracking.

BC in counterfeit drug prevention is a dominant research topic in this theme. Pandey and Litoriya (2020)
developed and tested a BC Hyperledger Fabric platform recording medicine logistics data to prevent
counterfeit medicines. It found that the proposed system is computationally expensive but can provide
a reliable solution to tackle fake medicines. Likewise, Jamil et al. (2019) used the Hyperledger Fabric
BC platform to suggest an identity manager procedure that enables the time-limited access to drug and
patient health records based on a permission network and smart contract. Ngrfeldt et al. (2019) avoid
counterfeits by introducing the crypto-pharmaceutical concept where each pharmaceutical product is
attached to a patient-specific BC of unique individual dosage units. Kshetri (2017) highlighted how the
decentralised, autonomous BC application can strengthen cybersecurity and protect privacy in the cloud
and loT ecosystem with the illustration from the healthcare industry. BC-based digital token can also
be used to enhance product tracking and reduce product counterfeit in healthcare. For example,
Yanovich et al. (2018) proposed a digital asset named crypto-token stamp to prevent counterfeit caused
by physical postal stamps. Of which, every stamp operating activity is attended by subsequent
transactions with digital tokens on the Hypeledger Fabric platform. Tseng et al. (2018) used the Gcoin
BC-based drug transaction data with the surveillance net regulation model to prevent counterfeit drugs
and protect public health.

Another fruitful research avenue is to explore BC applications in healthcare reverse logistics. For
example, Debe et al. (2020) proposed the decentralised BC, smart contract and decentralised storage
system to reduce the number of wasted drugs by managing the return, redistributing the unused drugs

and facilitating the reselling drugs process.

An important but largely understudied research direction is to focus on implementation issues of BC-
adopted healthcare applications. Shanley (2017) stressed that using BC in healthcare is a complex
matter since anything that involves patient data would trigger different privacy and data regulation.
Makhdoom et al. (2020) developed Privysharing - an innovative BC framework that uses a digital token
named PrivyCoin for privacy preserving and secure data sharing in smart cities, which is also applicable
to smart healthcare. Other issues in finance, security, expertise, and government policies are among the

most important barriers of BC implementations in healthcare, as Govindan et al. (2022) revealed.
4.7 Theme 7: BC-enabled anti-counterfeiting SC system

In the theme of developing the BC-based anti-counterfeit SC system, two research branches have been
identified: (1) developing track-and-trace systems, and (2) utilising cryptography to detect

counterfeiting attacks.

In the first stream, Radio Frequency Identification (RFID) tags are widely adopted in the track-and-

trace SC system as an effective anti-counterfeit measure. However, these tags can be easily cloned in



public spaces like in the post SC. Therefore, Toyoda et al. (2017) developed an RFID-enabled anti-
counterfeits schemes with a BC-based product ownership management system that allows customers to
reject the purchase of counterfeits even with genuine RFID tag records. Similarly, Sidorov et al. (2019)
proposed a robust ultra-lightweight mutual authentication protocol to successfully connect RFID
protocols with the secured decentralised BC database. This system has been proven to efficiently reduce
the costs of storage, computational and communication among SC members. Cui et al. (2019) proposed
a permission BC and Hyperledger Fabric platform to track and trace every electronic part in SC, as well

as preventing illegitimate device registration, transfer, and off-chain distribution.

In the second stream, Islam and Kundu (2019) proposed the framework combining BC and embedded
physically-unclonable-function-based (PUF) public key cryptography for authentication in the
Integrated Circuit (IC) SC. It uses BC’s smart contract and cryptography to provide ownership transfer
record, while PUF provides a unique identification for an IC allowing it to be connected uniquely to a
BC. Cryptography is also significant in developing rewarding system to encourage honest behaviours
from SC members. Alzahrani and Bulusu (2020) used game theory to develop a truly decentralised anti-
counterfeit SC which encourages honest consensus nodes’ behaviours by providing the rewards or
penalties for members. Likewise, Zulfigar et al. (2021) proposed EthReview - a product review system
based on the Ethereum platform which uses the ERC20 tokens to create the incentive rewarding and
penalty system for honest and fraudulent behaviours.

4.8 Theme 8: BC-based logistics and transportation

After manufacturing, logistics and transportation are another prominent research domain in BC-SC
literature. There is a growing interest in studying BC application in developing Intelligent Transport
System (ITS) with Internet of Vehicle (loV). Labrador and Hou (2019) developed a novel BC-based
ITS technology which uses the public-key cryptography as a security mechanism for vehicle
identification and transaction authentication in loV scenarios. Hu et al. (2019) proposed the ITS which
uses the Byzantine consensus algorithm based on time sequence and gossip protocol to improve both
communication security and the fault tolerance of the system. Based on the BC-based decentralised
structure, Lei et al. (2017) proposed the secure and dynamic key management framework for ITS to
enhance securities and reduce operating times. Mu, Rezaeibagha, and Huang (2020) suggested the BC
application in policy management for transportation systems by applying a lightweight policy-driven

signature scheme under the permission and private BC scenario.

Recently, BC has increasingly been exploited to solve existing challenges in modern logistics services.
For instance, Yang et al. (2019) developed a BC-based steel logistics architecture with the improved
practical Byzantine-fault-tolerant (PBFT) algorithm to enhance the system performance (i.e., security,
delay, throughput and fault tolerance). Yi (2019) designed a BC-based logistics model with an

information undeniable scheme to secure logistics for personal privacy protection.



Not just logistics, some studies also develop the BC system for managing information and capital flow
across the whole SC process. Xiong et al. (2019) designed a BC private-key distribution scheme
allowing secret sharing for lost key recovery to guarantee payment security and protect digital assets in
the construction SC. Gao et al. (2018) proposed a novel SCM system based on a BC decentralised
ledger with a two-step block construction mechanism. Designed with efficient storage scheme and
information protection, the system can securely support various logistics activities such as cargo tracing,
bills of lading, international trade compliances, and customs clearances. Du et al. (2020) developed a
SC financial platform with the BC homomorphic encryption to improve efficiency of logistics, capital
and information flow while protecting sensitive data privacy. Liu and Li (2020) is one of few studies
exploring BC applications in global SC and logistics. It provided a product traceability framework for
cross-border e-commerce SC, integrating a series of BC-models including multi-chain structure, data

management and block structure.
4.9 Theme 9: BC-based SC system architecture development

This major research stream shifts the focus more on technological aspects of implementing and
integrating BC system into SC system. Most of studies under this research cluster proposed the holistic
system architecture with the sequence diagram that explicitly demonstrates how system agents/entities
connect and interact in the sequence of processes to carry out the specific SC functionality.

System architectures with BC integrations are proposed for different SC processes and contexts. For
example, in manufacturing, Shahbazi and Byun (2021) developed a private Hyperledger Fabric BC
system for machine learning-based fault diagnosis prediction of equipment and machinery. In
warehouse, Fernandez-Caramés et al. (2019) designed and evaluated an automated inventory system
that uses a BC distributed ledger to securely store RFID-tagged inventory data collected by unmanned
aerial vehicles (UAV). In procurement, Thio-Ac et al. (2019) introduced an online BC-integrated
system architecture and web design for the whole procurement execution process starting from
procurement posting to order placement and contract signing. Agrawal et al. (2022) designed a BC-
based procurement and distribution system where smart contracts are used to support stakeholders’

collaborations and resource sharing.

In wholesale trading, Yoo and Won (2018) created a transparent price tracking system based on
Ethereum BC and smart contracts to grant customers access to information about the distribution cost
of each transaction, thus discouraging wholesalers from extracting excessive profits while protecting
companies against Distributed Denials of Service (DDoS) and data forgery attacks. In shipping
logistics, Wu et al. (2017) developed a hybrid BC architecture for a crowd-validated, real-time shipment
tracking system, of which a set of private ledgers are used for private sharing of shipment information
between each trading partner while a single public ledger is used as an independently validated, tamper-

proof records of online shipment status. In quality control, Mondal et al. (2019) adopted the PowW



protocols in cryptocurrencies to develop an 10T-BC architecture allowing real-time quality monitoring
in food SC by having the RFID-based sensors at physical layer and BC at cyber layer. Likewise,
Figorilli et al. (2018) developed a BC decentralised and distributed ledger system for RFID-based
traceability of product quality throughout the whole wood SC process. Wang et al. (2020) built a novel
BC-based information management system to facilitate on-time delivery and track quality problems of

precast components in the construction SC.

