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Abstract

The purpose of this study is to evaluate how Blockchain Technology (BCT) can support the
implementation of Lean Automation. We conducted a systematic literature review to understand how
BCT is being implemented in the supply chain management (SCM) domain and to evaluate how this
technology can be used to reduce inefficiencies in supply chains. Firstly, we developed a holistic
taxonomy of wastes to identify most common non-value activities. Then, both inductive and deductive
content analyses were performed, the latter being coded using the taxonomy. Our findings identified
the most common BCT-based application themes in SCM and ways that this technology can be used
to support future implementation of Blockchain-enabled Lean Automation — B-eLA. Additionally, we
proposed a future research agenda. The study provides important contributions on the intersection
between the BCT, lean production and Industry 4.0 within SCM context and seeks to exploit BCT’s
potential to improve businesses’ efficiency and effectiveness.
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1. Introduction

Over recent decades there has been a proliferation of approaches subscribed in SCM to improve
supply chain (SC) performance (Arzu Akyuz and Erman Erkan 2010; Tarafdar and Qrunfleh 2017).
Amongst these is Lean Production (LP), which has been widely explored and implemented by both
scholars and practitioners alike (Chiarini and Brunetti 2019; Ali et al. 2017). LP is a socio-technical
management system that focuses on adding value through the continuous identification and
minimisation of waste in operational processes (Potter 2021; Monden 2011). In general, waste is
defined as non-value adding activities in an operational process that causes inefficiencies into the
unremitting flow of work processes (Liker and Choi 2004). Non-value adding activities include tangible
(solid) waste (e.g. manufacturing) and intangible waste (e.g. information flow) (Ufua et al. 2017). Such
consistent use of LP is because of the benefits it can entail including the ability to yield production
efficiencies (productivity), allow the continuous improvement (kaizan) of operational activities and

reduce costs (Lim et al. 2021).
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In contemporary supply chains, firms have started adopting industry 4.0 (14.0) by deploying smart
components and machines that are integrated into a common network based on well-proven internet
standards (Tortorella et al. 2021a). In this context, firms improve their operational efficiency and
effectiveness through the implementation of autonomous technologies to streamline processes
(Muller et al. 2019; Dalenogare et al. 2018). Thus, 14.0 has been acknowledged as a technological
paradigm shift that can enable firms to achieve superior performance results (Ding, Ferras Hernandez,
and Agell Jané 2021; Silvestri et al. 2020). The endorsement of 14.0 technologies entails the
establishment of a highly interconnected and integrated organisation, allowing modular and
changeable production systems to produce highly customised products and services at a mass scale
(Tortorella et al. 2021b). Therefore, the effective employment of 14.0 technologies facilitates several
operational aspects, such as manufacturing management (Fettermann et al. 2018), development of
products and services (Dalenogare et al. 2018), and business model innovation (Nascimento et al.

2019).

Although having different approaches, LP and 14.0 are aligned by a shared general objective of
reducing inefficiencies in operational processes. On the one hand, LP delivers its impact on supply
chains through a systematic and continuous search for waste reduction and improvements (Jasti and
Kodali 2014). On the other hand, enabling technologies pertaining to 14.0 introduces automation and
interconnectivity to streamline activities (Fatorachian and Kazemi 2021; Bibby and Dehe 2018). It is
evident that these two approaches introduce capabilities that can mitigate existing SC inefficiencies
and lead firms to improved performance standards that are much greater than in the past. Thus,
scholars and practitioners have begun exploring the integration of both approaches to realise the
benefits from both domains (Chiarini and Kumar 2021). Its successful implementation enables lean
automation (LA), which allows firms to achieve higher changeability and shorter information flows to
meet future market demands (Kolberg, Knobloch, and Zihlke 2017). The concept of LA was initially
conceived during the 1990s, but at that time its application was limited by technological capabilities
(Johansson and Osterman 2017). However, with the advent of 14.0, the concept of LA has once again

interested both practitioners and scholars due to its ability to improve SC performance.

Despite academic discourse delineating the potential of combining LP and 14.0 to achieve LA, literature
discussing how it can be practically implemented is scarce (Tortorella et al. 2021b). A main concern
for its applicability refers to the development of a common and unified interface that synergies
between LP practices and 14.0 technologies. Although some LA initiatives exist, these tend to treat LP
and 14.0 as two distinctive dimensions that must materialise at different stages. Moreover, they are
applied into specific industrial contexts, thus failing to contextualise how this integration could reduce

waste generally across the entire supply chain. This has led to some scholars stating the need for a LA



framework that specifically considers the synergies between LP practices and 14.0 technologies. In this
sense, exploring innovative yet feasible ways in which LA can be enabled would help make strides
towards effective implementation. One technology with the potential to facilitate LA is Blockchain
technology (BCT), due to its ability to synchronise digital exchanges between distributed systemsin a
peer-to-peer manner. In the LA context, BCT can serve as a catalyst for interactions between the
widely deployed technologies and systems, whilst also serving as a compatible tool for digitising

traditional LP practices.

Despite these claims, understanding how BCT can facilitate LA remains unclear. This is understandable
given the immaturity of BCT application in supply chain management (SCM) and the novelty of the LA
concept. Nevertheless, overcoming this knowledge gap is important since digital transformation poses
strategic considerations and economic implications (De Giovanni 2020). Furthermore, the lack of
studies conducted in the application of BCT in SCM, makes it more difficult to understand if a SC needs
to implement the technology (Aslam et al. 2020). Consequently, scholars and practitioners are not
fully aware of the potential of BCT to improve supply chains (Vu, Ghadge, and Bourlakis 2021; Lim et
al. 2021). We argue that this is a meaningful research gap because it limits our understanding on how
BCT can be applied to enhance traditional SCM practices and indicates the need to expand the
research scope. However, to expand the research scope, it is important to first synthesise existing
boundaries of knowledge. Some scholars like Queiroz et al. (2020), Gurtu and Johny (2019), Cole,
Stevenson and Aitken (2019) and Wang, Han and Beynon-Davies (2019) have attempted to outline the
boundaries of the research on the application of BCT for SCM through systematic literature reviews
(SLRs). While these SLRs have contributed to the body of knowledge, they fail to consider how BCT
transforms SC operations by reducing wastes. For instance, previous studies have highlighted how BCT
enables transparency, trust and data sharing. Cole, Stevenson and Aitken (2019) and Fernandez-
Caramés et al. (2019) among SC partners without evaluating how these factors contributes to

improving operational efficiencies and enabling lean practices.

To alleviate these critical research issues, we performed a SLR with the aims of understanding how
BCT is being implemented in existing SCM studies and how the technology is being thought of to
reduce inefficiencies and SC wastes. In this sense, we evaluate how BCT can enable LA
implementation, in other words B-eLA. Finally, we identified SCM areas which received little attention
to help propose a future research agenda. In summary, the following three research questions were

formulated:

RQ1 — What are the applications of Blockchain for supply chain management, and in what ways

does its implementation transform the existing supply chain environment?



RQ2 — How has Blockchain technology been considered to minimise waste in supply chains and

how can the technology facilitate Lean Automation?

RQ3 — What gaps exist in the literature, and what may be done to contribute to future B-eLA

research?

The rest of the paper is organised as follows: Section 2 provides a research background relating to 14.0,
BCT, LP and LA. In this section, we also present a taxonomy for the different types of wastes that can
arise in supply chains and a discussion on how BCT can facilitate LA. The SLR protocol is described in
Section 3 and the study findings appear in Section 4. Section 5 presents a discussion with a future
research agenda. Section 6 offers a conclusion with the summary of findings, theoretical and practical
implications, and research limitations.

2. Background

In this section, we conduct a brief overview of the literature on 14.0, BCT, LP and LA. Following thus,
we introduce our novel approach coined Blockchain-enabled Lean Automation (B-eLA), by
introducing how BCT can facilitate LA implementation. We then present a taxonomy of wastes which

was developed based on an extensive literature survey.
2.1 Industry 4.0

SCM is experiencing significant changes due to the adoption of new digital technologies (A. Zhang et
al. 2021; Calatayud, Mangan, and Christopher 2019). Advancements in innovations such as, Internet
of Things (loT), artificial intelligence (Al) and robotics are transforming the way SCs operate (Tjahjono
et al. 2017). In this context, 14.0 refers to an online economy consisting of complex, interrelated digital
technologies that share data for the provision of delivering value to all SC actors(Benitez, Ayala, and
Frank 2020). In such an environment, traditional SCs evolve into SC ecosystems (Ketchen, Crook, and
Craighead 2014). This transforms SC relations from one whereby partners interact dyadically to
develop solutions, to one where mutually engaged participants communicate and coordinate activities
to achieve a common goal (Benitez, Ayala, and Frank 2020). Fundamentally, this reconfigures the
dynamics of SC relationships from a transaction-based model towards a value creation approach (Xu,
Xu, and Li, 2018). To this end, 14.0 advocates a radical yet tangible socio-technical paradigm shift that
assumes a fully digitised, complex system that integrates internal and external participants and

processes.

The most reported 14.0 enabling technologies are cyber-physical systems (CPS), Radio Frequency
Identification (RFID), IoT, Al, Wireless Sensor Network (WSN), Virtual/augmented reality, robots,
additive manufacturing (3D printing), Big Data and analytics (BDA), cloud computing and BCT. Their

successful employment can bring vertical integration of an enterprises’ systems, horizontal integration



in collaborative networks and end-to-end solutions across the value chain (Zhang et al. 2021;

Klingenberg, Borges, and Antunes 2021).

While the digital capabilities of 14.0 innovations will help to optimise existing SCM practices, a possible
barrier to a fully automated system lies in the lack of synchronisation between the different agents
who deploy technologies heterogeneously across the SC. Among all these 14.0 technologies is BCT,
which is receiving increasing attention due to its potential to transform almost all SCM business
models, enhance end-to-end SC business process and thus improve SC performance (Wamba and

Queiroz 2020).
2.2 Blockchain technology

The potential of BCT has led to an increasing interest in studying the technology for a number of SCM
contexts (Gurtu and Johny 2019). For example, it has been investigated for transportation and logistics
(Koh 2020), global trade (Chang et al. 2020) and humanitarian SCs (Dubey et al. 2020). Despite these
recent advances, the research in BCT application in SCM is still in its infancy, particularly concerning
its capability to streamline processes and create value. Focus has been given to its adoptability
(Karamchandani, Srivastava, and Srivastava 2020; S. Kamble, Gunasekaran, and Arha 2019), and to its

traceability features (Behnke and Janssen 2020; Kamble, Gunasekaran, and Sharma 2020).

Developed by the pseudonym (Nakamoto 2008), the BCT gained popularity as the technology behind
the bitcoin protocol. In a blockchain system, exchanged data is aggregated in cryptographic blocks and
broadcasted across the network (Wu, Fan, and Cao 2021). This creates an endless chain of data blocks
that allows transactions to be traced and verified at any moment (Xu et al. 2021). A successful
verification results in an additional block being added to the chain of blocks (Casino et al. 2020). Once
transactions have been recorded and certified within one of the data blocks, it becomes immutable

and cannot be modified or tampered with (Swan 2015).

Dependent on the type of access mechanism, the BCT can be broadly categorised as permissionless,
permissioned and hybrid. Permissionless BCTs are open for anyone to join and interact with as no
permission is required to become part of the network and contribute to its upkeep. Permissioned BCTs
requires users to be invited to participate in the network by an authorised gatekeeper. The best way
to describe hybrid versions is as a permissionless BCT that is hosted on a permissioned networked. In
this kind, the permissionless characteristic is employed to make the ledger available to every single
person, with the permissioned aspect functioning it the background to control access to the
modifications in the system (Sharma 2018). It is also worth noting that BCT offers several unique

attributes that goes far beyond simply providing an infrastructure that supersedes intermediary



activities such as automation, immutability and encryption, disintermediation, customer centricity

and data access control (Yadav et al. 2020).

According to Swan (2015), the founder of the Institute for Blockchain Studies, the development of BCT
has generated three major evolutionary phases commonly referred to as Blockchain 1.0, 2.0 and 3.0.
Blockchain 1.0 refers to the evolution of currency and digital payment systems such as
cryptocurrencies like Bitcoin. Blockchain 2.0 saw the implementation of smart contracts to provide
transparency and ensure trust between participants in the network. Blockchain 3.0 focuses on the
application of BCT in non-financial contexts, such as in government, healthcare and SCM (Frizzo-Barker

et al. 2020).
2.3 Lean Production and Lean Automation

Originating in Japan in the 1960s with the Toyota Production System (TPS), and later adopted in the
Western world in the 1990s under the term lean manufacturing (LM), the LP paradigm has become
the major approach for simultaneously creating highly efficient operational processes and enhancing

SC performance.

Following the wide-spread diffusion of LP, many firms have seen positive progress in their financial,
operational and environmental performances (Negrdo, Godinho Filho, and Marodin 2017). In contrast,
a small number of organisations have struggled with its implementation, and in some cases
abandoned the approach completely (Liker and Convis 2011; Mann et al. 2009). A number of reasons
for ineffective implementation have been cited in the literature, including but not limited to; poorly
planned and executed implementation strategies (Henao, Sarache, and Gémez 2019), insufficient
lean-oriented training and knowledge of employees (Adam, Hofbauer, and Stehling 2021) and cultural
issues (e.g. willingness to change and organisational culture for change) (Belhadi, Touriki, and El Fezazi
2018). Effective LP implementation is difficult to achieve and typically involves the deployment of

multiple tools and practices (Ghobadian et al. 2020).

The view that technology and LP are incompatible has been ubiquitous in both academia and industry
for a long time (Pinho and Mendes 2017). This understanding can be traced back to the reflections of
Sugimori et al. (1977), who claimed that using computerised systems for material planning increases
cost, reduce transparency, and leads to overproduction of goods. In its purest form, LP is technology-
independent and is not reliant on its application to perform associated activities. Instead, LP utilises
decentralised control by giving local autonomy to the people interacting with the system (Buer et al.
2021). The fundamental purpose of this is that if an issue arises, it can be managed instantly by the
people, preferably by taking care of the root cause of the problem (Ahstrom et al 2016). In contrast,

many traditional technologies function in a centralised manner, typically creating ‘a single version of



truth’ (Buer et al. 2021). This could lead to further problems for two main reasons: (i) the adopted
technology could create an inaccurate perception concerning the realities a particular situation, and
(ii) due to the complexity and rigidity of traditional technologies it can be extremely difficult to make
adjustments to the system in order to continuously improve, which could subsequently encourage

workarounds rather than solving the root cause of the problem.

The adoption of technologies to support automation in LP is aligned with the concept of Jidoka and
has been detailed in the above section. With the advancement of 14.0 enabling technologies, a four
generation of Jidoka has begun to emerge, characterised by diverse software and hardware
components capable of early detection and diagnosis of a problem, and in some cases correcting it
before it actually occurs (Romero et al. 2019). Traditionally, firms such as Toyota, who implement
Jidoka are generally denoted by the use of low-cost automation gadgetry, also commonly known as

karakuri technologies (Tortorella et al. 2021).

