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Abstract

Potential solutions emerge with the fourth
Industrial Revolution technologies, including the
Internet  of Things, Artificial Intelligence and
Blockchain. The global supply chain requires greater
traceability and transparency to ensure product
security, efficient management and sustainable
performance. However, traditional supply chains face
several challenges related to traceability systems. This
paper aims to analyse academic literature regarding
Blockchain adoption in supply chains to improve
traceability and transparency from a sustainable
perspective. A systematic literature review was
performed in order to provide verifiable evidence; we
focused our investigation on empirical and modelling
articles. Results suggest that Blockchain benefits occur
through three levels: macro-level (overall supply chain
network), meso-level (such as dyadic relationships) and
micro-level (end consumers). However, we note that the
contribution’s results have not yet reached a consensus.
We have therefore proposed three research insights
towards addressing the identified gaps.

Keywords: Blockchain, supply chain,
sustainability, systematic literature review

1. Introduction

Since the United Nations Conference on the
Human Environment in Stockholm in 1972, we have
witnessed a growing awareness of worldwide
sustainability issues [1]. Both professionals and
scientists have been placing a strong focus on the
sustainability concept. Sustainability studies have
frequently focused on practical applications, and they
have adopted the Triple Bottom Line perspective,
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seeking a balance between the three components of
sustainability: social, economic, and environmental [2,
3]. In this context, sustainability becomes a key factor in
supply chain management. Pressure from the media,
local and international institutions, non-governmental
organisations (NGOs), consumers and regulations
encourage organisations to consider sustainability [4].
These demands have created new opportunities and
challenges in current supply chain management, such as
the circular economy and carbon tax.

In this context, the flow of today’s global and
complex products between an increasing number of
interacting and geographically distributed stakeholders
is characterised by a lack of transparency and trust,
which creates uncertainty about product value and
origin [5]. Companies use traceability systems to obtain
a global and coherent view of their supply chain
activities. However, significant challenges still exist in
making the collected information reliable and available
to each stakeholder. Such information is often difficult
to be collected due to technical, financial and social
barriers [6].

To overcome these challenges and improve supply
chains, organisations embrace emerging technologies
such as the Internet of Things (IoT), Artificial
Intelligence (AI) and Blockchain. Indeed, Blockchain is
a disruptive technology that allows stakeholders to
communicate effectively and make supply chains
smarter and more sustainable [7]. Studies around
Blockchain are strongly influenced by opinion articles
and grey literature [8]. They remain mostly exploratory,
conceptual, or based on literature reviews, explaining
that Blockchain is in its early stages, and access to
empirical fieldwork is difficult and limited. These
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contributions seem to conceptually create a buzz around
how Blockchain can benefit supply chain goals [9].

This paper, which extends the discussion proposed
by Paliwal et al. [10], focuses on empirical evidence
regarding Blockchain impacts on supply chain
sustainability performance. Our work aims to provide as
much evidence as possible about the actual
Blockchain’s impacts on supply chains from a
sustainable perspective. To do so, we conducted a
systematic literature review to analyse peer-reviewed
articles considering only those adopting empirical
contributions and modelling approaches. These articles
will provide a more meaningful and detailed
understanding of the potential effects of Blockchain
technology. We seek to answer the following question:
What is the early evidence provided by empirical and
modelling studies on Blockchain adoption in the supply
chain from a sustainable perspective?

The remainder of this paper is structured as
follows: Sections 2 and 3 detail, respectively, the basic
concepts and the methodology employed. Section 4
presents the main results, and section 5 discusses some
insights. Conclusion and research limitations are
presented in Section 6.

2. Background
2.1.Blockchain Technology Overview

On October 31st, 2008, a white paper entitled
“Bitcoin - A Peer-to-Peer Electronic Cash System” was
released by Satoshi Nakamoto, which proposed a
distributed system, now known as Blockchain, for
conducting electronic transactions. It was first
materialised as cryptocurrency in early 2009 and, since
then, applications of this new technology have
broadened with the incorporation of the smart contract
and continue to expand beyond finance across a wide
range of industries [11].