In the development of smart cities, Botello et al. (2020) built a BC system (so-called BlockSIEM) to
securely store and access security events for a range of smart services (e.g., manufacturing, transport,
health, education). For smart transports, Elagin et al. (2020) and Jabbar et al. (2020) developed the BC-
based 10T system architectures to establish secure information exchange and address Vehicle-to-
Everything communication problems. To leverage BC technology for overcoming SC collaboration and
trust issues, Longo et al. (2019) designed a software connector to connect the enterprise’s information
system with an Ethereum-like BC, allowing firms to share information with partners at different levels

of visibility, as well as checking data authenticity, integrity and invariability.
4.10 Theme 10: BC-based food and agriculture SC

As agriculture goods or food sources can be fraud easily and hard to track, quality assurance remains
the utmost challenges for the chain members in this sector. Recent studies have focused on the research
theme that explores the BC-application benefits on sustaining the agriculture and food SC.

For example, Zhang et al. (2020) proposed a four-layer security management system based on BC
technology in grain SC, which allows the combination of chain storage, data security, information
intercommunication, real-time sharing information and traceability for the whole process operation.
Sander, Semeijn, and Mahr (2018) also highlighted BC benefits in meat SC by simplifying the
certification process to facilitate the customers’ purchasing decision making. Behnke and Janssen
(2020) standardised the traceability process in the food-ingredient SC by indicating eighteen boundary
conditions that SC-system needs to fulfil to optimize the BC-based traceability. Surjandari et al. (2021)
designed a permissioned BC network with three channels and raft consensus algorithm in Halal SC and

concluded that the system can efficiently secure Halah food transactions.

BC-based smart contracts have been widely used to enhance the traceability system in agriculture SC.
For instance, Salah et al. (2019) emphasised the usefulness of Ethereum BC and smart contracts in
developing tracking-and-traceability system for soybean products, where all interactions and
transactions are governed, controlled and stored with the immutable ledger. Lin et al. (2019) developed
a BC food traceability system which divides the data management tasks into on-chain and off-chain
networks to prevent data explosion and uses smart contracts to avoid data counterfeit and sensitive
information disclosure. Mao et al. (2018) proposed a BC-based credit evaluation system from the

integration of smart contract and LSTM system to provide traders’ credit results.



Dealing with the counterfeit problem in the production and operations process subject to strict
supervisions by the State Food and Drug Administration, Yong et al. (2020) combined the virtual
currency-based BC and machine learning technologies to enhance the supervision function and provide
intelligent recommendation functions. In another study, Ding et al. (2020) proposed a permissioned
BC-based, double-layer framework applicable for agri-food SC, of which the main layer provides
traceability information directly to customers by using consortium BC while the sub-layer consists of

several immutable private BCs for secure data entry and storage.
5. Suggested future research directions

Based on the discussion in the previous section, some future research directions can be identified in the
BC-SC literature. Overall, the radar chart in Figure 8 summarises the subtopics in ten key themes
identified by LDA topic modelling and suggests some possible pathways to stimulate the BC-

empowered SCM towards five future research directions.
[Insert Figure 8 here]
5.1 Direction 1: Integration of BC and other emerging technologies for global, scalable SCM

Current research focuses mainly on BC applications in the local and regional SCM, however, its benefits
and challenges in a more complex, large-scale global supply chain system are largely underexamined.
The revenue management and cost-benefit analysis in theme 1 serves as a good starting point for future

research of the BC-based international SCM as the findings can motivate more business uptakes of BC.

Furthermore, as the cross-border SCM often deals with big data, it is essential to integrating BC with
other emerging technologies (e.g., cloud computing, physical internet, DT) to enhance the system
scalability. In this regard, future studies can consider adapting the BC-SC system architectures

discussed in the research theme 9 to the international context.
5.2 Direction 2: Exploring applications of BC-based crypto-X in SCM

There are a few of crypto-X applications (e.g., crypto-currency, crypto-asset, crypto-anchor, crypto-
token) that deserve future research attentions. It is a fruitful research stream to explore new values of
Crypto-X in SCM.

For example, crypto-currencies and crypto-assets can be used in smart contracts to enable automated
payments and proof of delivery. However, there is an ongoing controversial argument about whether
they can be used as the global currencies/assets for international trades. While some countries like Japan
recently allow crypto-currency trading for public procurements, others like France and China are more
sceptical and even impose a ban on this asset. The inconsistency and absence of standard regulations

and governances are the main barriers to their global adoptions.



Contributing to research stream in theme 3 and theme 7, future research should also exploit the benefits
of using crypto-anchor and crypto-token for product tracking and anti-counterfeit between SC members.
At the same time, some challenges in their system architecture design, implementation and
operationalisation are also worthwhile to investigate (theme 9). For instance, one of the main
challenging tasks is to optimise the number of locations of crypto-anchor devices in the SC network to

maximise the return on investment.

Arguably, manufacturing (theme 4), logistics and transportation (theme 8), and food SC (theme 10) are
among the areas that are most likely to be interested in the crypto-X applications for the advancement

in tracking, traceability, and anti-counterfeit capabilities.
5.3 Direction 3: BC-enabled development of closed-loop SCM

While extant literature mainly focuses on the application of BC-technology in traditional forward SC
structure, its benefits in reverse logistics and closed-loop SC development has been much less
discussed. Thus, we call for further investigations on exploring the efficacy of BC-application in
circular economy and identifying unique modifications or benefits on different industries and SC stages.

The call could be involved in several research themes identified in this review.

For instance, as BC allows product lifecycle tracking (theme 3), its data on the used or end-of-life
products could be explored to improve reverse logistics operations (theme 8) such as predicting quality
and timing of product returns, and hence, optimizing recycling and remanufacturing planning and

control (theme 4 and theme 5).

In addition, future researchers could also conduct the feasibility study of how new BC applications such
as NFT (non-fungible tokens) can reconfigure the whole closed-loop SCM in the context of circular
economy. For example, some fashion brands have initiated the adoption of NFT royalties which use
BC-based smart contracts to authenticate the second-hand products and automatically collect royalties
from resales, thereby stimulating fashion reuse behaviours and reducing wastes. However, the system
architecture development (theme 9) and the feasibility of such new business models in terms of
economic performance (theme 1) and sustainability impacts (theme 2) are yet subject to be further

investigated.
5.4 Direction 4: Assessing the environmental and social impacts of BC-based SCM

There is a long-standing debate over the environmental impact of BC technologies which largely hinder
their adoptions in the large-scale. People share a growing concern that BC operations in data centres
often consume a huge amount of energy and cause greater carbon footprints than conventional
technologies. Hence, apart from investigating the economic viability (theme 1), it is also worthwhile
for future research to develop the lifecycle assessment with metrics and measures to quantify the

environmental impact (theme 2) of adopting BC in SCM.



Finally, the social impact (theme 2) of BC-adopted SCM is largely neglected in the current SCM
literature. For the sustainability development, future studies should also explore how BC adoptions
could affect social issues in SCM such as employee satisfaction, training and skill development, job
creations/losses, etc.

5.5 Direction 5: Development of Decentralised Autonomous Organisation (DAO)-based SCM

DAO is one of the most interesting technologies emanated from BC, which refers to a new form of
organisations where cooperation and coordination between members are automatically enforced by a
set of predefined, tamper-resistant rules encoded in smart contracts (Zhao et al. 2022). Operated by a
distributed governance among members rather than by a central government/manager, DAO can offer
huge benefits in increasing operation efficiency, transparency, privacy, reliability, resilience and

reducing transaction cost (Saurabh, Rani, and Upadhyay 2022).

DAOs have been gaining fast-growing tractions in the fintech research, but largely overlooked in SCM
(Philipp, Prause, and Gerlitz 2019; Zhao et al. 2022). Therefore, it is essential for future research to
investigate the impacts of DAQOs, compared to other BC types, in various SC application areas such as
manufacturing (theme 4), cloud manufacturing (theme 5), healthcare (theme 6), logistics &
transportation (theme 8), and food & agriculture (theme 10).

Additionally, future studies should develop new system architecture approaches (theme 9) to transform
the existing SCM system into a fully DAQ, thereby stimulating its uptakes in practices. The proposed
system design needs to provide solutions to key concerns of the automatically distributed governance

such as cybersecurity threats, group consensus management, legal duties, political and social issues.
6. Conclusion

The decentralised, immutable mechanism of BC technologies offers the unprecedented opportunities to
enhance visibility, traceability, accountability and transparency across the entire SC. Therefore, BC in
SCM is a fast-growing literature which requires to be regularly reviewed and systematically synthesise

to unveil key research themes and fruitful future research directions.

In this work, we thus develop an efficient, scalable data-driven reviewing approach that uses text mining
and LDA model to extract latent topics from the full-text content analysis of 108 relevant journal
articles. Our proposed approach overcomes the drawbacks of traditional systematic literature reviews
using either human coding practices or bibliographic analysis for article classifications, which are

highly time-consuming and biased when dealing with big textual data.