Karakuri technologies are mechanical devices that utilise natural physical phenomena, such as gravity
force, wind, and electromagnetic power to assist in accomplishing a given task. These devices assist
tasks with limited or no hydraulic, pneumatic or electric power sources, and are instead usually aided
by elemental mechanisms (e.g., human muscle, kinematics, gears, counterweights) to manipulate
objects. In this context, these technologies are controlled by the design of the mechanics, rather than
by a computer. Nonetheless, it can allow environmental-friendly operations, work-load mitigation,
operational simplification and ease of maintenance (Murata and Katayama 2010). Despite Karakuri
technologies proving effective, adopting more advanced, high-technology solutions can improve
existing Jidoka solutions and even provide new ones.

2.4 Blockchain-enabled Lean Automation (B-eLA)

The introduction of CPS and other key 14.0 technologies enable distributed computing that is not
typically found in traditional centralised systems. This corresponds with traditional lean production,
which because of the resource intensity of operationalisation, should avoid a centralised hierarchy in
favour of a linked, decentralised structure (Zuehlke 2010). Thus, this suggests that both 14.0 and LP
are capable of functioning well under decentralised control. Decentralisation enables different
modules to work independently and autonomously, while simultaneously remaining aligned to the
ultimate organisational goal (Gilchrist 2016). Systems profit from decentralisation thanks to the
simplified planning and coordination of different processes. For example, the synchronisation of
eKanban with the components of a smart warehouse (e.g. automated guided vehicle or RFID tagged
robots) can significantly reduce the complexity of central planning by providing the freedom of
decision making (Ghobakhloo 2018). As decentralised structures integrate many processes, such a

structure relies on interoperability to facilitate communication, cooperation and coordination among



these processes (FB Vernadat 2007). Therefore, an infrastructure that facilitates such an environment

is a critical success factor for high-performing LA.

BCT is a key enabler for decentralisation and its features are proven to enable interoperability
between distributed systems. In its broadest sense, the BCT is rooted in the philosophy of using open
source, open verified code where data management, transaction, monitoring and rules of engagement
happen in a decentralised manner across multiple nodes (Zutshi, Grilo, and Nodehi 2021). What sets
BCT apart from other 14.0 technologies is its ability to provide a digital infrastructure for hitherto
disconnected and untrusting agents to communicate in a peer-to-peer manner. Integrity of the
network can be secured through a distributed consensus mechanism, which is an advanced
cryptographic technique that allows involved participants to reach agreement about the true state of
shared data. One of the most used consensus mechanisms is the Proof-of-Work (PoW) protocol
adopted in the Bitcoin system. The transparent nature of the technology allows unrestricted
traceability of transactions performed within the LA system. As data is ensured through cryptographic
proof, untrusted agents can directly interact with each other in real-time, without the need of a
trusted third party. Due to the absence of a trusted third party, associated transaction costs can be

reduced or even eliminated.
2.5 A holistic taxonomy of waste

Before commencing the analysis of the selected scholarly papers, it is necessary to describe the
framework of taxonomy which will be used to analyse the studies and assist future research.
Therefore, in this section, the need for a taxonomy of wastes is demonstrated, along with the
methodology adopted to construct the proposed model. A taxonomy is a particular classification of
the literature that expresses the existing similarities of scientific publications in a comprehensive
manner (Rich 1992). The proposed taxonomy aims to provide a clear and comprehensive framework
that captures the core wastes that both manufacturing and service industry firms’ may commonly

encounter within their organisations.

LP is characterised as initiatives which focus on adding value through the identification and reduction
of waste in SC processes. Hence, the term waste is frequently used among scholars and practitioners
in the lean literature. Although there is a consensus that waste arises as a consequence of non-value
adding activities, a closer look at the literature demonstrates inconsistencies concerning the definition
of the different types of waste and what related non-value adding activities contribute to its
generation (Gopinath and Freiheit 2012). From this brief discussion, it becomes apparent that
thereisa plethora of interpretations used to understand the different wastes. A coherent

understanding of the different wastes is important as if it is conceived differently it will affect



comparability and restrict the use of findings for operational practice (Johansson and Osterman 2017).
Moreover, it becomes difficult to identify wastes and detect them back to their root cause without a

structured schema (Braglia, Gabbrielli, and Marrazzini 2019).

While a few classification schemes have been proposed in the literature to remedy this research
problem, they generally focus on one specific type of waste. For example, Ohno and Bodek (1988)
taxonomy of the seven types wastes in the Toyota Production System deduces waste in line with the
interpretation proposed in the manufacturing context. Despite such taxonomies providing a solid
foundation for understanding waste, a holistic classification scheme is required to capture a
multiplicity of wastes and their associated non-value adding activities. Considering waste transpires
at all stages in the life cycle, a more general framework will help researchers understand waste within

a variety of processes and support firms to improve their SC performance (Purushothaman 2020).

The proposed taxonomy (Table 1) was constructed, deployed and validated through a two-stage
procedure: (i) intelligence and (ii) conception (Moreira, Moita, and Pando 2010). The methodological
process adopted to design this model is akin to those used by (Citation Cherrafi et al. 2019). The
intelligence step consisted of performing a comprehensive literature survey to assemble appropriate
works which discuss waste in the lean context. The conception stage involved the construction and
validation of the proposed classification taxonomy. To facilitate the construction of the taxonomy, a
concept map was used to depict the meaningful relationships in the studies amassed from the

literature survey, and to identify the respective wastes associated non-value adding activities.



Table 1 — Holistic taxonomy of waste

Waste Definition Examples References
7 types of wastes (overproduction, waiting,
. . . - . X transportation, over-processing, inventory, movement,
Operations Operations waste are inefficiencies that arise and dpefect) P g ¥ (Ohno, 1988); (Formoso et al.,
waste throughout the entire flow of material. . . . 2017);(Koskela, 2004
& Making-do (when a task is started without all necessary )il )
inputs)
Flow excess (time and the resources that are necessary
. . . . to overcome excessive information); Flow demand
Efficient information management can provide . . . .
. ) i (time and resources spent trying to identify the
Information steady advantage to generate financial and . . . . - .
. g . . . information elements that need to flow); Failure (Hicks, 2007) ; (Invernizzi, Locatelli, and
Management economic benefits, only if the information flow o
. demand (resources and activities that are necessary to Brookes, 2018) ; (Redeker et al., 2019)
waste is accurate, updated, and complete

overcome a lack of information; Flawed flow (resources
and activities that are necessary to correct or verify
information).

Environmental
waste

Environmental waste is the excessive or
unnecessary use of substances or resources
released into the water, air or land that could
harm human health or the environment.

Eight green manufacturing wastes (greenhouse gases,
eutrophication, excessive resource usage, excessive
power usage, pollution, rubbish, excessive water usage
and poor health and safety)

(Fercoq, Lamouri, and Carbone, 2016);
(Hines, 2009);
(EPA and Network, 2007)

Human health

This refers to the safety and wellbeing of
people involved in a firms’ SC processes.

Unsafe work environments; Human-rights violations;
Exposure to toxic waste

(Purushothaman, 2020); (Akbar and
Ahsan, 2019) ; (Gonzalez-Padron, 2016)

Governance
waste

Governance waste refers to inefficiencies in
the economic exchange among firms and their
associated organisations

Bureaucracy; Poor internal and external communication
structures; Delays in task completion from external
agencies (e.g., consultants)

(Burkert, Ivens, and Shan, 2012);
(Yadlapalli, Rahman, and Gunasekaran,
2018); (Purushothaman, 2020)
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Technology
waste

Technology waste occurs as a result of
deficiencies in technological systems.

Hardware faults; Software bugs; Programming defects;
Connectivity issues; Improper infrastructure; Security
threats

(Bhattacharya and Fiondella, 2016) ;
(Plenert, 2011); (Raj et al., 2020); (Lee
and Lee, 2015)

Decision-making
waste

Decision-making waste refers to any inhibiting
factor affecting a decision-makers’ rationality.

Uncertainty; Heuristics; Decision complexity; Limited
memory

(Riedl et al., 2013); (Bolis, Morioka, and
Sznelwar, 2017); (Mantel, Tatikonda,
and Liao, 2006) ; (Eisenhardt and
Zbaracki, 1992); (Carter, Kaufmann, and
Michel, 2007)

Financial waste

Financial waste refers to issues in the efficient
finance flow through the SC phases.

Delays in payments; Lack of coordination; Insufficient
funds to complete transaction.

(Gelsomino et al., 2016)
(Abdel-Basset et al., 2020)

11



3. Systematic literature review protocol

In this section, we discuss the methods adopted in our work. In summary, the protocol employed to
conduct the systematic literature review (SLR) consisted of the following eight steps: (1) planning and
formulating the problem; (2) searching the literature; (3) data gathering; (4) quality evaluation; (5)
data analysis and synthesis; (6) interpretation; (7) presenting the results; and (8) updating the review.
This step-by-step approach was devised by Thomé, Scavarda and Scavarda (2016) and has been
adopted in other similar studies in the SCM studies (Cunha, Ceryno, and Leiras 2019; Oliveira, Leiras,

and Ceryno 2019). Figure 1 summarises steps taken for the SLR.

In the planning and formulation phase, we conducted a Rapid Review (RR) to examine the existence
of SLR’s in this topic to ascertain whether a new review is needed (Thomé, Scavarda, and Scavarda
2016; Tranfield, Denyer, and Smart 2003) and to clearly define the research boundaries (Durach,
Kembro, and Wieland 2017). Following the RR process, we developed the three research questions
that were presented in Section 1. Specifically, keywords were developed and categorised based on
two important groups of keywords underlying the phenomenon in question: (i) Blockchain Technology
and (ii) Supply Chain. These two groups of keywords were chosen to focus the search on articles that
considered BCT applied in SCM context as both as a standalone technology and in combination with
other Industry 4.0 technologies. The keywords were extracted from the rapid review with common
acronyms and synonyms used in the academic discourse. Table 2 present the search string inputted
in the advanced search option in the following databases: Scopus, EBSCO and Web of Science, due to
their large repository of literature and open access to the academic community(Derwik and Hellstrém

2017). Figure 1 demonstrates this process.

Table 2 — String inputted in the advanced search option of the databases

“Blockchain” OR “distributed ledger” AND “procurement” OR “supplier” OR “supply chain” OR
“agricultur*” OR “warehouse” OR “storage” OR “production” OR “value chain” OR “consumer” OR
“logistics” OR “transportation” OR “distribution” OR “supply network” OR “processor “OR
“retailer” OR “manufacturer”.

12
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Scopus Database

Avrticles identified
through database
search.

Total: (n=1297)

EBSCO Database

Articles identified
through database
search.

Total: (n= 658)

Web of Science Databases

Atrticles identified
through database
search.
Total: (n=442)

|

Total: (n=2397)
]

= Total (n=1404)

Excluded duplicated articles

Articles after removing duplicates and database filtering.

Total: (n=993)

Abstracts assessed for suitability.

Total: (n=509)

—> Total (n=485)

Excluded unsuitable articles

Quality Assessment (rigour,
credibility and relevance).

Total (n= 266)

Excluded low-quality articles
» Total (n=243)

Full-text of articles assessed for
inclusion.

Total: (n=195)

Excluded ineligible articles
Total (n="71)

Additional articles identified
after backwards search.

Total (n=202)

Included extra articles
Total (n=7)

Inter-rating agreement
assessment

Total (n=202)

No articles were excluded
given high Cohen’s Kappa
> Total (n=0)

Final sample for analysis

Total (n=202)

Figure 1 — Literature Search Protocol
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A total of 2397 articles were located from this search, with Scopus producing 1297 papers, EBSCO with
658 publications and Web of Science providing 442 articles. The initial database results were
consolidated by removing duplicates, delimiting studies to the English language and including only
peer-reviewed journals or conferences. Conference papers were intentionally included as journals

tend to lag when considering the adoption of new technologies (Wang, Han, and Beynon-Davies 2019).

After eliminating duplicates and limiting to journal articles or conference, the abstracts of the
remaining 993 papers were assessed based on their suitability to the research. Articles that were
deemed unsuitable were excluded, for instance when one of the two groups of keywords were simply
cited but were not the focus of the work. In this way, 483 articles were removed. The full-text of the
remaining 509 studies were assessed against the list of quality assessment questions for the
inclusion/exclusion of articles. These questions were informed by Dyba and Dingsgyr (2008) to
substantiate the rigour, credibility and relevance of the studies for the full-text review (Table 3). This
procedure left a total of 266 studies for full-text review.

Table 3 — Quality assessment questions (Source: Adapted from Dyba and Dings@yr (2008))

Purpose of quality assessment | Quality assessment question
question

To appraise the rigour of the | Has a thorough and appropriate approach been applied to the key
study. research methods in the study?

To appraise the credibility of the | Are the findings well-presented and meaningful?
study.

To appraise the relevance of the | How useful are the findings to the supply chain industry and research

study. community?

Next, two researchers independently assessed the full-text of the 266 articles to determine their
inclusion based on the eligibility criteria presented in Table 4. Articles that answered ‘no’ to each of
these questions were included for further analysis. After numerous meetings between the research
team to solve any discrepancies, this procedure yielded 195 articles. In line with Webster and Watson
(2002), a backwards search was performed by handsearching the citations of the final consolidated
articles selected after the full-text review process. The objective was to identify articles which could
have been missed from the search string search. This process concluded in 7 additional studies. Thus,
a final sample consisting of 202 papers were considered for further inquiry.

Table 4 — Eligibility criteria after assessing full-text

Purpose of eligibility criteria Eligibility question

To consider papers focused on the application of BCT | Is this a technical paper that is focused on the
rather than the computational performance or design | computational performance and/or design issue
issues of the technology. of BCT systems?

To locate papers where data was collected first-hand. Is this an informative or review paper? If so, has

secondary research been conducted?
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To ensure BCT was not being considered as a solution for | Does the paper propose the use of BCT as a
a phenomenon which was already being investigated. solution at the end of the article?

To ensure papers that solely focused on BCT were | Does the paper focus its discussion on BCT’s
considered. integration with other 14.0 technologies?

Following this eligibility criteria procedure, two researchers thoroughly analysed the full-text of the
202 papers. The purpose of this was threefold; (i) to measure the degree of inter-rater agreement
between the authors; (ii) to determine which papers should be included for analysis; and (iii) reducing
potential bias in the paper selection process (Thomé, Scavarda, and Scavarda 2016). In order to
measure the degree of agreement, we applied the Cohen’s Kappa coefficient (as suggested by (Durach,
Kembro, and Wieland 2017). The statistics for Cohen’s Kappa vary from 0 to 1. If the evaluation is 1, it
suggests the researchers are in complete agreement and that agreement was not achieved by chance.
If the evaluation is 0, there is no agreement amongst the researchers. The Cohen’s Kappa value
undertaken for the quality evaluation procedure was 0.9, which indicates an almost perfect

agreement (Pérez et al. 2020). So, we decided to maintain all 202 papers for analysis.