So far, there are three types of Blockchain. First,
public Blockchain is accessible to anyone wishing to
interact with the network. It works essentially based on
a peer-to-peer protocol, and no organisation has control
over the system; rather, each decision is made by
consensus among users based on computer code. In fact,
Blockchain requires a mechanism to maintain a single
version of the transaction history accepted by most
participants, called the consensus protocol. Consensus is
a central element of every Blockchain. It involves
communications among miners to determine the
transactions to be included in the database. We find two
main consensus Proof of Work (PoW) and Proof of
Stake (PoS). For example, Bitcoin and Ethereum use the
PoW consensus protocol to verify transactions. Since
the latter is computationally intensive and consumes

much energy, Ethereum plans to switch to the PoS
consensus protocol [2, 12].

Second, for confidentiality purposes, a private
Blockchain configuration was created, acting in a closed
environment where access is limited to previously
designated users; an example is MultiChain [13]. A
private Blockchain can use PoW or other protocols such
as a round-robin protocol to build consensus, where
participants add blocks in a fixed order [14]. Finally, the
Blockchain consortium (federated) operates with the
best features of both types; it is faster and more efficient
in terms of confidentiality and verification, such as
Hyperledger Fabric [15].

Moreover, smart contracts are computer
protocols, and codes stored on a Blockchain that verify
data, trigger a payment, create a shipment, or issue an
invoice according to predefined contract terms [16].
They can be applied automatically between different
participants in the Peer-to-Peer network without the
need for a third party. Ethereum and Hyperledger Fabric
are two widely used platforms for adopting smart
contracts [17]. Blockchain has been widely used for
applications beyond finance, such as supply chain
management and sustainability. In the following sub-
section, we introduce the traditional supply chain.

2.2. Traditional and Sustainable Supply
Chain

Supply chain management includes all processes
involved, from product and service development until
delivery to end customers. It includes upstream and
downstream product flows, financial flows, and
information management flow [18]. One of the
significant challenges of traditional supply chains is
how to track and manage different product operations,
both  inter-organisation and  intra-organisation
effectively, to ensure that information is appropriately
handled across multiple interacting stakeholders.
However, there are several grey areas, mainly due to a
lack of reliable data management and traceability
systems across the supply chain. These limitations can
harm the company’s reputation, consumer confidence,
and supply chain performance from many perspectives
[19].

Moreover, these information gaps influence
sustainability and become an essential part of supply
chain management. Although widely accepted by
researchers and practitioners alike, supply chain
sustainability ~ faces  difficulties in  practical
implementations [20]. It stands for a complex concept
since managers need to integrate social and
environmental dimensions with economic aspects to
achieve supply chain sustainability performance, as
established by Elkington’s (1998) Triple Bottom Line
concept [3].
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Commonly, compliance with  sustainable
objectives in new and responsible supply chains is
monitored by focal companies. They are responsible for
any unsustainable behaviour by their suppliers and other
supply chain stakeholders. For example, Nike is an
organisation that has long been criticised and boycotted
for the unethical behaviour of its suppliers in countries
where labour markets were less regulated and controlled
[21].

In fact, companies have a growing need for tools
and strategies to track and trace their products from the
first raw material extraction to final product
consumption and its return (e.g., recycling or
remanufacturing). Currently used processes do not meet
these needs because, for example, according to diverse
regulations, organisations typically need to ensure
traceability only one step forward and one step
backwards [5]. In this context, product recall in the
event of food contamination may be delayed due to
difficulties in identifying the source. Also, the
information in central databases can be manipulated
easily, i.e., it can be modified or deleted by a malicious
user or by an administrator mistake [22]; thus,
information suffers from a lack of trustworthiness. In
addition to fraud and unreliability, other issues are
usually associated with information accuracy, data
consistency, information governance and certifications,
among others [23, 24]. Many studies turn to the Fourth
Industrial Revolution’s emerging technologies to
improve supply chain traceability, transparency, and
sustainability [5, 8, 19].