As a result of LDA, ten key research themes have been discovered, including revenue management,
sustainability, traceability, cloud and DT-based manufacturing systems, scheduling in cloud
manufacturing, healthcare, anti-counterfeit system, logistics and transportation, system architecture

development, and agricultural SC. Our study calls for more studies on five future research directions to



stimulate the adoption of BC in SCM. They include (1) the integration of BC and other emerging
technologies for large-scale global SCM, (2) exploring applications of BC-based crypto-X in SCM, (3)
the BC-enabled development of closed-loop SCM, (4) assessing the environmental and social impacts
of BC-based SCM, and finally, (5) the development of DAO in SCM.

Although our literature review analyses one of the largest sample sizes in the field, new publications
continue to emerge. Consequently, some latest studies may have been unintentionally missed in our
study. Furthermore, as the LDA approach is still in its early adoption stage in systematic literature
review, it has certain drawbacks, such as the tendency to overlook topical correlations and not being
able to indicate the evolution of research trends over time. Other text mining techniques may also be
applied in literature synthesis to explore their effectiveness an improve upon the LDA-approach

employed in this work.
Disclosure statement: The authors report there are no competing interests to declare.
References

Aghamohammadzadeh, Ehsan, and Omid Fatahi Valilai. 2020. “A Novel Cloud Manufacturing Service
Composition Platform Enabled by Blockchain Technology.” International Journal of Production
Research 58 (17): 5280-98. https://doi.org/10.1080/00207543.2020.1715507.

Agrawal, Tarun Kumar, Jannis Angelis, Wajid Ali Khilji, Ravi Kalaiarasan, and Magnus Wiktorsson.
2022. “Demonstration of a blockchain-based framework using smart contracts for supply chain
collaboration.” International Journal of Production Research ahead-of-print (ahead-of-print): 1-20.
https://doi.org/10.1080/00207543.2022.2039413.

Agrawal, Tarun Kumar, Vijay Kumar, Rudrajeet Pal, Lichuan Wang, and Yan Chen. 2021.
“Blockchain-Based Framework for Supply Chain Traceability: A Case Example of Textile and Clothing
Industry.” Computers and Industrial Engineering 154 (January): 107130.
https://doi.org/10.1016/j.cie.2021.107130.

Alzahrani, Naif, and Nirupama Bulusu. 2020. “A New Product Anti-Counterfeiting Blockchain Using
a Truly Decentralized Dynamic Consensus Protocol.” Concurrency Computation 32 (12): 1-27.
https://doi.org/10.1002/cpe.5232.

Ar, llker Murat, Ismail Erol, Iskender Peker, Ali Thsan Ozdemir, Tunc Durmus Medeni, and Ihsan Tolga
Medeni. 2020. “Evaluating the Feasibility of Blockchain in Logistics Operations: A Decision
Framework.” Expert Systems with Applications 158: 113543.
https://doi.org/10.1016/j.eswa.2020.113543.

Asmussen, Claus Boye, and Charles Mgller. 2019. “Smart Literature Review: A Practical Topic
Modelling Approach to Exploratory Literature Review.” Journal of Big Data 6 (1).
https://doi.org/10.1186/s40537-019-0255-7.


https://doi.org/10.1080/00207543.2020.1715507
https://doi.org/10.1016/j.cie.2021.107130

Astarita, Vittorio, Vincenzo Pasquale Giofre, Giovanni Mirabelli, and Vittorio Solina. 2020. “A Review
of Blockchain-Based Systems in Transportation.” Information (Switzerland) 11 (1): 1-24.
https://doi.org/10.3390/inf011010021.

Babich, Volodymyr, and Gilles Hilary. 2020. “OM Forum—Distributed Ledgers and Operations: What
Operations Management Researchers Should Know About Blockchain Technology.” Manufacturing &
Service Operations Management 22 (2): 223-40. https://doi.org/10.1287/msom.2018.0752.

Bai, Chunguang, and Joseph Sarkis. 2020. “A Supply Chain Transparency and Sustainability
Technology Appraisal Model for Blockchain Technology.” International Journal of Production
Research 58 (7): 2142-62. https://doi.org/10.1080/00207543.2019.1708989.

Bai, Li, Mi Hu, Min Liu, and Jingwei Wang. 2019. “BPIIoT: A Light-Weighted Blockchain-Based
Platform for Industrial IoT.” IEEE Access 7 58381-93.
https://doi.org/10.1109/ACCESS.2019.2914223.

Barenji, Ali Vatankhah, Zhi Li, W. M. Wang, George Q. Huang, and David A. Guerra-Zubiaga. 2020.
“Blockchain-Based Ubiquitous Manufacturing: A Secure and Reliable Cyber-Physical System.”
International Journal of Production Research 58 (7): 2200-2221.
https://doi.org/10.1080/00207543.2019.1680899.

Behnke, Kay, and M. F.W.H.A. Janssen. 2020. “Boundary Conditions for Traceability in Food Supply
Chains Using Blockchain Technology.” International Journal of Information Management 52.
https://doi.org/10.1016/j.ijinfomgt.2019.05.025.

Blei, David M., Andrew Y. Ng, and Michael I. Jordan. 2003. “Latent Dirichlet Allocation.” Journal of
Machine Learning Research 3: 993-1022. https://doi.org/10.1016/B978-0-12-411519-4.00006-9.

Botello, Juan Velandia, Andrés Pardo Mesa, Fabian Ardila Rodriguez, Daniel Diaz-L6pez, Pantaleone
Nespoli, and Félix Gomez Marmol. 2020. “BlockSIEM: Protecting Smart City Services through a
Blockchain-Based and Distributed SIEM.” Sensors 20 (16): 1-22. https://doi.org/10.3390/s20164636.

Casino, Fran, Thomas K. Dasaklis, and Constantinos Patsakis. 2019. “A Systematic Literature Review
of Blockchain-Based Applications: Current Status, Classification and Open Issues.” Telematics and
Informatics 36 (May 2018): 55-81. https://doi.org/10.1016/j.tele.2018.11.006.

Choi, Tsan Ming. 2019. “Blockchain-Technology-Supported Platforms for Diamond Authentication
and Certification in Luxury Supply Chains.” Transportation Research Part E: Logistics and
Transportation Review 128 (April): 17-29. https://doi.org/10.1016/j.tre.2019.05.011.

Cui, Pinchen, Julie Dixon, Ujjwal Guin, and Daniel Dimase. 2019. “A Blockchain-Based Framework
for Supply Chain Provenance.” IEEE Access 7. 157113-25.
https://doi.org/10.1109/ACCESS.2019.2949951.


https://doi.org/10.3390/s20164636

Debe, Mazin, Khaled Salah, Raja Jayaraman, and Junaid Arshad. 2020. “Blockchain-Based Verifiable
Tracking of Resellable Returned Drugs.” IEEE Access 8: 205848-62.
https://doi.org/10.1109/ACCESS.2020.3037363.

Ding, Qingyang, Sheng Gao, Jianming Zhu, and Chongxuan Yuan. 2020. “Permissioned Blockchain-
Based Double-Layer Framework for Product Traceability System.” IEEE Access 8: 6209-25.
https://doi.org/10.1109/ACCESS.2019.2962274.

Dolgui, Alexandre, Dmitry Ivanov, Semyon Potryasaev, Boris Sokolov, Marina Ivanova, and Frank
Werner. 2020. “Blockchain-Oriented Dynamic Modelling of Smart Contract Design and Execution in
the Supply Chain.” International Journal of Production Research 58 (7): 2184-99.
https://doi.org/10.1080/00207543.2019.1627439.

Dong, Shaozeng, Liu Yang, Xuefeng Shao, Yifan Zhong, Yi Li, and Ping Qiao. 2021. “How Can
Channel Information Strategy Promote Sales by Combining ICT and Blockchain? Evidence from the
Agricultural Sector.” Journal of Cleaner Production 299.
https://doi.org/10.1016/j.jclepro.2021.126857.

Du, Mingxiao, Qijun Chen, Jie Xiao, Houhao Yang, and Xiaofeng Ma. 2020. “Supply Chain Finance
Innovation Using Blockchain.” IEEE Transactions on Engineering Management, 1-14.
https://doi.org/10.1109/TEM.2020.2971858.

Duong, Quang Huy, Li Zhou, Meng Meng, Truong van Nguyen, Petros leromonachou, and Duy Tiep
Nguyen. 2021. “Understanding Product Returns: A Systematic Literature Review Using Machine
Learning and Bibliometric Analysis.” International Journal of Production Economics 243 (October
2021): 108340. https://doi.org/10.1016/j.ijpe.2021.108340.