Finally, we used inductive-deductive content analysis approach to review the existing applications of
BCT in SCM in order to understand how the technology is being considered to reduce the different
types of waste. After carefully reading through the full-texts several times to obtain the sense of the
whole and to identify meaning units, we performed two rounds of coding. The first round was an
inductive coding, which consisted of creating codes and creating a hierarchy of codes with central
codes denoting the central categories and the auxiliary codes signifying the many dimensions of the
central categories. In performing this task, previously coded transcriptions were reassessed when new
codes emerged to verify the occurrence of new codes (Crabtree 1999). The second round of coding
was deductive to collapse the sub-themes developed in the inductive coding into main overarching
themes and to ensure the content analysis was not too broad. The waste classification taxonomy
presented in Table 1 was used as reference throughout this coding phase. Referring continuously to
the classification taxonomy ensured a clear structure was followed throughout the content analysis
and boundaries were set concerning the different types of waste in the literature, as suggested by
(Downe-Wamboldt 1992). Appendix A presents the coding scheme for this round.

4. Results of the systematic literature review

This section presents the findings from the SLR protocol performed in the aforementioned section.
Firstly, a bibliometric analysis was used in Section 4.1 to provide a general overview of the sample
papers. Next, we discuss the findings from the inductive content analysis in Section 4.2. Lastly, we
detail the findings from the deductive content analysis in Section 4.3. A heatmap can also be found
in Section 4.3, which shows the relationship between how BCT is being adopted in SCs and how it is

being considered to reduce waste.
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4.1 Bibliometric analysis

Figure 2 summarises the bibliometric analysis for the selected articles. Figure 2a illustrates the
distribution of publications by year and was performed to assess the trends in the number of studies
on the topic. In summary, there were no studies on the subject before 2016, which is understandable
given the term BCT was first coined in 2008 and its initial application was considered within the
financial sector. Since the first two papers were retrieved in 2016, there has been a continuous
increase in research publications per annum until 2020. Note that we selected ten articles from 2021
(last search was done in the end of January) indicating the topic has continued to gain momentum
amongst scholars and is on an upward trend. The main reason for such an increase could be attributed
to the increased number of special issues in the field (e.g., International Journal of Production
Research’s Blockchain in Transport and Logistics). Moreover, 2019 introduced several BCT related
events that received significant media interest, thus raising public interest among the research
community. Just to name a few, the scrutiny of Facebook’s Libra by regulators across the world, the
drastic surge in Bitcoin’s price which more than doubled, and the announcement of Walmart working
together with IBM on a food safety BCT solution are some of the leading examples that received wide-

spread publicity in the news media.
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Figure 2b illustrates the categorisation of the literature sample based on the following three research
types: (i) prescriptive, (ii) predictive and (iii) conceptual. The author adapted the criteria proposed by
(Wang, Han, and Beynon-Davies 2019) to facilitate this process. Although included by Wang, Han and
Beynon-Davies (2019), the descriptive categorisation was not considered as they were these papers
were removed as part of the selection criteria (Section 3). Thus, the papers were classified based on

the following guidelines:

(i) Prescriptive papers diagnose current problems within supply chain practices and provide technical
business solutions. This stream of literature tackles the question; ‘How should the BCT be
deployed within supply chains?’.

(ii) Predictive papers consider potential application areas for BCT with the supply chain. It poses the
guestion; ‘Where will the BCT penetrate supply chains?’.

(iii) Conceptual papers seek to answer the question ‘What does the BCT mean for the supply chain?’.
This stream of literature aims to provide a better understanding of BCT technologies by providing
conceptual papers to interpret its underlying values, highlight its disruptive characteristics and

consider implications for SCM.

Based on our findings the large majority (131) of publications are prescriptive, indicating a clear trend
towards the acceptance of BCT being a viable solution to existing SC issues. Moreover, given the
advanced developments in key BCT features such as smart contracts, consensus mechanisms and
immutability it can be expected that prescriptive papers will become more common in the domain as
researchers seek to adopt the BCTs features to streamline complex SC processes. In the same vein,
conceptual papers still contribute towards a good number of studies on the phenomena. As
highlighted in Figure 2a the application of BCT in the SC context is young, therefore it is plausible to
theorise that the strong number of conceptual papers is a consequence of the technology’s low
maturity, lack of application experience and recently emerged academic interest. Predictive papers
contributed a low number of publications in this study with thirteen in total. This is understandable
because as the application of BCT in SCs becomes more widespread and diverse, there is a need for
high standardisation and agreement concerning feasible use cases. This view aligns with many scholars
who loosely imply common tenets on the application of BCT is important to understand whether it is
just pure hype or a credible solution to real-world industrial problems (Lohmer, Bugert, and Lasch

2020; van Hoek 2020).

Referring to the retrieval results found in Figure 2c, half of the articles consider BCT application in
generic industrial context and half of them evaluated the technology usage in specific industries. This

can be expected because as BCT become more popular and improves over-time, uses cases will
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inevitably emerge for how its adoption can benefit organisations. Fourteen different industry sectors
are explored, and the most common ones are agriculture, food, pharmaceutical and automotive.
Figure 2d displays the 14.0 enabling technologies integrated with the BCT. The findings revealed that
48% studies did not integrate 14.0 technologies with BCT, instead considering BCT as a standalone
technology. This is understandable as BCT is in its infancy, thus researchers are still attempting to
make sense of the technology to exploit its full potential. The remaining 52% of papers integrated a
host of 14.0 enabling technologies, suggesting there is a consensus amongst the research community
that the seamless implementation of both domains can offer novel benefits to the SC. These findings
are foreseen given the compatibility between the two and because of the complimentary features
offered by BCT. This view is consistent with Lee, Azamfar, and Singh (2019) who state BCT possess the
capabilities to sustainably support the 14.0 initiative and eliminate problems related to it. loT is by far
the most common 14.0 enabling technology integrated with BCT, followed by Cloud computing, BDA,
Al, and CPS.

Table 5 presents the most productive journals, the number of articles included and their respective
impact factor. International Journal of Production Research, Journal of Cleaner Production and
International Journal of Information accounted for nearly 27% of all publications. Majority of journal
publications were done in operations, production and SC and information management, with the
exception to Robotics and Computer Integrated Manufacturing, Sustainability, and Computers &
Industrial Engineering. Note that majority of papers in technology, computer and engineering fields

were published in peer reviewed conferences that do not appear in Table 5.
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Table 5 —Top 5 journals and number of papers included

Rank | Source name Specialised Domain(s) Number of | Impact factor
papers (2019)
1 International Journal of Manufacturing and production 19 4.577
Production Research engineering, logistics,
production strategy.
2 Journal of Cleaner Production Cleaner production, 8 7.246
environmental and
sustainability.
3 International Journal of Information, knowledge and 7 8.210
Information Management content management
4 Robotics and Computer Robotics, manufacturing 5 5.057
Integrated Manufacturing technologies, and innovative
manufacturing strategies
4 Sustainability Environmental, cultural, 5 2.966
economic, and social
sustainability of human beings.
5 Supply Chain Management Operations, Logistics and 4 4.725
Supply Chain Management
5 Transportation Research Part E: | Logistics and Transportation 4 4.69
Logistics and Transportation infrastructure and management
review
5 Production Planning and Operations and supply chain 4 3.605
Control management and business
improvement
5 International Journal of Engineering and business, 4 5.134
Production Economics production economics and
manufacturing.
5 Computers & Industrial Computers and electronic 4 4.135
Engineering communication and industry
engineering
5 Journal of Business Logistics Logistics and supply chain 4 4.697
management and business
improvement

4.2 Applications of Blockchain technology in SCM

Table 6 contains the summary of findings derived from the first round of coding, which was performed

inductively, helping to answer RQ1. Generally speaking, we can observe various implementation areas

concerning the application of BCT in SCM. This suggests that scholars do not question the adoption of

BCT per se, but rather their opinions diverge when it comes to its industrial context. Despite this

parallel, different SCM practices serve different purposes, therefore it is important to understand how

the technology is being applied to serve each purpose. To this end, the following section expands on

our findings to discuss the role the BCT’s relational characteristics play in influencing application

context.
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Table 6 — Findings from the inductive content analysis

BCT-based application themes

Characterisation

lllustrative examples of papers

Factory of the future

The use of BCT to advance production processes.

(Kurpjuweit et al., 2021); (Lee, Azamfar, and Singh, 2019)
(Mandolla et al.,, 2019);(Mushtag and Haq, 2019); (Li,
Barenji, and Huang, 2018)

Tracking and tracing

The application of the BCT to identify past and present location details of
a product.

(Caro et al., 2018); (Fernandez-Caramés et al., 2019);
(Figorilli et al., 2018); (Hastig and Sodhi, 2020); (Huang,
Wou, and Long, 2018); (Miehle et al., 2019)

Information and knowledge
sharing

The use of BCT to allow information and/or knowledge sharing within
and/or across SCs in a collaborative manner.

(Epiphaniou et al., 2020); (Li, Barenji, and Huang, 2018);
(Liu and Cai, 2018)

Re-inventing trust

The use of BCT as a trust mechanism rather than placing trust in the hands
of a traditional intermediary.

(Leng et al., 2019); (Hang, Ullah, and Kim, 2020); (Malik et
al., 2019); (zZhang et al., 2019)

Quality control

The use of the BCT to ensure that product quality is maintained or
improved.

(Kuhn et al., 2018); (Maiti et al., 2019); (Mondal et al.,
2019)

Fraud and counterfeit prevention

The adoption of the BCT to authenticate transactions and/or products.

(Toyoda et al., 2017); (Kumar et al., 2019); (Rahmadika et
al. 2019)

Disintermediation

The application of the BCT to replace the role of intermediaries who were
previously responsible for coordinating and verifying transactions.

(Angrish et al., 2018); (Wen et al., 2019)

Automatic decision-making

The adoption of the BCT to make independent choices without the need
for human intelligence.

(Liu and Cai, 2018)

availability.

Transparency The use of BCT to better visibility in the SC. (Venkatesh et al.,, 2020); (Wu, Fan, and Cao, 2021);
(Reimers, Leber, and Lechner, 2019)
Security The application of the BCT to ensure confidentiality, integrity, and | (Miraz et al., 2020); (Su, Wang, and Kim 2018)

Data recording and storage

The use of BCT as a robust and comprehensive infrastructure that allows
for a network that can record and store pertinent information.

(Xie, Sun, and Luo, 2017); (Naidu et al., 2018); (Sidorov et
al., 2019)

Resilience

The adoption of BCT to enhance the SC’s ability to be prepared for
unexpected events and respond and recover quickly to these events.

(Dubey et al., 2020)
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BCT has emerged as a possible solution to support a factory of the future by providing an infrastructure
to fuse the physical and virtual world into CPS. For example, Mandolla et al. (2019) analysed the
potential use of BCT to create a digital twin for additive manufacturing (AM) in the aircraft industry.
While Lee et al. (2019) proposed a BCT enabled CPS architecture to better interconnectivity between
14.0 manufacturing systems. Concerning tracking and tracing, the decentralised and immutability
components of the BCT enables the distribution of the same information across the entire network as
no single entity can control transactions. In this context, Huang, Wu, and Long (2018) proposed a BCT-
based drug system for pharmaceutical companies to know exactly where a product has been and
where it has gone along the SC. The BCT’s consensus mechanism was recognised as key for information
and knowledge sharing activities as participants can collectively agree on the actual information and
knowledge being shared, with participants being held accountable if the information and knowledge
shared is unauthenticated. Bearing this in mind, Epiphaniou et al. (2020) presented Cydon, a BCT
platform that used a novel search and retrieve algorithm to electronically regulate data sharing within

and across organisational entities in the SC.

If we analyse the essence of trust, which is encumbered with many meanings in itself, it becomes clear
that BCT and its associated features does not actually create or eliminate trust, but merely shifts trust
from one form to another. In other words, re-inventing trust occurs as SC parties subject themselves
to the authority of a technological system that they trust will act in a trustworthy manner, rather than
in people and institutions who are regarded as untrustworthy. If we look at the study conducted by
Hang, Ullah, and Kim (2020) , trust was ensured by using smart contracts to automatically perform
actions and reduce the risk of error or manipulation. For quality control, BCT's transparency
components were utilised to ensure product requirements and specifications were maintained
throughout the SC. This can be found in the work of Kuhn et al. (2018), who exploited the openness
of BCT to develop a holistic system which can be harnessed for quality improvement, failure
prevention and reliability predictions. Akin to this is the implementation of BCT for fraud and
counterfeit prevention, which also used the openness of the BCT to achieve greater transparency and
improve the traceability of products. For example, Kumar et al. (2019), used BCT to solve the

challenges associated with counterfeit drugs.

BCT enables disintermediation by using cryptography to manage peer-to-peer exchanges between the
networked SC partners. Lee et al. (2019) used a cryptographic algorithm for their BCT system, to
ensure customers and manufacturers can interact securely, without the need for trusted third parties
to intervene. When it comes to automatic decision-making, smart contracts were incorporated with a
set of programmed conditions to allow the BCT to intelligently make decisions rather than depending

on humans. This can be seen in Liu and Cai's (2018) paper, where the authors used BCT and its smart

21



contract feature to design an automatic decision-making value system within the pharmaceutical
manufacturing industry. Regarding transparency, BCT’s distributed ledger and immutable components
allow for a full, unalterable audit trail of transactional data throughout the entire SC lifecycle.
Venkatesh et al. (2020) exploited these features to design a BCT-based SC that allows sellers to
monitor their social sustainability. Moreover, these features were leveraged by Wu et al. (2017) to

facilitate the validation of shipment information in pseudo real-time.

When referring to security, the BCT’s distributed and shared nature ensures that there is no single
point of failure. The high Byzantine fault tolerance was also recognised as a key attribute for
preventing malicious mining efforts. Wan et al. (2019) referred to these properties to propose a BCT-
based solution to improve security and privacy in a smart factory environment. Whereas Miraz et al.
(2020) utilised these features to securely transfer money and enable swift authentication in the retail
industry. Regarding data recording and storage, the decentralised infrastructure of the BCT offers an
alternative model compared to traditional centralised systems. An example can be noted by Xie, Sun,
and Luo (2017) who adopted BCT to propose a double-chain storage scheme for tracking agricultural

products.

Finally, the resilience of SCs may be improved as the peer-to-peer architecture of the BCT keeps
records of transactional information in lieu of centralised databases, meaning the different SC actors
can be more responsive when adverse challenges arise. As articulated by Dubey et al. (2020) within
the humanitarian SC context, BTC offers a permanent, searchable, irrevocable public records
repository, thus helping to build trust and improve collaboration amongst involved humanitarian
actors. Dubey et al. (2020)’s work is the only article found to identify BCT-based opportunities to
enhance SC resilience. They found that by removing inefficiencies in the flows of disaster-relief
materials, critical information and emergency funds, humanitarian SCs can respond faster to crisis. In
summary, their work raises the questions of whether BCT can enable both leanness (through
efficiency) and resilience. Now that we have a broad understanding on how BCT in being applied in

SCM, the next section addresses how the technology is being considered to minimise waste.
4.3 B-elLA: Blockchain technology as means to minimise waste in supply chains

Figure 3 illustrates a heatmap to depict the relationship between how BCT is being applied in SCs and
how the technology is being considered to minimise waste. Given the growing complexity of SCs, it
becomes difficult for firms to achieve a high-level of visibility. This lack of visibility inevitability led to
a range of operational inefficiencies. Therefore, concerning operational waste, the capabilities of BCT
to track and trace, re-invent trust, and prevent fraud and counterfeit products were used to improve

SC performance by reducing process inefficiencies and product tampering. For example, Angrish et al.
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(2018) exploited the smart contract feature of the BCT to reduce ‘trust tax’ and all other costs
associated with ensuring trust among all parties in a SC, such as audits and inspections. Arena et al.
(2019) developed a BCT-based application for the traceability and the certification of extra virgin olive
oils from farming, harvesting to production, packaging, and distribution. While Toyoda et al. (2017)
proposed a novel BCT-based product ownership management system for anti-counterfeits in the post

SC (after product leaves main retailer).