Elagin, Vasiliy, Anastasia Spirkina, Mikhail Buinevich, and Andrei Vladyko. 2020. “Technological
Aspects of Blockchain Application for Vehicle-to-Network.” Information 11 (10): 1-19.
https://doi.org/10.3390/info11100465.

Fernandez-Caramés, Tiago M., Oscar Blanco-Novoa, Ivan Froiz-Miguez, and Paula Fraga-Lamas.
2019. “Towards an Autonomous Industry 4.0 Warehouse: A UAV and Blockchain-Based System for
Inventory and Traceability Applications in Big Data-Driven Supply Chain Management.” Sensors 19
(20). https://doi.org/10.3390/519102394.

Figorilli, Simone, Francesca Antonucci, Corrado Costa, Federico Pallottino, Luciano Raso, Marco
Castiglione, Edoardo Pinci, et al. 2018. “A Blockchain Implementation Prototype for the Electronic
Open Source Traceability of Wood along the Whole Supply Chain.” Sensors 18 (9): 1-12.
https://doi.org/10.3390/s18093133.



Fu, Bailu, Zhan Shu, and Xiaogang Liu. 2018. “Blockchain Enhanced Emission Trading Framework in
Fashion Apparel Manufacturing Industry.” Sustainability 10 (4): 1-19.
https://doi.org/10.3390/su10041105.

Fu, Yonggui, and Jianming Zhu. 2019a. “Big Production Enterprise Supply Chain Endogenous Risk
Management Based on Blockchain.” IEEE Access 7 15310-19.
https://doi.org/10.1109/ACCESS.2019.2895327.

Fu, Yonggui, and Jianming Zhu. 2019b. “Operation Mechanisms for Intelligent Logistics System: A
Blockchain Perspective.” IEEE Access 7: 144202-13. https://doi.org/10.1109/ACCESS.2019.2945078.

Gao, Zhimin, Lei Xu, Lin Chen, Xi Zhao, Yang Lu, and Weidong Shi. 2018. “CoC: A Unified
Distributed Ledger Based Supply Chain Management System.” Journal of Computer Science and
Technology 33 (2): 237-48. https://doi.org/10.1007/s11390-018-1816-5.

Giovanni, Pietro de. 2019. “Digital Supply Chain through Dynamic Inventory and Smart Contracts.”
Mathematics 7 (12). https://doi.org/10.3390/MATH7121235.

Govindan, Kannan, Arash Khalili Nasr, Mohammad Saeed Heidary, Saeede Nosrati-Abarghooee, and
Hassan Mina. 2022. “Prioritizing adoption barriers of platforms based on blockchain technology from
balanced scorecard perspectives in healthcare industry: a structural approach.” International Journal of
Production Research ahead-of-print (ahead-of-print): 1-15.
https://doi.org/10.1080/00207543.2021.2013560.

Griffiths, Thomas L., and Mark Steyvers. 2004. “Finding Scientific Topics.” Proceedings of the
National Academy of Sciences of the United States of America 101 (SUPPL. 1): 5228-35.
https://doi.org/10.1073/pnas.0307752101.

Grin, Bettina, and Kurt Hornik. 2011. “Topicmodels: An r Package for Fitting Topic Models.” Journal
of Statistical Software 40 (13): 1-30. https://doi.org/10.18637/jss.v040.i13.

Hasan, Haya, Esra AlHadhrami, Alia AlDhaheri, Khaled Salah, and Raja Jayaraman. 2019. “Smart
Contract-Based Approach for Efficient Shipment Management.” Computers and Industrial
Engineering 136 (July): 149-59. https://doi.org/10.1016/j.cie.2019.07.022.

Hayrutdinov, Saidjahon, Mahmoud S.R. Saeed, and Azamat Rajapov. 2020. “Coordination of Supply
Chain under Blockchain System-Based Product Lifecycle Information Sharing Effort.” Journal of
Advanced Transportation 2020. https://doi.org/10.1155/2020/5635404.

Hu, Wei, Yawei Hu, Wenhui Yao, and Huanhao Li. 2019. “A Blockchain-Based Byzantine Consensus
Algorithm for Information Authentication of the Internet of Vehicles.” IEEE Access 7: 139703-11.
https://doi.org/10.1109/ACCESS.2019.2941507.


https://doi.org/10.3390/MATH7121235

Huang, S, G Wang, Y Yan, and X Fang. 2020. “Blockchain-Based Data Management for Digital Twin
of Product.” Journal of Manufacturing Systems 54: 361-71.
https://doi.org/10.1016/j.jmsy.2020.01.009.

Islam, Nazmul M. D., and Sandip Kundu. 2019. “Enabling IC Traceability via Blockchain Pegged to
Embedded PUF.” ACM Transactions on Design Automation of Electronic Systems 24 (3).
https://doi.org/10.1145/3315669.

Jabbar, Rateb, Mohamed Kharbeche, Khalifa Al-Khalifa, Moez Krichen, and And Kamel Barkaoui.
2020. “Blockchain for the Internet of Vehicles: A Decentralized loT Solution for Vehicles
Communication Using Ethereum.” Sensors 20 (14): 1-27. https://doi.org/10.3390/s20143928.

Jamil, Faisal, Lei Hang, Kyu Hyung Kim, and Do Hyeun Kim. 2019. “A Novel Medical Blockchain
Model for Drug Supply Chain Integrity Management in a Smart Hospital.” Electronics 8 (5).
https://doi.org/10.3390/electronics8050505.

Jayaraman, Raja, Khaled Saleh, and Nelson King. 2019. “Improving Opportunities in Healthcare
Supply Chain Processes via the Internet of Things and Blockchain Technology.” International Journal
of Healthcare Information Systems and Informatics 14 (2): 49-65.
https://doi.org/10.4018/1JH1S1.2019040104.

Ji, Guojun, Shu Zhou, Kee-Hung Lai, Kim Hua Tan, and Ajay Kumar. 2022. “Timing of blockchain
adoption in a supply chain with competing manufacturers.” International Journal of Production
Economics 247 (247): 108430. https://doi.org/10.1016/j.ijpe.2022.108430.

Kamble, Sachin S., Angappa Gunasekaran, and Rohit Sharma. 2020. “Modeling the Blockchain
Enabled Traceability in Agriculture Supply Chain.” International Journal of Information Management
52. https://doi.org/10.1016/j.ijinfomgt.2019.05.023.

Karamchandani, Amit, Samir K. Srivastava, Sushil Kumar, and Akhil Srivastava. 2021. “Analysing
Perceived Role of Blockchain Technology in SCM Context for the Manufacturing Industry.”
International Journal of Production Research 0 (0): 1-32.
https://doi.org/10.1080/00207543.2021.1883761.

Kaynak, Baran, Stimeyye Kaynak, and Ozer Uygun. 2020. “Cloud Manufacturing Architecture Based
on Public Blockchain Technology.” IEEE Access 8: 2163-77.
https://doi.org/10.1109/ACCESS.2019.2962232.

Khan, Atta Ur Rehman, and Raja Wasim Ahmad. 2022. “A Blockchain-Based loT-Enabled E-Waste
Tracking and Tracing System for Smart Cities.” IEEE Access 10: 86256-862609.
https://doi.org/10.1109/ACCESS.2022.3198973.


https://doi.org/10.4018/IJHISI.2019040104
https://doi.org/10.1109/ACCESS.2019.2962232

Kim, Henry M., and Marek Laskowski. 2018. “Toward an Ontology-Driven Blockchain Design for
Supply-Chain Provenance.” Intelligent Systems in Accounting, Finance and Management 25 (1): 18-
27. https://doi.org/10.1002/isaf.1424.

Kshetri, Nir. 2017. “Blockchain’s Roles in Strengthening Cybersecurity and Protecting Privacy.”
Telecommunications Policy 41 (10): 1027-38. https://doi.org/10.1016/j.telpol.2017.09.003.

Kshetri, Nir. 2018. “1 Blockchain’s Roles in Meeting Key Supply Chain Management Objectives.”
International  Journal of Information Management 39 (December 2017): 80-89.
https://doi.org/10.1016/j.ijinfomgt.2017.12.005.

Labrador, Mirador, and Weiyan Hou. 2019. “Security Mechanism for Vehicle Identification and
Transaction Authentication in the Internet of Vehicle (loV) Scenario: A Blockchain Based Model.”
Journal of Computer Science 15 (2): 249-57. https://doi.org/10.3844/jcssp.2019.249.257.

Lei, Ao, Haitham Cruickshank, Yue Cao, Philip Asuquo, Chibueze P.Anyigor Ogah, and Zhili Sun.
2017. “Blockchain-Based Dynamic Key Management for Heterogeneous Intelligent Transportation
Systems.” IEEE Internet of Things Journal 4 (6): 1832-43.
https://doi.org/10.1109/J10T.2017.2740569.

Leng, Jiewu, Pingyu Jiang, Kailin Xu, Qiang Liu, J. Leon Zhao, Yiyang Bian, and Rui Shi. 2019.
“Makerchain: A Blockchain with Chemical Signature for Self-Organizing Process in Social
Manufacturing.” Journal of Cleaner Production 234: 767-78.
https://doi.org/10.1016/j.jclepro.2019.06.265.

Leng, Jiewu, Douxi Yan, Qiang Liu, Kailin Xu, J. Leon Zhao, Rui Shi, Lijun Wei, Ding Zhang, and
Xin Chen. 2020. “ManuChain: Combining Permissioned Blockchain with a Holistic Optimization
Model as Bi-Level Intelligence for Smart Manufacturing.” IEEE Transactions on Systems, Man, and
Cybernetics: Systems 50 (1): 182-92. https://doi.org/10.1109/TSMC.2019.2930418.

Leng, Jiewu, Weinan Sha, Zisheng Lin, Jianbo Jing, Qiang Liu, and Xin Chen. 2022. “Blockchained
smart contract pyramid-driven multi-agent autonomous process control for resilient individualised
manufacturing towards Industry 5.0.” International Journal of Production Research ahead-of-print
(ahead-of-print): 1-20. https://doi.org/10.1080/00207543.2022.2089929.

Leng, Kaijun, Ya Bi, Linbo Jing, Han Chi Fu, and Inneke van Nieuwenhuyse. 2018. “Research on
Agricultural Supply Chain System with Double Chain Architecture Based on Blockchain Technology.”
Future Generation Computer Systems 86: 641-49. https://doi.org/10.1016/j.future.2018.04.061.

Li, Ming, L. Shen, and George Q. Huang. 2019. “Blockchain-Enabled Workflow Operating System for
Logistics Resources Sharing in E-Commerce Logistics Real Estate Service.” Computers and Industrial
Engineering 135 (July): 950-69. https://doi.org/10.1016/j.cie.2019.07.003.


https://doi.org/10.1109/TSMC.2019.2930418

Li, Yongfei, Bill Wang, and Dong Yang. 2019. “Research on Supply Chain Coordination Based on
Block Chain Technology and Customer Random Demand.” Discrete Dynamics in Nature and Society
2019. https://doi.org/10.1155/2019/4769870.

Li, Zhi, Ali Vatankhah Barenji, and George Q. Huang. 2018. “Toward a Blockchain Cloud
Manufacturing System as a Peer to Peer Distributed Network Platform.” Robotics and Computer-
Integrated Manufacturing 54 (January): 133-44. https://doi.org/10.1016/j.rcim.2018.05.011.

Lin, Qijun, Huaizhen Wang, Xiaofu Pei, and Junyu Wang. 2019. “Food Safety Traceability System
Based on Blockchain and EPCIS.” IEEE Access 7 20698-707.
https://doi.org/10.1109/ACCESS.2019.2897792.

Liu, Liang, Futou Li, and Ershi Qi. 2019. “Research on Risk Avoidance and Coordination of Supply
Chain  Subject Based on Blockchain Technology.” Sustainability 11 (7): 1-15.
https://doi.org/10.3390/su10022182.

Liu, Yongkui, Lihui Wang, Xi Vincent Wang, Xun Xu, and Lin Zhang. 2019. “Scheduling in Cloud
Manufacturing: State-of-the-Art and Research Challenges.” International Journal of Production
Research 57 (15-16): 4854-79. https://doi.org/10.1080/00207543.2018.1449978.

Liu, Zhiyong, and Zipei Li. 2020. “A Blockchain-Based Framework of Cross-Border e-Commerce
Supply Chain.” International Journal of Information Management 52.
https://doi.org/10.1016/j.ijinfomgt.2019.102059.

Longo, Francesco, Letizia Nicoletti, Antonio Padovano, Gianfranco d’Atri, and Marco Forte. 20109.
“Blockchain-Enabled Supply Chain: An Experimental Study.” Computers and Industrial Engineering
136 (July): 57—-69. https://doi.org/10.1016/j.cie.2019.07.026.

Makhdoom, Imran, lan Zhou, Mehran Abolhasan, Justin Lipman, and Wei Ni. 2020. “PrivySharing: A
Blockchain-Based Framework for Privacy-Preserving and Secure Data Sharing in Smart Cities.”
Computers and Security 88: 101653. https://doi.org/10.1016/j.cose.2019.101653.

Manupati, V. K., Tobias Schoenherr, M. Ramkumar, Stephan M. Wagner, Sai Krishna Pabba, and R.
Inder Raj Singh. 2020. “A Blockchain-Based Approach for a Multi-Echelon Sustainable Supply Chain.”
International Journal of Production Research 58 (7): 2222-41.
https://doi.org/10.1080/00207543.2019.1683248.

Mao, Dianhui, Fan Wang, Zhihao Hao, and Haisheng Li. 2018. “Credit Evaluation System Based on
Blockchain for Multiple Stakeholders in the Food Supply Chain.” International Journal of
Environmental Research and Public Health 15 (8). https://doi.org/10.3390/ijerph15081627.



Meyer, Tobias, Marlene Kuhn, and Evi Hartmann. 2019. “Blockchain Technology Enabling the
Physical Internet: A Synergetic Application Framework.” Computers and Industrial Engineering 136
(July): 5-17. https://doi.org/10.1016/j.cie.2019.07.006.

Mondal, Saikat, Kanishka P. Wijewardena, Saranraj Karuppuswami, Nitya Kriti, Deepak Kumar, and
Premjeet Chahal. 2019. “Blockchain Inspired RFID-Based Information Architecture for Food Supply
Chain.” IEEE Internet of Things Journal 6 (3): 5803-13. https://doi.org/10.1109/J10T.2019.2907658.

Mu, Yi, Fatemeh Rezaeibagha, and Ke Huang. 2020. “Policy-Driven Blockchain and Its Applications
for Transport Systems.” IEEE Transactions on Services Computing 13 (2): 230-40.
https://doi.org/10.1109/TSC.2019.2947892.

Nguyen, Truong Van, Li Zhou, Alain Yee Loong Chong, Boying Li, and Xiaodie Pu. 2019. “Predicting
Customer Demand for Remanufactured Products: A Data-Mining Approach.” European Journal of
Operational Research. https://doi.org/10.1016/j.ejor.2019.08.015.

Nguyen, Truong, Li ZHOU, Virginia Spiegler, Petros leromonachou, and Yong Lin. 2018. “Big Data
Analytics in Supply Chain Management: A State-of-the-Art Literature Review.” Computers &
Operations Research 98 (October): 254-64. https://doi.org/10.1016/J.COR.2017.07.004.

Niranjanamurthy, M., B. N. Nithya, and S. Jagannatha. 2019. “Analysis of Blockchain Technology:
Pros, Cons and SWOT.” Cluster Computing 22 (s6): 14743-57. https://doi.org/10.1007/s10586-018-
2387-5.

Niu, Baozhuang, Zihao Mu, Bin Cao, and Jie Gao. 2021. “Should Multinational Firms Implement
Blockchain to Provide Quality Verification?” Transportation Research Part E: Logistics and
Transportation Review 145 (January 2020): 102121. https://doi.org/10.1016/j.tre.2020.102121.

Ngrfeldt, L., J. Bgtker, Magnus Edinger, Natalja Genina, and J. Rantanen. 2019.
“Cryptopharmaceuticals: Increasing the Safety of Medication by a Blockchain of Pharmaceutical
Products.” Journal of Pharmaceutical Sciences 108 (9): 2838-41.
https://doi.org/10.1016/j.xphs.2019.04.025.

Oguntegbe, Kunle Francis, Nadia di Paola, and Roberto Vona. 2022. “Behavioural Antecedents to
Blockchain Implementation in Agrifood Supply Chain Management: A Thematic Analysis.”
Technology in Society 68 (November 2021): 101927. https://doi.org/10.1016/j.techsoc.2022.101927.

Orji, Ifeyinwa Juliet, Simonov Kusi-Sarpong, Shuangfa Huang, and Diego Vazquez-Brust. 2020.
“Evaluating the Factors That Influence Blockchain Adoption in the Freight Logistics Industry.”
Transportation  Research  Part E:  Logistics and  Transportation  Review  141.
https://doi.org/10.1016/j.tre.2020.102025.


https://doi.org/10.1109/TSC.2019.2947892

Pandey, Prateek, and Ratnesh Litoriya. 2020. “Securing E-Health Networks from Counterfeit Medicine
Penetration Using Blockchain.” Wireless Personal Communications. https://doi.org/10.1007/s11277-
020-07041-7.