Regarding information management waste, studies referred to BCT’s inherent peer-to-peer
infrastructure and functional components (i.e., smart contract, distributed ledger, and immutability)
to reduce the inefficiencies associated with centralised data storage and processing. For example,
Epiphaniou et al. (2020) adopted BCT to distribute encrypted data across a SC network in order provide
partners with fast access to data and prevent single points of failure. Furthermore, Wang, Han, and
Beynon-Davies (2019) introduced the BCT to reshape the traditional Industrial Internet of Things (110T)
architecture and ensure security and privacy in production process which are performed in a partially
decentralised smart factory environment. Moreover, previously discussed themes such as tracking

and tracing and re-invent trust were associated with less need to correct or verify information.

For environmental waste, BCT was introduced as a promising enabler for the facilitation of a circular
economy. In this context, the provenance aspect of the technology was perceived as a feasible tool to
record, store, and share pertinent information not only on a material’s source, but also on its current
state. Thus, making strategic planning for material reusability practical. A key example can be found
in the work of Rane and Thakker (2020), who analysed the integration of BCT and loT as an interface
for making procurement activities more sustainable. Zhang et al. (2019) applied BCT to incentivise
efficient use of rural wastes through the adoption of a cryptocurrency that can be traded between
farmers and entrepreneurs. Moreover, Hammi, Bellot, and Serhrouchni (2018) proposed a robust,
transparent and energy-efficient BCT-based authentication mechanism which was designed especially
for devices with computational, storage and energy consumption constraints. Despite the
opportunities of BCT in facilitating sustainability, very few articles directly linked the BCT features of
traceability, advanced manufacturing, information sharing and trust to improved resource

(re)usability and efficiency.

When speaking about governance waste, BCT transpired as a tool to enforce agreements and achieve
greater cooperation and coordination in a way that bypasses traditional principal-agent dilemmas of
organisations. To reduce these inefficiencies, Liu et al. (2019) applied BCT to facilitate exchanges
between various stakeholders involved in the different product life cycle stages. Also, Muller et al.
(2019) explored the application of BCT to develop an inter-organisational distributed tracking system

that not only increases transparency, but also enables logistics firms to rely on shared information
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when it comes to conflicts with respect to inter-organisational deliveries. Additionally, Liu et al. (2019)
investigated the integration of BCT and edge computing to propose a cross-enterprises knowledge
and services exchange framework to achieve a higher level of sharing of knowledge and services in

manufacturing ecosystems.
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Figure 3 — Heatmap of Blockchain application and waste reduction

The BCT’s automation characteristic provides a new model for decision-making that is independent
from a firm’s governance structure. Thereby, decision-making waste can be minimised as the need for
intermediaries to assess the integrity of data before taking action is eliminated and instead conducted
securely within the system. Hence, X. Liu and Cai (2018) considered BCT to develop an automatic
decision-making value system to optimise the enterprise value chain and assess the true value of the
enterprise from four aspects: integration, optimisation, control, and value-added satisfaction.
Whereas Kshetri (2018) considered how BCT can help firms make decisions on key SCM activities such
as cost, risk reduction and flexibility. Regarding how BCT is being considered to minimise financial
waste in SCs, the ability of the technology to create an immutable audit trail for all transactions, which
in turn makes for a more cost-efficient way for verifying transactions amongst SC partners, rather than
firms having to pay trusted third parties for this service. To this end, Miraz et al. (2020) used BCT to
improve the management of monetary transactions in the retail sector and Durach, Kembro, and

Wieland (2017) explored possible BCT-based business opportunities for SC transactions.

In summary, we addressed RQ2 by using our proposed waste taxonomy to cluster articles based on

how they are considering BCT to minimise waste. Our findings revealed that BCT is primarily
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considered to minimise operational and information management wastes. With regards to
operational waste, BCT was focused on addressing defects throughout production and improving
inventory management using smart contracts, decentralised data storage and peer-to-peer
communication. Concerning information waste, BCT applications can improve transparency,
efficiency, and security, which in turn provides solutions in processes like information exchange,
information availability and accessibility and information storage. We also identified the potential for
the implementation of BCT to address environmental, governance, decision-making and financial
wastes, although these applications can be further explored. By the BCT working as the interface
between LP and 14.0 technologies, LA could be achieved. The transparent nature of the technology
allows unrestricted traceability of transactions and processes performed within the LA system. As data
integrity is ensured through cryptographic proof, untrusted parties can directly interact with each
other in real-time, without the need of a trusted third party. As a result of answering RQ2, we gained
deepened understanding of the current works on the phenomenon and shed light on areas that were

not explicitly studied in the scholarship.

5. Future research agenda

The inductive-deductive qualitative content analysis and findings from the heatmap in Figure 3
evidenced opportunities for knowledge development in the studied research context. We found that
a few themes were not given consideration. For instance, (i) BCT as means of achieving sustainability
by reducing environmental waste and (ii) BCT as means of achieving both leanness (efficiency) and
resilience and (iii) and BCT as means to boost lean application in the service sector, given the
predominance of BCT being applied in the manufacturing context (factory of the future) and for mainly

tracking and tracing of physical goods.

In short, there is much scope for furthering our understanding on the capabilities of BCT integration
in SCM for achieving LA. In answer to our RQ3, a future research agenda has been proposed based on

the above key topics which were seldom addressed by the existing literature.

What role can the application of Blockchain Technology play in promoting lean sustainable supply

chain management?

Increasing pressure on resources and concerns about environmental impacts and climate change is
forcing SCs to search for innovative strategies that deliver sustainable development. In the SCM
context, this challenge is of particular interest because industrial activities are a major cause of the
global problems of environmental degradation and resource depletion/scarcity. Despite these
concerns, our findings revealed the academic literature focusing on the application of BCT to improve

sustainable SCM performance is limited. The central tenant of studies which do address this issue
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typically focused on improving the performance of focal firms rather than the SC network as a whole.
However, developing effective relationships is critical in sustainable SCM as value resources and
capabilities rarely exist within one firm. Effective relationships can assist focal firms in the successful
implementation of sustainability practices in their SC systems. From this perspective, this suggests a
firm’s sustainable SCM practices are dependent on the strategies of other firms. Put simply, trying to
solve existing sustainability issues is a task for all SC participants. Therefore, more comprehensive
environmental issues need to be investigated to better understand the embeddedness of SC actors to
understand the role BCT can play in promoting sustainability across the entire network structure. BCT
is very suitable for solving these challenges faced by the SC since it has several core features that allow

firms to move beyond optimising individual performance.

The decentralised nature of BCT means it can act as an infrastructure for cooperative and collaborative
between distributed systems, without the need for intermediaries to manage exchanges. This peer-
to-peer infrastructure is essential to a circular economy as shared and transparent information are
the foundation for building different resource and material flows (Derigent and Thomas 2016). In this
manner, BCT could enable circular sourcing of renewable inputs and support resource efficiency.
Additionally, BCT could reduce resource consumption by providing transparency and traceability,
which efficiently facilitates the provenance of products. Trust is gained through BCT-enabled data
integrity and security. Although the application of BCT to improve SCM sustainability is receiving little
attention in academia, examples of current efforts for improving the sustainability of SCM can found
in practice. For instance, MonoChain, exploits some key features of BCT to encourage fashion retailers
to adopt a circular economy. Additionally, IBM and an agricultural company called Farmer Connect,
launched a BCT system where users can track and trace coffee beans across the entire SC. This BCT
system reassures consumers that they are buying coffee that was produced ethically and to offer those
same consumers the opportunity to donate to site-specific campaigns like environmental protection

or to the actual farm where the coffee was manufactured.
How can Blockchain technology implementation help balancing leanness and resilience in SCM?

Any event that negatively affects the information and material flow between original supplier and end
user should be considered as a risk for SCs (Spiegler et al. 2012). The vulnerability of SCs to disruptions
has grown over the last decades due to the more complex SC networks and stronger focus on SC
efficiency and leanness, thus the effects of disruptions no longer only affect individual members but
tend to spread across the entire network, a phenomenon known as the ripple effect (Ivanov 2020).
Amid such difficulties, this triggered interest in finding a competitive balance between lean and
resilience (Purvis et al. 2016). Amongst the approaches suggested for improving resilience and

developing a recovery plan are collaborating with suppliers and accelerating technology
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implementation (van Hoek 2020). Thus, one interesting research avenue is how BCT can be effectively
implemented to reduce negative impacts of disruptions on SCM processes and performance whilst

maintaining cost efficiency and effectiveness.

The attributes of BCT could enable SCs to endure and ricochet from severe SC disruptions and
support disaster-relief operations (Dubey et al. 2020). BCT-enabled SCs bring partners together into
a common network. In this sense, firms can access key information (e.g., production capacity, asset
tracking, suppliers stock levels), can be used by firms to assess risks and take preventative action in
real-time. Moreover, BCT can help detect invisible risks such as cyberattacks, computer hacking,

counterfeiting, miscommunication, credit failures, and contract frauds (Min 2019).

How can Blockchain Technology be applied to better support Lean Production practices in the

service sector?

Due to the extraordinary growth in the service sector many service organisations now pay attention
to the efficiency and effectiveness of their operations (Cavaness and Manoochehri 1993). Despite this,
the productivity of the service sector has been far lower than that of manufacturing (Sudrez-Barraza,
Smith, and Dahlgaard-Park 2012). In this sense, organisations in the service sector now look to the
manufacturing sector to learn and implement techniques and methods to become more ‘lean’ and
thus focus their service activities from a lean perspective (Kinnie and Arthurs 1996). Despite this
growing pressure, our investigation found that studies still tend to focus on applying BCT to minimise
waste in the classical manufacturing and primary sector context. Thus, how LP practices operate in
relation to service enterprises remains an underexplored research area. Future research should be
devoted to appreciating the contextual differences of the service environment with the aim of
understanding how LP implementation can be better supported to improve SC performance. With

BCT, service enterprises looking to adopt LP practices can benefit from its wide-ranging features.

If we take a closer look at the design of the BCT we can observe there are many different functionalities

within the system that can benefit LP processes in the service industry context:

e BCT can enable poka yoke by helping to identify human error with its real-time data acquisition
capability.

e The transparency of the BCT supports ‘pull systems’ by making just-in-time deliveries and work
scheduling more feasible.

e BCT can facilitate continuous improvement (kaizan) by integrating customer feedback and
business improvements into the system.

e The decentralised infrastructure of the BCT means variability can be reduced by redirecting work
to the desired SC actor.

e The consensus mechanism makes use of visual management by providing a shared reality on the
current situation.
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Despite the academic discourse paying less attention on BCT facilitating LP practices in the service
industry, there is growing initiatives in practice which are dedicated to making this practical. For
example, the World Food Programme (WFP) used a private Blockchain called “Building Blocks”, to
ensure refuges can use their biometric information to purchase food instead of using cash. According
to media reports, The WFP’s reason for using BCT was to cut payment costs, control financial risks and
respond more rapidly in wake of emergencies. Another example is TUI, a leading global tourism

company, used BCT to help maintain records of hotel bed inventories in real-time.

6. Conclusion

In this paper we performed a SLR to understand how BCT is being implemented in SCM field and
evaluated how this technology can be used to reduce inefficiencies in SCs. When answering RQ1 in
Section 4.2, we identified the most common BCT-based application themes in SCM. Later in Section
4.3, we made links between these themes and the holistic taxonomy of waste, by evaluating how the
technology can be considered to minimise waste and therefore supporting future implementation of
B-eLA (answering RQ2). Lastly, in answering RQ3 in Section 5.0, we were able to provide a future

research agenda which scholars can adhere to when investigating the phenomenon.

In terms of our contributions, one of the key roles of the SLR is to support new theory development,
mainly through knowledge-gap mapping (Denyer and Tranfield, 2009). In this context, our study
provided important contributions on the intersection between the BCT, LP and 14.0 within well-
established SC areas. The proposition of a LA approach that specifically considers the working together
between LP practices and 14.0 technologies is contribution to the literature. This LA approach builds
upon the work of (Kolberg, Knobloch, and Ziihlke, 2017) who calls for the development of a common,
unified communication interface for LA. Furthermore, to the best of our knowledge, the investigation
of how BCT can facilitate the implementation of LA is the first of its kind, presenting a heat map of
current research developments in this area. Under this rationale, this study ascertains a conceptual

foundation on which future studies can build upon.

Another theoretical contribution refers to the proposed taxonomy of waste modelled in this research.
In the lean literature, there is agreement that non-value adding activities contribute to waste
generation. In this study, a taxonomy of wastes, along with examples of key associated non-value
adding activity was constructed based on concepts from various sources of literature. The proposed
taxonomy allows scholars to refer to a single source for the different types of wastes rather than
exploring the literature to find a coherent meaning. Typically, classifications are biased towards
manufacturing, but the broad nature of this taxonomy means it can be applied across a range of

contexts, particularly within service industries. This is in line with authors such as Hines and Rich (1997)
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and Bicheno and Holweg (2008) who endorsed the adaption of waste concepts to different contexts

such as service systems.

In practical terms, our study is a ‘first-step’ towards supporting effective B-eLA efforts. This paper
supports companies to become leaner by contextualising how their inefficiency problems can be
solved through the adoption of BCT. Specifically, our taxonomy of waste can be used by firms to
identify the types of waste that exist in their supply chains so that they can draw upon these to develop
highly efficient improvement programs. The themes on how BCT transforms supply chains provides
understanding on how waste can be minimised in this kind of environment. On this matter, our work
is guiding organisations to explore the broader benefits of the Blockchain. The fact that BCT has been
conceptually linked as an interface for LA helps to motivate supply chain managers to think deeper

about the workings of the technology to consider how it can enable LA implementation.