Papakostas, Nikolaos, Anthony Newell, and Vincent Hargaden. 2019. “A Novel Paradigm for
Managing the Product Development Process Utilising Blockchain Technology Principles.” CIRP
Annals - Manufacturing Technology 68 (1): 137-40. https://doi.org/10.1016/j.cirp.2019.04.039.

Philipp, Robert, Gunnar Prause, and Laima Gerlitz. 2019. “Blockchain and Smart Contracts for
Entrepreneurial Collaboration in Maritime Supply Chains.” Transport and Telecommunication 20 (4):
365-78. https://doi.org/10.2478/1tj-2019-0030.

Pournader, Mehrdokht, Yangyan Shi, Stefan Seuring, and S.C. Lenny Koh. 2020. “Blockchain
Applications in Supply Chains, Transport and Logistics: A Systematic Review of the Literature.”
International Journal of Production Research 58 : 2063-81.
https://doi.org/10.1080/00207543.2019.1650976.

Rachana Harish, A, X L Liu, R'Y Zhong, and G Q Huang. 2021. “Log-Flock: A Blockchain-Enabled
Platform for Digital Asset Valuation and Risk Assessment in E-Commerce Logistics Financing.”
Computers and Industrial Engineering 151. https://doi.org/10.1016/j.cie.2020.107001.

Rane, Santosh B., and Shivangi Viral Thakker. 2019. “Green Procurement Process Model Based on
Blockchain—loT Integrated Architecture for a Sustainable Business.” Management of Environmental
Quality: An International Journal 31 (3): 741-63. https://doi.org/10.1108/MEQ-06-2019-0136.

Saberi, Sara, Mahtab Kouhizadeh, Joseph Sarkis, and Lejia Shen. 2019. “Blockchain Technology and
Its Relationships to Sustainable Supply Chain Management.” International Journal of Production
Research 57 (7): 2117-35. https://doi.org/10.1080/00207543.2018.1533261.

Salah, Khaled, Nishara Nizamuddin, Raja Jayaraman, and Mohammad Omar. 2019. “Blockchain-Based
Soybean Traceability in Agricultural Supply Chain.” IEEE Access.
https://doi.org/10.1109/ACCESS.2019.2918000.

Sander, Fabian, Janjaap Semeijn, and Dominik Mahr. 2018. “The Acceptance of Blockchain
Technology in Meat Traceability and Transparency.” British Food Journal 120 (9): 2066-79.
https://doi.org/10.1108/BFJ-07-2017-0365.

Sanka, Abdurrashid Ibrahim, Muhammad Irfan, lan Huang, and Ray C.C. Cheung. 2021. “A Survey of
Breakthrough in Blockchain Technology: Adoptions, Applications, Challenges and Future Research.”
Computer Communications 169 (March 2020): 179-201.
https://doi.org/10.1016/j.comcom.2020.12.028.



Saurabh, Kumar, Neelam Rani, and Parijat Upadhyay. 2022. “Towards Blockchain Led Decentralized
Autonomous  Organization  (DAO)  Business Model Innovations.”  Benchmarking.
https://doi.org/10.1108/B1J-10-2021-0606.

Shahbazi, Zeinab, and Yung Cheol Byun. 2021. “Integration of Blockchain, lot and Machine Learning
for Multistage Quality Control and Enhancing Security in Smart Manufacturing.” Sensors 21 (4): 1-21.
https://doi.org/10.3390/s21041467.

Shanley, Agnes. 2017. “Could Blockchain Improve Pharmaceutical Supply Chain Security?”

Pharmaceutical Technology, no. 3: 1-26.

Sidorov, Michail, Ming Tze Ong, Ravivarma Vikneswaren Sridharan, Junya Nakamura, Ren Ohmura,
and Jing Huey Khor. 2019. “Ultralightweight Mutual Authentication RFID Protocol for Blockchain
Enabled Supply Chains.” IEEE Access 7: 7273-85. https://doi.org/10.1109/ACCESS.2018.2890389.

Surjandari, Isti, Harman Yusuf, Enrico Laoh, and Rayi Maulida. 2021. “Designing a Permissioned
Blockchain Network for the Halal Industry Using Hyperledger Fabric with Multiple Channels and the
Raft Consensus Mechanism.” Journal of Big Data 8 (1). https://doi.org/10.1186/s40537-020-00405-7.

Tao, Feng, Yao-Yu Wang, and Shi-Hu Zhu. 2022. “Impact of blockchain technology on the optimal
pricing and quality decisions of platform supply chains.” International Journal of Production Research
ahead-of-print (ahead-of-print): 1-15. https://doi.org/10.1080/00207543.2022.2050828.

Teh, Yee Whye, David Newman, and Max Welling. 2007. ““A Collapsed Variational Bayesian Inference
Algorithm for Latent Dirichlet Allocation.” Advances in Neural Information Processing Systems, 1353—
60. https://doi.org/10.7551/mitpress/7503.003.0174.

Thio-Ac, August, Erwin John Domingo, Ricca May Reyes, Nilo Arago, Romeo Jorda, and Jessica
Velasco. 2019. “Development of a Secure and Private Electronic Procurement System Based on
Blockchain Implementation.” International Journal of Advanced Trends in Computer Science and
Engineering 8 (5): 2626-31. https://doi.org/10.30534/ijatcse/2019/115852019.

Tian, Zonggui, Ray Y. Zhong, Ali Vatankhah Barenji, Y. T. Wang, Zhi Li, and Yiming Rong. 2021.
“A Blockchain-Based Evaluation Approach for Customer Delivery Satisfaction in Sustainable Urban
Logistics.”  International ~ Journal ~ of  Production Research 59  (7):  2229-49.
https://doi.org/10.1080/00207543.2020.1809733.

Toyoda, Kentaroh, P. Takis Mathiopoulos, Iwao Sasase, and Tomoaki Ohtsuki. 2017. “A Novel
Blockchain-Based Product Ownership Management System (POMS) for Anti-Counterfeits in the Post
Supply Chain.” IEEE Access 5: 17465-77. https://doi.org/10.1109/ACCESS.2017.2720760.


https://doi.org/10.1109/ACCESS.2018.2890389
https://doi.org/10.1186/s40537-020-00405-7

Treiblmaier, Horst. 2018. “The Impact of the Blockchain on the Supply Chain: A Theory-Based
Research Framework and a Call for Action.” Supply Chain Management 23 (6): 545-59.
https://doi.org/10.1108/SCM-01-2018-0029.

Tsang, Yung Po, King Lun Choy, Chun Ho Wu, George To Sum Ho, and Hoi Yan Lam. 2019.
“Blockchain-Driven 10T for Food Traceability with an Integrated Consensus Mechanism.” IEEE Access
7. https://doi.org/10.1109/ACCESS.2019.2940227.

Tseng, Jen Hung, Yen Chih Liao, Bin Chong, and Shih Wei Liao. 2018. “Governance on the Drug
Supply Chain via Gcoin Blockchain.” International Journal of Environmental Research and Public
Health 15 (6). https://doi.org/10.3390/ijerph15061055.

Wang, Bill, Zhiyu Lin, Michael Wang, Fangyi Wang, Peng Xiangli, and Zhi Li. 2022. “Applying
blockchain technology to ensure compliance with sustainability standards in the PPE multi-tier supply
chain.” International Journal of Production Research ahead-of-print (ahead-of-print): 1-17.
https://doi.org/10.1080/00207543.2022.2025944.

Wang, Zhaojing, Tengyu Wang, Hao Hu, Jie Gong, Xu Ren, and Qiying Xiao. 2020. “Blockchain-
Based Framework for Improving Supply Chain Traceability and Information Sharing in Precast
Construction.” Automation in Construction 111 (December 2019).
https://doi.org/10.1016/j.autcon.2019.103063.

Westerkamp, Martin, Friedhelm Victor, and Axel Kipper. 2019. “Tracing Manufacturing Processes
Using Blockchain-Based Token Compositions.” Digital Communications and Networks, no. January.
https://doi.org/10.1016/j.dcan.2019.01.007.

Witten, | H., Eibe Frank, and Mark A. Hall. 2011. Data Mining : Practical Machine Learning Tools
and Techniques. 3rd ed. Morgan Kaufmann.

Wong, Lai Wan, Garry Wei Han Tan, Voon Hsien Lee, Keng Boon Ooi, and Amrik Sohal. 2020.
“Unearthing the Determinants of Blockchain Adoption in Supply Chain Management.” International
Journal of Production Research 58 (7): 2100-2123. https://doi.org/10.1080/00207543.2020.1730463.

Wu, Haoyan, Zhijie Li, Brian King, Zina ben Miled, John Wassick, and Jeffrey Tazelaar. 2017. “A
Distributed Ledger for Supply Chain Physical Distribution Visibility.” Information 8 (4): 1-18.
https://doi.org/10.3390/info8040137.

Wou, Jianghua, and Jiahao Yu. 2022. “Blockchain's impact on platform supply chains: transaction cost
and information transparency perspectives.” International Journal of Production Research ahead-of-
print (ahead-of-print): 1-14. https://doi.org/10.1080/00207543.2022.2027037.


https://doi.org/10.3390/ijerph15061055
https://doi.org/10.3390/info8040137

Wu, Xue-Yan, Zhi Ping Fan, and Bing Bing Cao. 2021. “An Analysis of Strategies for Adopting
Blockchain Technology in the Fresh Product Supply Chain.” International Journal of Production
Research, 1-18. https://doi.org/10.1080/00207543.2021.1894497.

Xiong, Feng, Ruiyang Xiao, Wei Ren, Rongyue Zheng, and Jianlin Jiang. 2019. “A Key Protection
Scheme Based on Secret Sharing for Blockchain-Based Construction Supply Chain System.” IEEE
Access 7: 126773-86. https://doi.org/10.1109/ACCESS.2019.2937917.

Yadav, Sachin, and Surya Prakash Singh. 2020. “Blockchain Critical Success Factors for Sustainable
Supply Chain.” Resources, Conservation and Recycling 152,
https://doi.org/10.1016/j.resconrec.2019.104505.

Yang, A., Y. Li, Chenshuai Liu, Jie Li, Y. Zhang, and Jiahao Wang. 2019. “Research on Logistics
Supply Chain of Iron and Steel Enterprises Based on Block Chain Technology.” Future Generation
Computer Systems 101: 635-45. https://doi.org/10.1016/j.future.2019.07.008.

Yang, Liu, Yaodong Ni, and Chi-To Ng. 2022. “Blockchain-enabled traceability and producer's
incentive to outsource delivery.” International Journal of Production Research ahead-of-print (ahead-
of-print): 1-18. https://doi.org/10.1080/00207543.2022.2072785.

Yang, Wu, Wang Ziyang, Zhou Xiaohao, and Yao Jianming. 2022. “The optimisation research of
Blockchain application in the financial institution-dominated supply chain finance system.”
International Journal of Production Research ahead-of-print (ahead-of-print):  1-21.
https://doi.org/10.1080/00207543.2022.2087567.

Yanovich, Yury, Igor Shiyanov, Timur Myaldzin, lvan Prokhorov, Darya Korepanova, and Sergey
Vorobyov. 2018. “Blockchain-Based Supply Chain for Postage Stamps.” Informatics 5 (4): 1-9.
https://doi.org/10.3390/informatics5040042.

Yi, Haibo. 2019. “A Secure Logistics Model Based on Blockchain.” Enterprise Information Systems
00 (00): 1-17. https://doi.org/10.1080/17517575.2019.1696988.

Yong, Binbin, Jun Shen, Xin Liu, Fucun Li, Huaming Chen, and Qingguo Zhou. 2020. “An Intelligent
Blockchain-Based System for Safe Vaccine Supply and Supervision.” International Journal of
Information Management 52. https://doi.org/10.1016/j.ijinfomgt.2019.10.009.

Yoo, Minjae, and Yoojae Won. 2018. “A Study on the Transparent Price Tracing System in Supply
Chain Management Based on Blockchain.” Sustainability 10 (11). https://doi.org/10.3390/su10114037.

Yoon, Jiho, Srinivas Talluri, Hakan Yildiz, and Chwen Sheu. 2020. “The Value of Blockchain
Technology Implementation in International Trades under Demand Volatility Risk.” International
Journal of Production Research 58 (7): 2163-83. https://doi.org/10.1080/00207543.2019.1693651.


https://doi.org/10.1080/00207543.2021.1894497
https://doi.org/10.1109/ACCESS.2019.2937917
https://doi.org/10.1016/j.future.2019.07.008
https://doi.org/10.1080/00207543.2022.2072785

Yu, Chunxia, Luping Zhang, Wenfan Zhao, and Sicheng Zhang. 2019. “A Blockchain-Based Service
Composition Architecture in Cloud Manufacturing.” International Journal of Computer Integrated
Manufacturing, 1-11. https://doi.org/10.1080/0951192X.2019.1571234.

Yuan, Huiqun, Hongbin Qiu, Ya Bi, Sheng Hung Chang, and Anthony Lam. 2019. “Analysis of
Coordination Mechanism of Supply Chain Management Information System from the Perspective of
Block Chain.” Information Systems and E-Business Management. https://doi.org/10.1007/s10257-018-
0391-1.

Yousefi, Samuel, and Babak Mohamadpour Tosarkani. 2022. “An analytical approach for evaluating
the impact of blockchain technology on sustainable supply chain performance.” International Journal
of Production Economics 246: 108429. https://doi.org/10.1016/j.ijpe.2022.108429.

Zhang, Abraham, Ray Y. Zhong, Muhammad Farooque, Kai Kang, and V. G. Venkatesh. 2020.
“Blockchain-Based Life Cycle Assessment: An Implementation Framework and System Architecture.”

Resources, Conservation and Recycling 152. https://doi.org/10.1016/j.resconrec.2019.104512.

Zhang, C, G Zhou, H Li, and Y Cao. 2020. “Manufacturing Blockchain of Things for the Configuration
of a Data- And Knowledge-Driven Digital Twin Manufacturing Cell.” IEEE Internet of Things Journal
7 (12): 11884-94. https://doi.org/10.1109/J10T.2020.3005729.

Zhang, Xin, Pengcheng Sun, Jiping Xu, Xiaoyi Wang, Jiabin Yu, Zhiyao Zhao, and Yunfeng Dong.
2020. “Blockchain-Based Safety Management System for the Grain Supply Chain.” IEEE Access 8:
36398-410. https://doi.org/10.1109/ACCESS.2020.2975415.

Zhang, Yongping, Pengyuan Zhang, Fei Tao, Yang Liu, and Ying Zuo. 2019. “Consensus Aware
Manufacturing Service Collaboration Optimization under Blockchain Based Industrial Internet
Platform.” Computers and Industrial Engineering 135 (May): 1025-35.
https://doi.org/10.1016/j.cie.2019.05.039.

Zhao, Xi, Peilin Ai, Fujun Lai, Xin Luo, and Jose Benitez. 2022. “Task Management in Decentralized
Autonomous  Organization.” Journal of Operations Management, no. February: 1-26.
https://doi.org/10.1002/joom.1179.

Zheng, Kangning, Zuopeng Zhang, Yun Chen, and Jiajin Wu. 2019. “Blockchain Adoption for
Information Sharing: Risk Decision-Making in Spacecraft Supply Chain.” Enterprise Information
Systems 00 (00): 1-22. https://doi.org/10.1080/17517575.2019.1669831.

Zeng, Ming, Keivan Sadeghzadeh, and Tao Xiong. 2022. “A three-echelon based sustainable supply
chain scheduling decision-making framework under the blockchain environment.” International
Journal of Production Research ahead-of-print (ahead-of-print): 1-21.
https://doi.org/10.1080/00207543.2022.2059719.



https://doi.org/10.1007/s10257-018-0391-1
https://doi.org/10.1007/s10257-018-0391-1
https://doi.org/10.1080/17517575.2019.1669831
https://doi.org/10.1080/00207543.2022.2059719

Zhu, Qingyun, Mahtab Kouhizadeh, and Joseph Sarkis. 2022. “Formalising product deletion across the
supply chain: blockchain technology as a relational governance mechanism.” International Journal of
Production Research 60 (1): 92-110. https://doi.org/10.1080/00207543.2021.1987552.

Zhu, Xiaobao, Jing Shi, Fengjie Xie, and Rouqi Song. 2020. “Pricing Strategy and System Performance
in a Cloud-Based Manufacturing System Built on Blockchain Technology.” Journal of Intelligent
Manufacturing 31 (8): 1985-2002. https://doi.org/10.1007/s10845-020-01548-3.

Zulfigar, Maryam, Filza Tarig, Muhammad Umar Janjua, Adnan Noor Mian, Adnan Qayyum, Junaid
Qadir, Falak Sher, and Muhammad Hassan. 2021. “EthReview: An Ethereum-Based Product Review
System for Mitigating Rating Frauds.” Computers & Security 100: 1-16.
https://doi.org/10.1016/j.cose.2020.102094.