Like most studies, this research contains some limitations. Firstly, Scopus, EBSCO and Web of Science
were used as the database for the SLR. Although these databases were carefully selected due to their
specialisms, it is likely that a few studies that were not included within these databases were missed.
Secondly, the sampled literature collected for further analysis was restricted to peer-reviewed
academic journals and conference papers. While the assumption is that peer-reviewed papers are
more esteemed because they have gone through a number of rigorous processes, it does not take
away the from the fact that non-peer-reviewed papers could still provide valuable insights that can be
used to facilitate theory development. The third limitation is that only papers written in English were
included. Again, this may have led to the exclusion of valuable data. The fourth limitation is common
with other qualitative and conceptual studies, whereby the interpretation of the literature and coding
processes is influenced by the researchers involved. While various approaches were used to prevent
this, there still may be a certain degree of bias involved due to researcher experience and prior
knowledge. Finally, the B-eLA concept that we proposed was not empirically validated by scholars or
practitioners. Although the purpose of this paper was to conceptually link the idea, it still needs to be
assessed on its feasibility and to clarify the contexts in which it might be impractical. In future research,
we plan on validating B-eLA as a concept by conducting case studies with the collaboration of sector
actors to develop a framework that provides a formal description of B-eLA and the structural design
of the concept. We then aim to explore how B-eLA can impact supply chain efficiency.
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Appendix

Table A - Coding sheet for the deductive content analysis

Overarching

What the coder must ask themselves

What should the coder

Coding rules

theme refer to when making a
decision?
Operational Does the content seek to reduce any of | Operational section of | 0—No
the eight types of waste proposed in | taxonomy in Section
the operational waste section? (i.e., 24. 1—VYes
overproduction; waiting;
transportation; over processing;
inventory; movement; defect and
making-do).
Information Does the content seek to reduce any of | Information 0-No
management the four types of waste proposed by | management section of
Hicks (2007)? (i.e., flow excess, flow taxonomy in Section | 1-Yes
demand, failure demand and flawed
flowed). 24
Human health Does the content aim to improve safety | Human health section | 0 — No
and wellbeing of stakeholders in supply | of taxonomy in Section
chain processes? 2.4, 1-Yes
Environmental Does the content aim minimise | Environmental section | 0—No
excessive or unnecessary use of | of taxonomy in Section
substances or resources released into | 2.4. 1-Yes
the water, air or land that could harm
human health or the environment?
Governance Does the content aim to reduce | Governance section of | 0—No
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Papers used in systematic literature review analysis

Adeyemi, Adetomike, Mingyu Yan, Mohammad Shahidehpour, Cristina Botero, Alba Valbuena Guerra, Niroj
Gurung, Liuxi (Calvin) Zhang, and Aleksi Paaso. 2020. “Blockchain Technology Applications in Power
Distribution Systems.” The Electricity Journal 33 (8): 106817.
https://doi.org/10.1016/j.tej.2020.106817.

Adhikari, Anku, and Marianne Winslett. 2019. “A Hybrid Architecture for Secure Management of
Manufacturing Data in Industry 4.0.” In 2019 IEEE International Conference on Pervasive Computing
and Communications Workshops (PerCom Workshops), 973-78. IEEE.
https://doi.org/10.1109/PERCOMW.2019.8730717.

40



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.

Alahmadi, Amal, and Xiaodong Lin. 2019. “Towards Secure and Fair lloT-Enabled Supply Chain Management
via Blockchain-Based Smart Contracts.” In ICC 2019 - 2019 IEEE International Conference on
Communications (ICC), 1-7. IEEE. https://doi.org/10.1109/1CC.2019.8761216.

Alam Khan, Fakhri, Muhammad Asif, Awais Ahmad, Mafawez Alharbi, and Hanan Aljuaid. 2020. “Blockchain
Technology, Improvement Suggestions, Security Challenges on Smart Grid and Its Application in
Healthcare for Sustainable Development.” Sustainable Cities and Society 55 (April): 102018.
https://doi.org/10.1016/j.scs.2020.102018.

Alkahtani, Mohammed, Qazi Salman Khalid, Muhammad Jalees, Muhammad Omair, Ghulam Hussain, and
Catalin lulian Pruncu. 2021. “E-Agricultural Supply Chain Management Coupled with Blockchain Effect
and Cooperative Strategies.” Sustainability 13 (2): 816. https://doi.org/10.3390/su13020816.

Alles, Michael, and Glen L Gray. 2020. ““The First Mile Problem’: Deriving an Endogenous Demand for
Auditing in Blockchain-Based Business Processes.” International Journal of Accounting Information
Systems 38 (September): 100465. https://doi.org/10.1016/j.accinf.2020.100465.

Angrish, Atin, Benjamin Craver, Mahmud Hasan, and Binil Starly. 2018. “A Case Study for Blockchain in
Manufacturing: ‘FabRec’: A Prototype for Peer-to-Peer Network of Manufacturing Nodes.” Procedia
Manufacturing 26: 1180-92. https://doi.org/10.1016/j.promfg.2018.07.154.

Anushka Devasthale. 2020. “Blockchain: The Power of Supply Chain 4.0.” International Journal of
Engineering Research And V9 (09). https://doi.org/10.17577/1JERTV91S090297.

Arena, Antonio, Alessio Bianchini, Pericle Perazzo, Carlo Vallati, and Gianluca Dini. 2019. “BRUSCHETTA: An
loT Blockchain-Based Framework for Certifying Extra Virgin Olive Qil Supply Chain.” In 2019 IEEE
International  Conference on  Smart  Computing  (SMARTCOMP), 173-79. IEEE.
https://doi.org/10.1109/SMARTCOMP.2019.00049.

Arumugam, Senthamiz Selvi, Venkatesh Umashankar, Nanjangud C Narendra, Ramamurthy Badrinath,
Anusha Pradeep Mujumdar, Jan Holler, and Aitor Hernandez. 2018. “IOT Enabled Smart Logistics Using
Smart Contracts.” In 2018 8th International Conference on Logistics, Informatics and Service Sciences
(LISS), 1-6. LISS: IEEE. https://doi.org/10.1109/L1SS.2018.8593220.

Asadi Bagloee, Saeed, Madjid Tavana, Glenn Withers, Michael Patriksson, and Mohsen Asadi. 2019.
“Tradable Mobility Permit with Bitcoin and Ethereum — A Blockchain Application in Transportation.”
Internet of Things 8 (December): 100103. https://doi.org/10.1016/].i0t.2019.100103.

Bahga, Arshdeep, and Vijay K Madisetti. 2016. “Blockchain Platform for Industrial Internet of Things.” Journal
of Software Engineering and Applications 09 (10): 533—46. https://doi.org/10.4236/jsea.2016.910036.

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.

Batra, Mayur, Naresh Manchanda, Andrei Moskalev, and Rohini Uttamchandani. 2020. “Supply Chain
Powered by Al and Blockchain.” In Day 2 Tue, November 10, 2020. SPE.
https://doi.org/10.2118/203331-MS.

Baumung, Wjatscheslav, and Vladislav Fomin. 2019. “Framework for Enabling Order Management Process
in a Decentralized Production Network Based on the Blockchain-Technology.” Procedia CIRP 79: 456—
60. https://doi.org/10.1016/j.procir.2019.02.121.

Bavassano, Giorgio, Claudio Ferrari, and Alessio Tei. 2020. “Blockchain: How Shipping Industry Is Dealing
with the Ultimate Technological Leap.” Research in Transportation Business & Management 34
(March): 100428. https://doi.org/10.1016/j.rtbm.2020.100428.

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.

Bencic, Federico Matteo, Pavle Skocir, and Ivana Podnar Zarko. 2019. “DL-Tags: DLT and Smart Tags for
Decentralized, Privacy-Preserving, and Verifiable Supply Chain Management.” IEEE Access 7: 46198—

41



209. https://doi.org/10.1109/ACCESS.2019.2909170.

Bhatia, Sharmila, and A. D. Wright de Hernandez. 2019. “Blockchain Is Already Here. What Does That Mean
for Records Management and Archives?” Journal of Archival Organization 16 (1): 75-84.
https://doi.org/10.1080/15332748.2019.1655614.

Brousmichc, Kei-Leo, Andra Anoaica, Omar Dib, Tesnim Abdellatif, and Gilles Deleuze. 2018. “Blockchain
Energy Market Place Evaluation: An Agent-Based Approach.” In 2018 IEEE 9th Annual Information
Technology, Electronics and Mobile Communication Conference (IEMCON), 321-27. IEEE.
https://doi.org/10.1109/IEMCON.2018.8614924.

Bullén Pérez, Juan José, Araceli Queiruga-Dios, Victor Gayoso Martinez, and Angel Martin del Rey. 2020.
“Traceability of Ready-to-Wear Clothing through Blockchain Technology.” Sustainability 12 (18): 7491.
https://doi.org/10.3390/su12187491.

Bumblauskas, Daniel, Arti Mann, Brett Dugan, and Jacy Rittmer. 2020. “A Blockchain Use Case in Food
Distribution: Do You Know Where Your Food Has Been?” International Journal of Information
Management 52 (October 2019): 102008. https://doi.org/10.1016/].ijinfomgt.2019.09.004.

Caro, Miguel Pincheira, Muhammad Salek Ali, Massimo Vecchio, and Raffaele Giaffreda. 2018. “Blockchain-
Based Traceability in Agri-Food Supply Chain Management: A Practical Implementation.” In 2018 loT
Vertical and Topical Summit on Agriculture - Tuscany (IOT Tuscany), 1-4. IEEE.
https://doi.org/10.1109/10T-TUSCANY.2018.8373021.

Casino, Fran, Venetis Kanakaris, Thomas K. Dasaklis, Socrates Moschuris, Spiros Stachtiaris, Maria Pagoni,
and Nikolaos P. Rachaniotis. 2021. “Blockchain-Based Food Supply Chain Traceability: A Case Study in
the Dairy Sector.” International Journal of Production Research 59 (19): 5758-70.
https://doi.org/10.1080/00207543.2020.1789238.

Chen, Ting, and Derong Wang. 2020. “Combined Application of Blockchain Technology in Fractional Calculus
Model of Supply Chain Financial System.” Chaos, Solitons & Fractals 131 (February): 109461.
https://doi.org/10.1016/j.chaos.2019.109461.

Chinedu, E, and A Awasthi. n.d. “Utilizing the Blockchain Technology as an Effective Means for Supply Chain
Traceability.” In Proceedings of the International Conference on Industrial Engineering and Operations
Management, 1277-1278.

Choi, Daeheon, Chune Young Chung, Thou Seyha, and Jason Young. 2020. “Factors Affecting Organizations’
Resistance to the Adoption of Blockchain Technology in Supply Networks.” Sustainability 12 (21):
8882. https://doi.org/10.3390/su12218882.

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 (August): 17-29. https://doi.org/10.1016/j.tre.2019.05.011.

Choi, Tsan-Ming, Shu Guo, Na Liu, and Xiutian Shi. 2020. “Optimal Pricing in On-Demand-Service-Platform-
Operations with Hired Agents and Risk-Sensitive Customers in the Blockchain Era.” European Journal
of Operational Research 284 (3): 1031-42. https://doi.org/10.1016/j.ejor.2020.01.049.

Chun-Ting, Pan, Lee Meng-Ju, Huang Nen-Fu, Luo Jhong-Ting, and Shao lJia-Jung. 2020. “Agriculture
Blockchain Service Platform for Farm-to-Fork Traceability with loT Sensors.” In 2020 International
Conference on Information Networking (ICOIN), 158-63. IEEE.
https://doi.org/10.1109/ICOIN48656.2020.9016535.

Chung, Kyungyong, Hyun Yoo, Doeun Choe, and Hoill Jung. 2019. “Blockchain Network Based Topic Mining
Process for Cognitive Manufacturing.” Wireless Personal Communications 105 (2): 583-97.
https://doi.org/10.1007/s11277-018-5979-8.

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.
Dasaklis, Thomas K, Fran Casino, and Constantinos Patsakis. 2019. “Defining Granularity Levels for Supply
Chain Traceability Based on IoT and Blockchain.” In Proceedings of the International Conference on
Omni-Layer Intelligent Systems, F1481:184-90. New York, NY, USA: ACM.

https://doi.org/10.1145/3312614.3312652.

Dasaklis, Tom, and Fran Casino. 2019. “Improving Vendor-Managed Inventory Strategy Based on Internet of

42



Things (loT) Applications and Blockchain Technology.” In 2019 IEEE International Conference on
Blockchain and Cryptocurrency (ICBC), 50-55. IEEE. https://doi.org/10.1109/BLOC.2019.8751478.

Delafenestre, Régis. 2019. “New Business Models in Supply Chains: A Bibliometric Study.” International
Journal of Retail & Distribution Management 47 (12): 1283-99. https://doi.org/10.1108/1JRDM-12-
2018-0281.

Dinesh Kumar, K, K Komathy, and D S Manoj Kumar. n.d. “Block Chain Technologies in Financial Sectors and
Industries.” International Journal of Scientific and Technology Research 8 (11): 942-946.

Diniz, Eduardo H., Jodo Akio Yamaguchi, Teresa Rachael dos Santos, André Pereira de Carvalho, André Salem
Alégo, and Mateus Carvalho. 2021. “Greening Inventories: Blockchain to Improve the GHG Protocol
Program in  Scope 2.” Journal of Cleaner Production 291 (April): 125900.
https://doi.org/10.1016/j.jclepro.2021.125900.

Dolgui, Alexandre, Dmitry lvanov, Semyon Potryasaev, Boris Sokolov, Marina Ilvanova, 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.

Dubey, Rameshwar, Angappa Gunasekaran, David J. Bryde, Yogesh K. Dwivedi, and Thanos Papadopoulos.
2020. “Blockchain Technology for Enhancing Swift-Trust, Collaboration and Resilience within a
Humanitarian Supply Chain Setting.” International Journal of Production Research 58 (11): 3381-98.
https://doi.org/10.1080/00207543.2020.1722860.

Durach, Christian F., Till Blesik, Maximilian Diiring, and Markus Bick. 2021. “Blockchain Applications in Supply
Chain Transactions.” Journal of Business Logistics 42 (1): 7-24. https://doi.org/10.1111/jbl.12238.

Ehrenberg, Andrew J, and John Leslie King. 2020. “Blockchain in Context.” Information Systems Frontiers 22
(1): 29-35. https://doi.org/10.1007/s10796-019-09946-6.

Epiphaniou, Gregory, Prashant Pillai, Mirko Bottarelli, Haider Al-Khateeb, Mohammad Hammoudesh, and
Carsten Maple. 2020. “Electronic Regulation of Data Sharing and Processing Using Smart Ledger
Technologies for Supply-Chain Security.” IEEE Transactions on Engineering Management 67 (4): 1059—
73. https://doi.org/10.1109/TEM.2020.2965991.

Esmaeilian, Behzad, Ben Wang, Kemper Lewis, Fabio Duarte, Carlo Ratti, and Sara Behdad. 2018. “The Future
of Waste Management in Smart and Sustainable Cities: A Review and Concept Paper.” Waste
Management 81 (November): 177-95. https://doi.org/10.1016/j.wasman.2018.09.047.

Falcone, Ellie C., Zachary R. Steelman, and John A. Aloysius. 2021. “Understanding Managers’ Reactions to
Blockchain Technologies in the Supply Chain: The Reliable and Unbiased Software Agent.” Journal of
Business Logistics 42 (1): 25—45. https://doi.org/10.1111/jbl.12263.

Feng Tian. 2016. “An Agri-Food Supply Chain Traceability System for China Based on RFID &amp; Blockchain
Technology.” In 2016 13th International Conference on Service Systems and Service Management
(ICSSSM), 1-6. IEEE. https://doi.org/10.1109/1CSSSM.2016.7538424.

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 (Basel,
Switzerland) 19 (10). https://doi.org/10.3390/s19102394.

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): 3133.
https://doi.org/10.3390/s18093133.

Figueroa, Afiorga, and Arrizabalaga. 2019. “An Attribute-Based Access Control Model in RFID Systems Based
on Blockchain Decentralized Applications for Healthcare Environments.” Computers 8 (3): 57.
https://doi.org/10.3390/computers8030057.

Fosso Wamba, Samuel, Jean Robert Kala Kamdjoug, Ransome Epie Bawack, and John G Keogh. 2020.
“Bitcoin, Blockchain and Fintech: A Systematic Review and Case Studies in the Supply Chain.”
Production Planning & Control 31 (2—3): 115-42. https://doi.org/10.1080/09537287.2019.1631460.

Gausdal, Anne, Karen Czachorowski, and Marina Solesvik. 2018. “Applying Blockchain Technology: Evidence

43



from Norwegian Companies.” Sustainability 10 (6): 1985. https://doi.org/10.3390/su10061985.

Ge, Chunpeng, Xinshu Ma, and Zhe Liu. 2020. “A Semi-Autonomous Distributed Blockchain-Based
Framework for UAVs System.” Journal of Systems Architecture 107 (August): 101728.
https://doi.org/10.1016/j.sysarc.2020.101728.

George, Reno Varghese, Hari Om Harsh, Papri Ray, and Alex K. Babu. 2019. “Food Quality Traceability
Prototype for Restaurants Using Blockchain and Food Quality Data Index.” Journal of Cleaner
Production 240 (December): 118021. https://doi.org/10.1016/].jclepro.2019.118021.

Giovanni, Pietro De. 2020. “Blockchain and Smart Contracts in Supply Chain Management: A Game Theoretic
Model.” International Journal of Production Economics 228 (October): 107855.
https://doi.org/10.1016/j.ijpe.2020.107855.

Grigoras, Gheorghe, Nicu Bizon, Florentina Magda Enescu, Jose Manuel Lopez Guede, Guadalupe Flores
Salado, Raymond Brennan, Connie O’Driscoll, Megersa O Dinka, and Mohamed Gar Alalm. 2018. “ICT
Based Smart Management Solution to Realize Water and Energy Savings through Energy Efficiency
Measures in Water Distribution Systems.” In 2018 10th International Conference on Electronics,
Computers and Artificial Intelligence (ECAIl), 1-4. IEEE. https://doi.org/10.1109/ECAI.2018.8679012.

Guin, Ujjwal, Pinchen Cui, and Anthony Skjellum. 2018. “Ensuring Proof-of-Authenticity of loT Edge Devices
Using Blockchain Technology.” In 2018 IEEE International Conference on Internet of Things (IThings)
and IEEE Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and Social
Computing (CPSCom) and IEEE Smart Data (SmartData), 1042-49. IEEE.
https://doi.org/10.1109/Cybermatics_2018.2018.00193.

GUO, MIAO, XIAO JIN LIU, and WEI ZHANG. 2018. “USING BLOCKCHAIN TECHNOLOGY IN HUMAN FOOD
CHAIN PROVENANCE.” In WIT Transactions on the Built Environment, 179:391-96.
https://doi.org/10.2495/UG180361.

Ha, Miyeon, Sujeong Kwon, Yeon Joo Lee, Yealin Shim, and Jinwoo Kim. 2019. “Where WTS Meets WTB: A
Blockchain-Based Marketplace for Digital Me to Trade Users’ Private Data.” Pervasive and Mobile
Computing 59 (October): 101078. https://doi.org/10.1016/j.pmcj.2019.101078.

Hald, Kim Sundtoft, and Aseem Kinra. 2019. “How the Blockchain Enables and Constrains Supply Chain
Performance.” International Journal of Physical Distribution & Logistics Management 49 (4): 376-97.
https://doi.org/10.1108/1JPDLM-02-2019-0063.

Hang, Lei, Israr Ullah, and Do-Hyeun Kim. 2020. “A Secure Fish Farm Platform Based on Blockchain for
Agriculture Data Integrity.” Computers and Electronics in Agriculture 170 (March): 105251.
https://doi.org/10.1016/j.compag.2020.105251.

Harting, Ralf-Christian, Alexander Sprengel, Katja Wottle, and Julia Rettenmaier. 2020. “Potentials of
Blockchain Technologies in Supply Chain Management - A Conceptual Model.” Procedia Computer
Science 176: 1950-59. https://doi.org/10.1016/j.procs.2020.09.334.

Hartley, Janet L, and William J Sawaya. 2019. “Tortoise, Not the Hare: Digital Transformation of Supply Chain
Business Processes.” Business Horizons 62 (6): 707-15.
https://doi.org/10.1016/j.bushor.2019.07.006.

Hastig, Gabriella M, and ManMohan S. Sodhi. 2020. “Blockchain for Supply Chain Traceability: Business
Requirements and Critical Success Factors.” Production and Operations Management 29 (4): 935-54.
https://doi.org/10.1111/poms.13147.

Helo, Petri, and A.H.M. Shamsuzzoha. 2020. “Real-Time Supply Chain—A Blockchain Architecture for Project
Deliveries.”  Robotics and Computer-Integrated Manufacturing 63  (June): 101909.
https://doi.org/10.1016/j.rcim.2019.101909.

Hew, Jun-Jie, Lai-Wan Wong, Garry Wei-Han Tan, Keng-Boon Ooi, and Binshan Lin. 2020. “The Blockchain-
Based Halal Traceability Systems: A Hype or Reality?” Supply Chain Management: An International
Journal 25 (6): 863-79. https://doi.org/10.1108/SCM-01-2020-0044.

Hoek, Remko van. 2019a. “Unblocking the Chain — Findings from an Executive Workshop on Blockchain in
the Supply Chain.” Supply Chain Management: An International Journal 25 (2): 255-61.
https://doi.org/10.1108/SCM-11-2018-0383.

———. 2019b. “Exploring Blockchain Implementation in the Supply Chain.” International Journal of

44



Operations & Production Management 39 (6/7/8): 829-59. https://doi.org/10.1108/1JOPM-01-2019-
0022.

Hojckova, Kristina, Helene Ahlborg, Gregory M. Morrison, and Bjoérn Sandén. 2020. “Entrepreneurial Use of
Context for Technological System Creation and Expansion: The Case of Blockchain-Based Peer-to-Peer
Electricity Trading.” Research Policy 49 (8): 104046. https://doi.org/10.1016/j.respol.2020.104046.

Holland, M, C Nigischer, and J Stjepandic. 2017. “Copyright Protection in Additive Manufacturing with
Blockchain  Approach.” Advances in Transdisciplinary Engineering 5 (July): 914-921.
https://doi.org/10.3233/978-1-61499-779-5-914.

Holland, Martin, Josip Stjepandic, and Christopher Nigischer. 2018. “Intellectual Property Protection of 3D
Print Supply Chain with Blockchain Technology.” In 2018 IEEE International Conference on
Engineering, Technology and Innovation (ICE/ITMC), 1-8. IEEE.
https://doi.org/10.1109/1CE.2018.8436315.

Hong, Weigbin, Yefan Cai, Ziru Yu, and Xiangyang Yu. 2018. “An Agri-Product Traceability System Based on
loT and Blockchain Technology.” In 2018 1st IEEE International Conference on Hot Information-Centric
Networking (HotICN), 254-55. IEEE. https://doi.org/10.1109/HOTICN.2018.8605963.

Huang, Yan, Jing Wu, and Chengnian Long. 2018. “Drugledger: A Practical Blockchain System for Drug
Traceability and Regulation.” In 2018 IEEE International Conference on Internet of Things (IThings) and
IEEE Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and Social
Computing (CPSCom) and IEEE Smart Data (SmartData), 1137-44. IEEE.
https://doi.org/10.1109/Cybermatics_2018.2018.00206.

Isaja, Mauro, and John K Soldatos. 2018. “Distributed Ledger Architecture for Automation, Analytics and
Simulation in Industrial Environments.” IFAC-PapersOnLine 51 (112): 370-75.
https://doi.org/10.1016/j.ifacol.2018.08.321.

Jabbar, Abdul, and Samir Dani. 2020. “Investigating the Link between Transaction and Computational Costs
in a Blockchain Environment.” International Journal of Production Research 58 (11): 3423-36.
https://doi.org/10.1080/00207543.2020.1754487.

Jayaraman, Raja, Khaled Salah, 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/10.4018/1JHISI.2019040104.

Kamble, Sachin, Angappa Gunasekaran, and Himanshu Arha. 2019. “Understanding the Blockchain
Technology Adoption in Supply Chains-Indian Context.” International Journal of Production Research
57 (7): 2009-33. https://doi.org/10.1080/00207543.2018.1518610.

Kannisto, Petri, David Hastbacka, and Arto Marttinen. 2020. “Information Exchange Architecture for
Collaborative Industrial Ecosystem.” Information Systems Frontiers 22 (3): 655-70.
https://doi.org/10.1007/s10796-018-9877-0.

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 59 (11): 3398-3429. https://doi.org/10.1080/00207543.2021.1883761.

Karamchandani, Amit, Samir K Srivastava, and Rajiv K Srivastava. 2020. “Perception-Based Model for
Analyzing the Impact of Enterprise Blockchain Adoption on SCM in the Indian Service Industry.”
International Journal of Information Management 52.
https://doi.org/10.1016/j.ijinfomgt.2019.10.004.

Kawaguchi, Natsuki. 2019. “Application of Blockchain to Supply Chain: Flexible Blockchain Technology.”
Procedia Computer Science 164: 143—48. https://doi.org/10.1016/j.procs.2019.12.166.

Kayikci, Yasanur, Nachiappan Subramanian, Manoj Dora, and Manjot Singh Bhatia. 2022. “Food Supply Chain
in the Era of Industry 4.0: Blockchain Technology Implementation Opportunities and Impediments
from the Perspective of People, Process, Performance, and Technology.” Production Planning &
Control 33 (2-3): 301-21. https://doi.org/10.1080/09537287.2020.1810757.

Khaqggi, Khamila Nurul, Janusz J Sikorski, Kunn Hadinoto, and Markus Kraft. 2018. “Incorporating
Seller/Buyer Reputation-Based System in Blockchain-Enabled Emission Trading Application.” Applied
Energy 209 (January): 8—19. https://doi.org/10.1016/j.apenergy.2017.10.070.

45



Kim, Mark, Brian Hilton, Zach Burks, and Jordan Reyes. 2018. “Integrating Blockchain, Smart Contract-
Tokens, and loT to Design a Food Traceability Solution.” In 2018 IEEE 9th Annual Information
Technology, Electronics and Mobile Communication Conference (IEMCON), Figure 1:335-40. IEEE.
https://doi.org/10.1109/IEMCON.2018.8615007.

Kim, Tiffany Hyun-Jin, and Joshua Lampkins. 2018. “BRICS: Blockchain-Based Resilient Information Control
System.” In 2018 IEEE International Conference on Big Data (Big Data), 5363—65. IEEE.
https://doi.org/10.1109/BigData.2018.8621993.

Kohler, Susanne, and Massimo Pizzol. 2020. “Technology Assessment of Blockchain-Based Technologies in
the Food Supply Chain.” Journal of Cleaner Production 269 (October): 122193.
https://doi.org/10.1016/j.jclepro.2020.122193.

Kouhizadeh, Mahtab, Sara Saberi, and Joseph Sarkis. 2021. “Blockchain Technology and the Sustainable
Supply Chain: Theoretically Exploring Adoption Barriers.” International Journal of Production
Economics 231 (January): 107831. https://doi.org/10.1016/].ijpe.2020.107831.

Kouhizadeh, Mahtab, Qingyun Zhu, and Joseph Sarkis. 2020. “Blockchain and the Circular Economy:
Potential Tensions and Critical Reflections from Practice.” Production Planning & Control 31 (11-12):
950-66. https://doi.org/10.1080/09537287.2019.1695925.

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

Kuhn, Marlene, Huong Giang Nguyen, Heiner Otten, and Jorg Franke. 2018. “Blockchain Enabled Traceability
- Securing Process Quality in Manufacturing Chains in the Age of Autonomous Driving.” 2018 IEEE
International Conference on Technology Management, Operations and Decisions, ICTMOD 2018, 131—-
36. https://doi.org/10.1109/ITMC.2018.8691242.

Kumar, Anupam, Deepak Choudhary, M Srikrishnam Raju, Dev Kumar Chaudhary, and Raj Kumar Sagar.
2019. “Combating Counterfeit Drugs: A Quantitative Analysis on Cracking down the Fake Drug Industry
by Using Blockchain Technology.” Proceedings of the 9th International Conference On Cloud
Computing, Data Science and Engineering, Confluence 2019, 174-78.
https://doi.org/10.1109/CONFLUENCE.2019.8776891.

Kurpjuweit, Stefan, Christoph G. Schmidt, Maximilian Kléckner, and Stephan M. Wagner. 2021. “Blockchain
in Additive Manufacturing and Its Impact on Supply Chains.” Journal of Business Logistics 42 (1): 46—
70. https://doi.org/10.1111/jbl.12231.

Lahbib, Asma, Khalifa Toumi, Anis Laouiti, and Steven Martin. 2019. “DRMF: A Distributed Resource
Management Framework for Industry 4.0 Environments.” In 2019 |IEEE 18th International Symposium
on Network Computing and Applications (NCA), 1-9. IEEE.
https://doi.org/10.1109/NCA.2019.8935019.

Lallas, Efthimios N, Apostolos Xenakis, and Georgios Stamoulis. 2019. “A Generic Framework for a Peer to
Peer Blockchain Based Fog Architecture in Industrial Automation.” In 2019 4th South-East Europe
Design Automation, Computer Engineering, Computer Networks and Social Media Conference
(SEEDA-CECNSM), 1-5. IEEE. https://doi.org/10.1109/SEEDA-CECNSM.2019.8908360.

Lee, Jay, Moslem Azamfar, and Jaskaran Singh. 2019. “A Blockchain Enabled Cyber-Physical System
Architecture for Industry 4.0 Manufacturing Systems.” Manufacturing Letters 20 (April): 34-39.
https://doi.org/10.1016/j.mfglet.2019.05.003.

Leiba, Oded, Ron Bitton, Yechiav Yitzchak, Asaf Nadler, Davidoz Kashi, and Asaf Shabtai. 2019. “loTPatchPool:
Incentivized Delivery Network of IoT Software Updates Based on Proofs-of-Distribution.” Pervasive
and Mobile Computing 58 (2019): 101019. https://doi.org/10.1016/j.pmcj.2019.04.010.

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 (October): 767—78. https://doi.org/10.1016/j.jclepro.2019.06.265.

Li, Ming, Saijun Shao, Qiwen Ye, Gangyan Xu, and George Q. Huang. 2020. “Blockchain-Enabled Logistics
Finance Execution Platform for Capital-Constrained E-Commerce Retail.” Robotics and Computer-
Integrated Manufacturing 65 (October): 101962. https://doi.org/10.1016/j.rcim.2020.101962.

46



Li, Xiaohong, Daobo Wang, and Maolin Li. 2020. “Convenience Analysis of Sustainable E-Agriculture Based
on Blockchain Technology.” Journal of Cleaner Production 271 (October): 122503.
https://doi.org/10.1016/j.jclepro.2020.122503.

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 (December): 133—44. https://doi.org/10.1016/j.rcim.2018.05.011.