YES
* Blockchain
* Smart contract

NO
(Conference papers,
dissertations,
whitepapers, reports)

YES

* Supply chain
* Procurement/sourcing/Purchase

YES
= Article journal

1. Article » Manufacturing/Production « Distributed ledger
search and : PE”Ud'mw'z_Dm_ . + Warehouse/Inventary « Hyperledger
. Keyword combination: * Logistics/Transportation * Bitcoin
selection Article BC+SCM SCM- + sales/Marketing BC- + Ethereum
Academic search related related
database criteria articles articles
[ ] . |
Text I Non-letter | 1 H
N - 1
LPA hase:! processing 1 Removals i€ ! Tokenisation | Import
topic modelling [ | I articles
" | intoR
2. Article R P , Corpus BC-SC related
P [ -
classification I K-fold Cross 1 Vparameter | | | ________  ________ | . | creation articles
! Validation :( 1 setting 1 ! Document- | ! i1 englign
[, h [ ) | Term Matrix K-y Stemming :( y Stopword :
: creation : | H I Removals
________________ lecaccacaaas
Topic labelling and va\f‘lea:::g::\ﬁmg Final classification In-depth articles
article classification experts’ opinions result reviews

3. Result
analysis
NO Get majority
(Incensistency in LDA-based classification
Discussion of decision as final

and Expert-based classification)

Research gaps &

inconsistent
classification results

Future directions

Figure 1 Caption: Review methodology framework

Figure 1 Alt Text: Describing the proposed data-driven literature review methodology
consisting of three fundamental stages.

Figure 1 Long Description: The first stage is the process of searching by keywords and
selecting the relevant journal articles to be reviewed in this study. The second stage is to
develop the article classification framework where the LDA-based topic modelling cluster the
selected literature into key research themes. The final stage involves the in-depth content
analysis of each research cluster which leads to future research agenda.
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Figure 2 Caption: Distribution of publications by year
Figure 2 Alt Text: Number of journal articles in the selected literature by year of publication.
Research interests in BC-SCM had soared dramatically since 2019, implying that that the topic has

begun ascent into mainstream
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Figure 3 Caption: Distribution of publications by journal
Figure 3 Alt Text: Top 15 journals publishing most of the BC related research in the selected
literature (74 out of the 108 papers)
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MIXED METHODS [l

QUALITATITIVE METHODS (E.G., INTERVIEWS, CASE STUDIES) 5

QUANTITATIVE METHODS (E.G., SURVEYS, MULTI-CRITERIA EVALUATION) 7
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PROTOTYPE TESTING 8

SIMULATION ANALYSIS (E.G., MATHEMATICAL MODELLING, CODING BASE)
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Figure 4 Caption: Summary of research methods used in reviewed articles
Figure 4 Alt Text: Five main research methods have been identified among the reviewed papers.

Simulation analysis accounts for about 85% of all reviewed papers.
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Figure 5 Caption: Frequency of top 15-word frequency in the DTM
Figure 5 Alt Text: The occurrence of top 15 words in the DTM derived after processing the
full text of the 108 selected publications. It is noteworthy that these words are presented in its
stemmed form (e.g., reducing “logistics ” into “logist ) to avoid miscalculating the term
distribution.



5-fold cross-validation of topic modelling
(ie five different models fit for each candidate number of topics)
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Figure 6 Caption: Optimising number of topics (K) based on perplexity scores

Figure 6 Alt Text: The number of topics K in LDA model is a subject to be optimised, the
result of the parameter tunning process of K is calculated by evaluating the perplexity score
of the holdout (i.e., unseen) dataset under the five-fold cross validation. Based on the figure,
K =10 is selected as the perplexity score drops the most significantly (i.e., indicating the
highest improvement in model performance).
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Figure 7 Caption: List of keywords in each LDA topic
Figure 7 Alt Text: A visualisation of the identified LDA topics using the word clouds in
which the size of the word corresponds to its importance (i.e., the probability of the word in

the topic).
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Table 1: Summary of review articles in BC-SCM literature

Number
Reylew Review focus of . Review Future research directions
article articles | methodology
reviewed
Eto :Irnader SC, transport, 48 Co-citation Technology; Trust; Trade;
(2020) logistics analysis Traceability/transparency
Astarita et Co- Track and traceability; Regulatory
Transportation 371 occurrence compliance; Smart vehicles’ security;
al. (2020) ) .
analysis Supply-demand matching.
Queiroz et | BC-SC !_evel of maturity of_BC-SC -
. . 27 integration in emerging countries;
al. (2020) | integration -
More empirical research needed.
Inter-organisational barriers; intra-
Saberi et SC sustainabilit i Narrative organisational barriers; Technical
al. (2019) y review barriers; External barriers for BC
adoption
Babich | e ecsos o
and Hilary o Narrative Information; Automation; and
BC applications - . o
(2020) ; ) review tokenization
in operations
management
Technological benefits;
Oguntegbe :?T(l: lementation (';g?j?#al Organisational adoption strategies;
et al. imprer 39 9 Environmental barriers to BC
in agri-food SC thematic ; . .
(2022) . implementation; Implementation
management analysis . .
intention
Manual Efficient integration of BC and other
Wu et al, | Construction 141 coding digital technologies; BC adoption;
2022 industry thematic Barrier analysis and incentive
analysis mechanism
Impact of BC on transnational
BC application Manual relations; Impact of BC on capturing
Zhuetal, |inSCM, 125 coding and evaluating circularity
2022 transportation thematic performance and contribute to
and logistics analysis circularity capabilities at the
organizational and operational level
Integration of BC and other emerging
technologies for global and scalable
Data-driven | SCM; Crypto-X applications in SCM;
Our study | BC in SCM 100 topic BC-enabled closed-loop SCM;
modelling Environmental and social impacts of

BC-based SCM; Decentralised
autonomous organisations in SCM.




Table 2: Research theme for each LDA topic

LDA Number Research
. of Papers
topic theme
papers
Revenue Hayrutdinqv, Sfaeed, ar_ld Rajap_ov 2020; Zheng et
1 10 management in al. 2019'; Liu, Li, and Qi 20.19; Li, Wang, and Yang
BC-enabled SC 2019; Niu et al. 2021; Choi 2019; Dong et al. 2021;
Yang et al. 2022; Wu and Yu 2022; Tao et al. 2022
Fu, Shu, and Liu 2018; Kamble, Gunasekaran, and
Sharma 2020; Rane and Thakker 2019; Wu, Fan,
and Cao 2021; Zhang et al. 2020; Philipp, Prause,
5 16 BC-enabled SC | and Gerlitz 2019; Yoon et al. 2020; Manupati et al.
sustainability 2020; Oriji et al. 2020; Bai and Sarkis 2020; Yadav
and Singh 2020; Ar et al. 2020; Tian et al. 2021;
Yousefi & Mohamadpour Tosarkani, 2022; Wang et
al. 2022 Zeng et al. 2022
Tsang et al. 2019; Rachana Harish et al. 2021;
Meyer, Kuhn, and Hartmann 2019; Li, Shen, and
Huang 2019; Papakostas, Newell, and Hargaden
3 13 Egc-gggikl)ilt?/d SC 2019; Westerkamp, Victor, and Kipper 2019; Kim
and Laskowski 2018; Agrawal et al. 2021; Hasan et
al. 2019; Khan and Ahmad 2022; Zhu et al. 2022; Ji
et al. 2022; Yang et al. 2022
Li, Bareniji, and Huang 2018; Barenji et al. 2020;
Kaynak, Kaynak, and Uygun 2020; Leng et al.
4 14 BC-enabled 2018; Bai et al. 2019; Yuan et al. 2019; Fu and Zhu
manufacturing | 2019b; 2019a; Leng et al. 2019; 2020; Huang et al.
2020; Zhang et al. 2020; Karamchandani et al.
2021; Leng et al. 2022
géhggggggtég Yu et al. 2019; Zhang et al. 2019; _ _
5 6 cloud Aghamohammadzadeh and Valilai 2020; Dolgui et
. al. 2020; Zhu et al. 2020; de Giovanni 2019
manufacturing
Jayaraman, Saleh, and King 2019; Tseng et al.
Blockchain- 2018; Jamil et al. 2019; Ngrfeldt et al. 2019; Kshetri
6 11 enabled 2017; Yanovich et al. 2018; Debe et al. 2020;
healthcare SC | Shanley 2017; Makhdoom et al. 2020; Pandey and
Litoriya 2020; Govindan et al. 2022
Srii-_enabled Toyoda et al. 2017; Sidorov et al. 2019;_ Cui et al.
7 6 counterfeiting 2019; Islam and Kundu 2019; Alzahrani and Bulusu
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