Li, Zhi, Hanyang Guo, Ali Vatankhah Barenji, W. M. Wang, Yijiang Guan, and George Q. Huang. 2020. “A
Sustainable Production Capability Evaluation Mechanism Based on Blockchain, LSTM, Analytic
Hierarchy Process for Supply Chain Network.” International Journal of Production Research 58 (24):
7399-7419. https://doi.org/10.1080/00207543.2020.1740342.

Li, Zhi, W.M. Wang, Guo Liu, Layne Liu, Jiadong He, and G.Q. Huang. 2018. “Toward Open Manufacturing.”
Industrial Management & Data Systems 118 (1): 303-20. https://doi.org/10.1108/IMDS-04-2017-
0142.

Liu, Aijun, Taoning Liu, Jian Mou, and Ruiyao Wang. 2020. “A Supplier Evaluation Model Based on Customer
Demand in Blockchain Tracing Anti-Counterfeiting Platform Project Management.” Journal of
Management Science and Engineering 5 (3): 172-94. https://doi.org/10.1016/j.jmse.2020.06.001.

Liu, Dongxiao, Amal Alahmadi, Jianbing Ni, Xiaodong Lin, and Xuemin Shen. 2019. “Anonymous Reputation
System for lloT-Enabled Retail Marketing Atop PoS Blockchain.” IEEE Transactions on Industrial
Informatics 15 (6): 3527-37. https://doi.org/10.1109/T11.2019.2898900.

Liu, Pan, Yue Long, Hai-Cao Song, and Yan-Dong He. 2020. “Investment Decision and Coordination of Green
Agri-Food Supply Chain Considering Information Service Based on Blockchain and Big Data.” Journal
of Cleaner Production 277 (December): 123646. https://doi.org/10.1016/j.jclepro.2020.123646.

Liu, Xiang, and Shasha Cai. 2018. “An Automatic Decision-Making Value System with Pharmaceutical
Manufacturing Industry Based on Blockchain.” Proceedings - 2018 11th International Symposium on
Computational Intelligence and Design, ISCID 2018 2: 56—60.
https://doi.org/10.1109/1SCID.2018.10114.

Lohmer, Jacob, Niels Bugert, and Rainer Lasch. 2020. “Analysis of Resilience Strategies and Ripple Effect in
Blockchain-Coordinated Supply Chains: An Agent-Based Simulation Study.” International Journal of
Production Economics 228 (October): 107882. https://doi.org/10.1016/].ijpe.2020.107882.

Lohmer, Jacob, and Rainer Lasch. 2020. “Blockchain in Operations Management and Manufacturing:
Potential and Barriers.” Computers & Industrial Engineering 149 (November): 106789.
https://doi.org/10.1016/j.cie.2020.106789.

Longo, Francesco, Letizia Nicoletti, Antonio Padovano, Gianfranco D’Atri, and Marco Forte. 2019.
“Blockchain-Enabled Supply Chain: An Experimental Study.” Computers & Industrial Engineering 136
(October): 57-69. https://doi.org/10.1016/j.cie.2019.07.026.

Luo, J. HaoY. SunH. 2018. “A Safe and Efficient Storage Scheme Based on Blockchain and IPFs for Agricultural
Products Tracking.” Journal of Computers 29 (6): 158-167.
https://doi.org/10.3966/199115992018122906015.

Ma, Zhaofeng, Weizhe Zhao, Shoushan Luo, and Lingyun Wang. 2020. “TrustedBaaS: Blockchain-Enabled
Distributed and Higher-Level Trusted Platform.” Computer Networks 183 (December): 107600.
https://doi.org/10.1016/j.comnet.2020.107600.

Mahyuni, Luh Putu, Richard Adrian, Gede Sri Darma, Ngakan Nyoman Kutha Krisnawijaya, | Gusti Ayu Agung
Pradnya Dewi, and Gusi Putu Lestara Permana. 2020. “Mapping the Potentials of Blockchain in
Improving Supply Chain Performance.” Edited by Pantea Foroudi. Cogent Business & Management 7
(1): 1788329. https://doi.org/10.1080/23311975.2020.1788329.

Maiti, Ananda, Ali Raza, Byeong Ho Kang, and Lachlan Hardy. 2019. “Estimating Service Quality in Industrial
Internet-of-Things Monitoring Applications With Blockchain.” I|EEE Access 7: 155489-503.
https://doi.org/10.1109/ACCESS.2019.2948269.

Malik, Sidra, Volkan Dedeoglu, Salil S Kanhere, and Raja Jurdak. 2019. “TrustChain: Trust Management in
Blockchain and loT Supported Supply Chains.” In 2019 IEEE International Conference on Blockchain
(Blockchain), 184—93. Blockchain: IEEE. https://doi.org/10.1109/Blockchain.2019.00032.

47



Mandolla, Claudio, Antonio Messeni Petruzzelli, Gianluca Percoco, and Andrea Urbinati. 2019. “Building a
Digital Twin for Additive Manufacturing through the Exploitation of Blockchain: A Case Analysis of the
Aircraft Industry.” Computers in Industry 109: 134-52.
https://doi.org/10.1016/j.compind.2019.04.011.

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.

MAOURIYAN, NIBI, and A.G. ACHUDH KRISHNA. 2019. “Notice of Violation of IEEE Publication Principles:
AQUACHAIN -Water Supply-Chain Management Using Distributed Ledger Technology.” In 2019 3rd
International Conference on Computing and Communications Technologies (ICCCT), 204—7. IEEE.
https://doi.org/10.1109/1CCCT2.2019.8824945.

Mathivathanan, Deepak, K. Mathiyazhagan, Nripendra P. Rana, Sangeeta Khorana, and Yogesh K. Dwivedi.
2021. “Barriers to the Adoption of Blockchain Technology in Business Supply Chains: A Total
Interpretive Structural Modelling (TISM) Approach.” International Journal of Production Research 59
(11): 3338-59. https://doi.org/10.1080/00207543.2020.1868597.

Meeuw, Arne, Sandro Schopfer, Anselma Woérner, Verena Tiefenbeck, Liliane Ableitner, Elgar Fleisch, and
Felix Wortmann. 2020. “Implementing a Blockchain-Based Local Energy Market: Insights on
Communication and  Scalability.” = Computer = Communications 160  (July): 158-71.
https://doi.org/10.1016/j.comcom.2020.04.038.

Miehle, Daniel, Dominic Henze, Andreas Seitz, Andre Luckow, and Bernd Bruegge. 2019. “PartChain: A
Decentralized Traceability Application for Multi-Tier Supply Chain Networks in the Automotive
Industry.” Proceedings - 2019 IEEE International Conference on Decentralized Applications and
Infrastructures, DAPPCON 2019, 140-45. https://doi.org/10.1109/DAPPCON.2019.00027.

Miraz, K, A Mahbubulhye, M H., S Z Abdullah, K Imran, M Sharif, and M G Hassan. 2020. “Factors Affecting
Block Chain-Based Logistic Chain , Empirical Evidence in Logistic Supply Chain.” TEST Engineering &
Management 83 (May): 8603—-8612.

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.

Mugurusi, Godfrey, and Emmanuel Ahishakiye. 2022. “Blockchain Technology Needs for Sustainable Mineral
Supply Chains: A Framework for Responsible Sourcing of Cobalt.” Procedia Computer Science 200:
638—47. https://doi.org/10.1016/j.procs.2022.01.262.

Mushtag, Anum, and Irfan Ul Hag. 2019. “Implications of Blockchain in Industry 4.0.” 2019 International
Conference on Engineering and Emerging Technologies, ICEET 2019, no. February.
https://doi.org/10.1109/CEET1.2019.8711819.

Naidu, Vishal, Kumaresan Mudliar, Abhishek Naik, and Prasenjit Bhavathankar. 2018. “A Fully Observable
Supply Chain Management System Using Block Chain and 10T.” 2018 3rd International Conference for
Convergence in Technology, 12CT 2018, 1-4. https://doi.org/10.1109/12CT.2018.8529725.

Nandi, Madhavi Latha, Santosh Nandi, Hiram Moya, and Hale Kaynak. 2020. “Blockchain Technology-
Enabled Supply Chain Systems and Supply Chain Performance: A Resource-Based View.” Supply Chain
Management: An International Journal 25 (6): 841-62. https://doi.org/10.1108/SCM-12-2019-0444.

Narbayeva, Saltanat, Timur Bakibayev, Kuanysh Abeshev, Irina Makarova, Ksenia Shubenkova, and Anton
Pashkevich. 2020. “Blockchain Technology on the Way of Autonomous Vehicles Development.”
Transportation Research Procedia 44: 168-75. https://doi.org/10.1016/].trpro.2020.02.024.

Nawari, Nawari O., and Shriraam Ravindran. 2019. “Blockchain and the Built Environment: Potentials and
Limitations.” Journal of Building Engineering 25 (September): 100832.
https://doi.org/10.1016/j.jobe.2019.100832.

Nayak, Gurudutt, and Amol S Dhaigude. 2019. “A Conceptual Model of Sustainable Supply Chain
Management in Small and Medium Enterprises Using Blockchain Technology.” Edited by Yogesh P Pai.
Cogent Economics & Finance 7 (1): 1667184. https://doi.org/10.1080/23322039.2019.1667184.

48



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): 102121. https://doi.org/10.1016/j.tre.2020.102121.

Oh, Byungsoo, Tae Joon Jun, Wondeuk Yoon, Yunho Lee, Sangtae Kim, and Daeyoung Kim. 2019. “Enhancing
Trust of Supply Chain Using Blockchain Platform with Robust Data Model and Verification
Mechanisms.” In 2019 IEEE International Conference on Systems, Man and Cybernetics (SMC), 3504—
11. Man and Cybernetics: IEEE. https://doi.org/10.1109/SMC.2019.8913871.

Oriji, 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 (September): 102025.
https://doi.org/10.1016/j.tre.2020.102025.

Pal, Kamalendu, and Ansar-Ul-Haque Yasar. 2020. “Internet of Things and Blockchain Technology in Apparel
Manufacturing Supply Chain Data Management.” Procedia Computer Science 170: 450-57.
https://doi.org/10.1016/j.procs.2020.03.088.

Pane, Josep, Katia M.C. Verhamme, Lacey Shrum, Irene Rebollo, and Miriam C.J.M. Sturkenboom. 2020.
“Blockchain Technology Applications to Postmarket Surveillance of Medical Devices.” Expert Review
of Medical Devices 17 (10): 1123-32. https://doi.org/10.1080/17434440.2020.1825073.

Papathanasiou, Angeliki, Rosanna Cole, and Philip Murray. 2020. “The (Non-)Application of Blockchain
Technology in the Greek Shipping Industry.” European Management Journal 38 (6): 927-38.
https://doi.org/10.1016/j.em;j.2020.04.007.

Petri, loan, Masoud Barati, Yacine Rezgui, and Omer F Rana. 2020. “Blockchain for Energy Sharing and
Trading in Distributed Prosumer Communities.” Computers in Industry 123 (December): 103282.
https://doi.org/10.1016/j.compind.2020.103282.

Pincheira, Miguel, Massimo Vecchio, Raffaele Giaffreda, and Salil S Kanhere. 2021. “Cost-Effective loT
Devices as Trustworthy Data Sources for a Blockchain-Based Water Management System in Precision
Agriculture.”  Computers and Electronics in  Agriculture 180 (January): 105889.
https://doi.org/10.1016/j.compag.2020.105889.

Prashar, Deepak, Nishant Jha, Sudan Jha, Yongju Lee, and Gyanendra Prasad Joshi. 2020. “Blockchain-Based
Traceability and Visibility for Agricultural Products: A Decentralized Way of Ensuring Food Safety in
India.” Sustainability 12 (8): 3497. https://doi.org/10.3390/su12083497.

Pundir, Ashok Kumar, Jadhav Devpriya Jagannath, Mrinmoy Chakraborty, and L Ganpathy. 2019.
“Technology Integration for Improved Performance: A Case Study in Digitization of Supply Chain with
Integration of Internet of Things and Blockchain Technology.” In 2019 IEEE 9th Annual Computing and
Communication Workshop and Conference (ccwa), 0170-76. IEEE.
https://doi.org/10.1109/CCWC.2019.8666484.

Qiao, Rui, Sifeng Zhu, Qingxian Wang, and lJie Qin. 2018. “Optimization of Dynamic Data Traceability
Mechanism in Internet of Things Based on Consortium Blockchain.” International Journal of
Distributed Sensor Networks 14 (12): 155014771881907.
https://doi.org/10.1177/1550147718819072.

Rachana Harish, Arjun, X.L. Liu, Ray Y. Zhong, and George Q. Huang. 2021. “Log-Flock: A Blockchain-Enabled
Platform for Digital Asset Valuation and Risk Assessment in E-Commerce Logistics Financing.”
Computers & Industrial Engineering 151 (January): 107001.
https://doi.org/10.1016/j.cie.2020.107001.

Rahmadika, Sandi, Bruno Joachim Kweka, Cho Nwe Zin Latt, and Kyung Hyune Rhee. 2019. “A Preliminary
Approach of Blockchain Technology in Supply Chain System.” IEEE International Conference on Data
Mining Workshops, ICDMW 2018-Novem: 156—60. https://doi.org/10.1109/ICDMW.2018.00029.

Rahmanzadeh, Sajjad, Mir Saman Pishvaee, and Mohammad Reza Rasouli. 2020. “Integrated Innovative
Product Design and Supply Chain Tactical Planning within a Blockchain Platform.” International Journal
of Production Research 58 (7): 2242-62. https://doi.org/10.1080/00207543.2019.1651947.

Reimers, Tim, Felix Leber, and Ulrike Lechner. 2019. “Integration of Blockchain and Internet of Things in a
Car Supply Chain.” Proceedings - 2019 IEEE International Conference on Decentralized Applications

49



and Infrastructures, DAPPCON 2019, 146-51. https://doi.org/10.1109/DAPPCON.2019.00028.

Rimba, Paul, An Binh Tran, Ingo Weber, Mark Staples, Alexander Ponomarev, and Xiwei Xu. 2020.
“Quantifying the Cost of Distrust: Comparing Blockchain and Cloud Services for Business Process
Execution.” Information Systems Frontiers 22 (2): 489-507. https://doi.org/10.1007/s10796-018-
9876-1.

Roehrs, Alex, Cristiano André da Costa, and Rodrigo da Rosa Righi. 2017. “OmniPHR: A Distributed
Architecture Model to Integrate Personal Health Records.” Journal of Biomedical Informatics 71 (July):
70-81. https://doi.org/10.1016/.jbi.2017.05.012.

Rogerson, Michael, and Glenn C. Parry. 2020. “Blockchain: Case Studies in Food Supply Chain Visibility.”
Supply Chain Management: An International Journal 25 (5): 601-14. https://doi.org/10.1108/SCM-08-

2019-0300.
Rozman, Nejc, Rok Vrabi¢, Marko Corn, Tomaz Pozrl, and Janez Diaci. 2019. “Distributed Logistics Platform
Based on Blockchain and loT.” Procedia CIRP 81: 826-31.

https://doi.org/10.1016/j.procir.2019.03.207.

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.

SANTONINO Ill, MICHAEL, Constantine Koursaris, and Michael Williams. 2018. “Modernizing the Supply
Chain of Airbus by Integrating RFID and Blockchain Processes.” International Journal of Aviation,
Aeronautics, and Aerospace 5 (4). https://doi.org/10.15394/ijaaa.2018.1265.

Santos, Ricardo dos, Nunzio Torrisi, Erick Yamada, and Rodrigo Pantoni. 2019. “IGR Token-Raw Material and
Ingredient Certification of Recipe Based Foods Using Smart Contracts.” Informatics 6 (1): 11.
https://doi.org/10.3390/informatics6010011.

Saurabh, Samant, and Kushankur Dey. 2021. “Blockchain Technology Adoption, Architecture, and
Sustainable Agri-Food Supply Chains.” Journal of Cleaner Production 284 (February): 124731.
https://doi.org/10.1016/j.jclepro.2020.124731.

Schmidt, Christoph G, and Stephan M Wagner. 2019. “Blockchain and Supply Chain Relations: A Transaction
Cost Theory Perspective.” Journal of Purchasing and Supply Management 25 (4): 100552.
https://doi.org/10.1016/j.pursup.2019.100552.

Shamshad, Salman, Minahil, Khalid Mahmood, Saru Kumari, and Chien-Ming Chen. 2020. “A Secure
Blockchain-Based e-Health Records Storage and Sharing Scheme.” Journal of Information Security and
Applications 55 (December): 102590. https://doi.org/10.1016/].jisa.2020.102590.

Shang, Xiugin, Xi Chen, Lulu Niu, Gang Xiong, Zhen Shen, Xisong Dong, Zhengchao Shen, Chao Liu, and
Bangwen Xi. 2020. “Blockchain-Based Social Manufacturing for Customization Production.” IFAC-
PapersOnLine 53 (5): 53-58. https://doi.org/10.1016/j.ifacol.2021.04.083.

Sheel, Ashutosh, and Vishnu Nath. 2019. “Effect of Blockchain Technology Adoption on Supply Chain
Adaptability, Agility, Alignment and Performance.” Management Research Review 42 (12): 1353-74.
https://doi.org/10.1108/MRR-12-2018-0490.

Shyamala Devi, M., R. Suguna, Aparna Shashikant Joshi, and Rupali Amit Bagate. 2019. “Design of loT
Blockchain Based Smart Agriculture for Enlightening Safety and Security.” In IFAC-PapersOnlLine, 53:7—
19. https://doi.org/10.1007/978-981-13-8300-7_2.

Singh, Saurabh, Pradip Kumar Sharma, Byungun Yoon, Mohammad Shojafar, Gi Hwan Cho, and In-Ho Ra.
2020. “Convergence of Blockchain and Artificial Intelligence in loT Network for the Sustainable Smart
City.” Sustainable Cities and Society 63 (December): 102364.
https://doi.org/10.1016/j.scs.2020.102364.

Singh, Sushil Kumar, Shailendra Rathore, and Jong Hyuk Park. 2020. “BlockloTIntelligence: A Blockchain-
Enabled Intelligent 10T Architecture with Artificial Intelligence.” Future Generation Computer Systems
110 (September): 721-43. https://doi.org/10.1016/j.future.2019.09.002.

Skowronski, Rafat. 2019. “The Open Blockchain-Aided Multi-Agent Symbiotic Cyber—Physical Systems.”
Future Generation Computer Systems 94 (May): 430-43.
https://doi.org/10.1016/j.future.2018.11.044.

50



Son, Minsung, and Heeyoul Kim. 2019. “Blockchain-Based Secure Firmware Management System in loT
Environment.” In 2019 21st International Conference on Advanced Communication Technology
(ICACT), 142-46. IEEE. https://doi.org/10.23919/ICACT.2019.8701959.

Song, Kang, and Chunguo Li. 2021. “Blockchain-Enabled Relay-Aided Wireless Networks for Sustainable e-
Agriculture.” Journal of Cleaner Production 281 (January): 124496.
https://doi.org/10.1016/j.jclepro.2020.124496.

Sriyono, Edy. 2020. “Digitizing Water Management: Toward the Innovative Use of Blockchain Technologies
to Address Sustainability.” Edited by Hamidi Abdul Aziz. Cogent Engineering 7 (1): 1769366.
https://doi.org/10.1080/23311916.2020.1769366.

Sternberg, Henrik S., Erik Hofmann, and Dominik Roeck. 2021. “The Struggle Is Real: Insights from a Supply
Chain Blockchain Case.” Journal of Business Logistics 42 (1): 71-87. https://doi.org/10.1111/jbl.12240.

Su, Shuang, Ke Wang, and Hyong S Kim. 2018. “Smartsupply: Smart Contract Based Validation for Supply
Chain Blockchain.” In 2018 IEEE International Conference on Internet of Things (IThings) and IEEE
Green Computing and Communications (GreenCom) and IEEE Cyber, Physical and Social Computing
(CPSCom) and IEEE Smart Data (SmartData), 988-93. IEEE.
https://doi.org/10.1109/Cybermatics_2018.2018.00186.

Sund, Tobias, Claes L66f, Simin Nadjm-Tehrani, and Mikael Asplund. 2020. “Blockchain-Based Event
Processing in Supply Chains—A Case Study at IKEA.” Robotics and Computer-Integrated
Manufacturing 65 (October): 101971. https://doi.org/10.1016/j.rcim.2020.101971.

Sunny, Justin, Naveen Undralla, and V. Madhusudanan Pillai. 2020. “Supply Chain Transparency through
Blockchain-Based Traceability: An Overview with Demonstration.” Computers & Industrial Engineering
150 (December): 106895. https://doi.org/10.1016/j.cie.2020.106895.

Surasak, Thattapon, Nungnit Wattanavichean, Chakkrit Preuksakarn, and Scott C.-H. 2019. “Thai Agriculture
Products Traceability System Using Blockchain and Internet of Things.” International Journal of
Advanced Computer Science and Applications 10 (9): 578-583.
https://doi.org/10.14569/1JACSA.2019.0100976.

Tian, Feng. 2017. “A Supply Chain Traceability System for Food Safety Based on HACCP, Blockchain &amp;
Internet of Things.” In 2017 International Conference on Service Systems and Service Management,
1-6. IEEE. https://doi.org/10.1109/ICSSSM.2017.7996119.

Tian, Zonggui, Ray Y. Zhong, Ali Vatankhah Bareniji, 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.

Tomlinson, Bill, Jens Boberg, Jocelyn Cranefield, David Johnstone, Markus Luczak-Roesch, Donald J
Patterson, and Shreya Kapoor. 2021. “Analyzing the Sustainability of 28 ‘Blockchain for Good’ Projects
via Affordances and Constraints.” Information Technology for Development 27 (3): 439-69.
https://doi.org/10.1080/02681102.2020.1828792.

Toyoda, Kentaroh, P Takis Mathiopoulos, lwao 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.

Tozanli, Ozden, Elif Kongar, and Surendra M. Gupta. 2020. “Trade-in-to-Upgrade as a Marketing Strategy in
Disassembly-to-Order Systems at the Edge of Blockchain Technology.” International Journal of
Production Research 58 (23): 7183—7200. https://doi.org/10.1080/00207543.2020.1712489.

Tripathi, Gautami, Mohd Abdul Ahad, and Sara Paiva. 2020. “S2HS- A Blockchain Based Approach for Smart
Healthcare System.” Healthcare 8 (1): 100391. https://doi.org/10.1016/]j.hjdsi.2019.100391.

Vaio, Assunta Di, and Luisa Varriale. 2020. “Blockchain Technology in Supply Chain Management for
Sustainable Performance: Evidence from the Airport Industry.” International Journal of Information
Management 52 (June): 102014. https://doi.org/10.1016/j.ijinfomgt.2019.09.010.

Vatankhah Barenji, Ali, 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.

o1



https://doi.org/10.1080/00207543.2019.1680899.

Venkatesh, V.G., Kai Kang, Bill Wang, Ray Y Zhong, and Abraham Zhang. 2020. “System Architecture for
Blockchain Based Transparency of Supply Chain Social Sustainability.” Robotics and Computer-
Integrated Manufacturing 63 (June): 101896. https://doi.org/10.1016/j.rcim.2019.101896.

Vivaldini, Mauro. 2021a. “Blockchain Platforms in Supply Chains.” Journal of Enterprise Information
Management 34 (6): 1769-97. https://doi.org/10.1108/JEIM-12-2019-0416.

———.2021b. “Blockchain Platforms in Supply Chains.” Journal of Enterprise Information Management 34
(6): 1769-97. https://doi.org/10.1108/JEIM-12-2019-0416.

Wamba, Samuel Fosso, and Maciel M. Queiroz. 2022. “Industry 4.0 and the Supply Chain Digitalisation: A
Blockchain Diffusion Perspective.” Production Planning & Control 33 (2-3): 193-210.
https://doi.org/10.1080/09537287.2020.1810756.

Wan, lJiafu, Jiapeng Li, Muhammad Imran, Di Li, and Fazal-e-Amin. 2019. “A Blockchain-Based Solution for
Enhancing Security and Privacy in Smart Factory.” IEEE Transactions on Industrial Informatics 15 (6):
3652-60. https://doi.org/10.1109/T11.2019.2894573.

Wang, Michael, Yong Wu, Bruce Chen, and Melissa Evans. 2020. “Blockchain and Supply Chain Management:
A New Paradigm for Supply Chain Integration and Collaboration.” Operations and Supply Chain
Management: An International Journal 14 (1): 111-22. https://doi.org/10.31387/0scm0440290.

Wang, Yingli, Catherine Huirong Chen, and Ahmed Zghari-Sales. 2021. “Designing a Blockchain Enabled
Supply Chain.” International Journal of Production Research 59 (5): 1450-75.
https://doi.org/10.1080/00207543.2020.1824086.

Wang, Yingli, Meita Singgih, Jingyao Wang, and Mihaela Rit. 2019. “Making Sense of Blockchain Technology:
How Will It Transform Supply Chains?” International Journal of Production Economics 211 (May): 221
36. https://doi.org/10.1016/].ijpe.2019.02.002.

Wen, Quansi, Ying Gao, Zhiling Chen, and Dapeng Wu. 2019. “A Blockchain-Based Data Sharing Scheme in
the Supply Chain by lloT.” Proceedings - 2019 IEEE International Conference on Industrial Cyber
Physical Systems, ICPS 2019, 695-700. https://doi.org/10.1109/ICPHYS.2019.8780161.

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.

Wong, Lai Wan, Lai Ying Leong, Jun Jie Hew, Garry Wei Han Tan, and Keng Boon Ooi. 2020. “Time to Seize
the Digital Evolution: Adoption of Blockchain in Operations and Supply Chain Management among
Malaysian SMEs.” International Journal of Information Management 52 (August 2019): 101997.
https://doi.org/10.1016/j.ijinfomgt.2019.08.005.

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): 137.
https://doi.org/10.3390/info8040137.

Wu, Hongyu, Nianle Su, Chunguang Ma, Pengda Liao, and Dawei Li. 2020. “A Privacy Protection Solution
Based on NLPCA for Blockchain Supply Chain Financial System.” International Journal of Financial
Engineering 07 (03): 2050019. https://doi.org/10.1142/5242478632050019X.

Xie, Chao, Yan Sun, and Hong Luo. 2017. “Secured Data Storage Scheme Based on Block Chain for Agricultural
Products Tracking.” Proceedings - 2017 3rd International Conference on Big Data Computing and
Communications, BigCom 2017, 45-50. https://doi.org/10.1109/BIGCOM.2017.43.

Xu, Xiwei, Qinghua Lu, Yue Liu, Liming Zhu, Haonan Yao, and Athanasios V Vasilakos. 2019. “Designing
Blockchain-Based Applications a Case Study for Imported Product Traceability.” Future Generation
Computer Systems 92 (March): 399-406. https://doi.org/10.1016/j.future.2018.10.010.

Xue, Fan, and Weisheng Lu. 2020. “A Semantic Differential Transaction Approach to Minimizing Information
Redundancy for BIM and Blockchain Integration.” Automation in Construction 118 (October): 103270.
https://doi.org/10.1016/j.autcon.2020.103270.

Yang, Chung-Shan. 2019. “Maritime Shipping Digitalization: Blockchain-Based Technology Applications,
Future Improvements, and Intention to Use.” Transportation Research Part E: Logistics and
Transportation Review 131 (November): 108—17. https://doi.org/10.1016/].tre.2019.09.020.

52



Yang, Jinhong, Md Onik, Nam-Yong Lee, Mohiuddin Ahmed, and Chul-Soo Kim. 2019. “Proof-of-Familiarity:
A Privacy-Preserved Blockchain Scheme for Collaborative Medical Decision-Making.” Applied Sciences
9 (7): 1370. https://doi.org/10.3390/app9071370.

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 (October 2019): 102024. https://doi.org/10.1016/].ijinfomgt.2019.10.009.

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.

Zelbst, Pamela J, Kenneth W Green, Victor E Sower, and Philip L Bond. 2019. “The Impact of RFID, lloT, and
Blockchain Technologies on Supply Chain Transparency.” Journal of Manufacturing Technology
Management 31 (3): 441-57. https://doi.org/10.1108/JMTM-03-2019-0118.

Zhang, Feng, Min Liu, and Weiming Shen. 2017. “Operation Modes of Smart Factory for High-End Equipment
Manufacturing in the Internet and Big Data Era.” In 2017 IEEE International Conference on Systems,
Man, and Cybernetics (SMC), 152-57. IEEE. https://doi.org/10.1109/SMC.2017.8122594.

Zhang, Peng, Jules White, Douglas C Schmidt, Gunther Lenz, and S Trent Rosenbloom. 2018. “FHIRChain:
Applying Blockchain to Securely and Scalably Share Clinical Data.” Computational and Structural
Biotechnology Journal 16: 267—78. https://doi.org/10.1016/j.csbj.2018.07.004.

Zhang, Shaomin, Jieqi Rong, and Baoyi Wang. 2020. “A Privacy Protection Scheme of Smart Meter for
Decentralized Smart Home Environment Based on Consortium Blockchain.” International Journal of
Electrical Power & Energy Systems 121 (October): 106140.
https://doi.org/10.1016/j.ijepes.2020.106140.

Zhang, Yongping, Xiwei Xu, Ang Liu, Qinghua Lu, Lida Xu, and Fei Tao. 2019. “Blockchain-Based Trust
Mechanism for loT-Based Smart Manufacturing System.” IEEE Transactions on Computational Social
Systems 6 (6): 1386—94. https://doi.org/10.1109/TCSS.2019.2918467.

Zhou, Yusheng, Ying Shan Soh, Hui Shan Loh, and Kum Fai Yuen. 2020. “The Key Challenges and Critical
Success Factors of Blockchain Implementation: Policy Implications for Singapore’s Maritime Industry.”
Marine Policy 122 (December): 104265. https://doi.org/10.1016/j.marpol.2020.104265.

Zhu, Xiaobao, Jing Shi, Samuel Huang, and Bin Zhang. 2020. “Consensus-Oriented Cloud Manufacturing
Based on Blockchain Technology: An Exploratory Study.” Pervasive and Mobile Computing 62
(February): 101113. https://doi.org/10.1016/j.pmc;j.2020.101113.

53