3. Method

This study follows a systematic literature review
protocol, a rigorous and transparent research
methodology that aims to reduce errors and bias to
identify and evaluate the sample. It guarantees that
relevant research is identified, ensures reproducibility
and leads to gap identification, controversial issues, and
knowledge limits in a structured manner [25]. We
followed a three-step approach. First, we collected data
from five databases: Science Direct, ABI/Inform,
Ebsco, Scopus and Web of Science. Second, we
searched these databases using three keywords and
associated terms ((Blockchain, "distributed ledger");
(sustain*,"triple bottom line", "green", TBL, "social
issue", environ*); ("supply chain", "value chain",
"supply network", SCM)). We limited the search to
titles, abstracts, and keywords. Finally, we selected only
peer-reviewed scientific journal articles. Second, we
transferred identified papers to a reference manager
software (Zotero) to remove duplicates, obtaining at the
end 132 articles. Third, reading titles and abstracts
allowed us to keep 83 papers, i.e., only those relevant to
our research question.

The identified corpus was examined using
thematic analysis. It offers a flexible approach because
of its theoretical flexibility that can be adapted to the
research needs, providing a rich, detailed and complex
data assessment. We let patterns (themes) emerge from
the data without relying on a well-defined theoretical
framework. Thus, the thematic analysis highlights
common threads across the selected articles by
assigning codes to the units of meaning, then grouping
and organising them into themes and sub-themes [26].
In our context, we proceeded through the following
steps: reading the whole paper, generating codes,
comparing similarities and differences between the
codes, regrouping codes, searching and then reviewing
themes. Finally, two major themes were identified, (1)
supply chain main issues and (2) Blockchain
sustainability benefits presented in sub-sections 4.2 and
4.3, respectively. To reduce bias during the data
categorisation and extraction process, we used a
qualitative data analysis software, the MAXQDA 2020.

4. Results

4.1. Classification by design approach

We first categorised the identified papers
according to the scientific research method. The non-
empirical studies represented 58% of our corpus and
were excluded from our analysis. For empirical studies,
we distinguished qualitative and quantitative studies.
Empirical qualitative techniques following a single or
multiple case studies approach attained 15%, mainly
using a semi-structured interview and secondary data.
Empirical quantitative techniques following a multi-
criteria approach reached 11%, such as Analytic
Hierarchy Process (AHP), Principal Component
Analysis (PCA), decision-making trial and evaluation
laboratory (DEMATEL) based on a literature review
and data collected through panels of experts. Moreover,
several research results incorporate modelling (16%).
For example, analytical modelling and simulation were
based on theory and abstract data, experiments and
prototypes were based on real-world data, or using both
simulation and prototypes, i.e., hybrid cases.

In addition to empirical contributions, we decided
to keep modelling research since it has become a
relevant  methodological approach to  theory
development in the scientific literature [27]. In the
following sub-sections, we present the sustainable
supply chain issues and discuss Blockchain’s adoption
benefits.

4.2.Main Supply Chains Issues and
Traditional Practices

In the reviewed literature, we identified several
supply chains challenges such as partial and
heterogeneous traceability processes leading to lack of
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transparency; centralised information systems that are
vulnerable to malicious threats; lack of interoperability
between different companies’ IT systems; and supply
chain complexity resulting from global outsourcing. The

current practices to resolve them are limited, time-
consuming and in some cases costly. We classify our
findings into four main categories, as summarised in
Table 1.

Table 1 Supply chain main issues and current practices

Information systems

Digitalisation and

Traceability system . s, Globalisation
security communication
-Lack of transparency -The central information -Lack of digitalisation -High interdependency
- Heterogeneous system is exposed to process. and complexity between
Issues traceability errors, hacking, and -Communication issues | organisations.
-Increasing product attacks. among multiple -Fragmented supply
fraud. -Unreliable information. stakeholders. chain
-Use of RFID, QR, and -Selection of suppliers
NFC technologies according to ethical
. . -ERP system. o
-Each company has its -Internal protection o criteria and for long
. . -Inter-organisation .
Current own information storage | system. e periods.
. . . communication system. L
practice system. -Using third-party nventory manasement -Achieving product
-Verification through services to store data. svstom Y & transfer balance through
audits to ensure Y ’ different transportation
compliance. means.
-System incompatibilit -Manual tasks
ystem icomp Y . -Several ERP/ -Limited supplier
- - Security issues -Vulnerable data security - o
Limits . g communications/ monitoring and a lack of
-Audits are costly and and reliability . -
. . nventory management trust remains.
time-consuming.
systems.
References | L2ol29 BIBOTISIBI 1 5oy531 1231 341 351121 | 22136]113] [91(37] [38]

[32]

4.3.Blockchain Sustainability
Implementation Benefits

Blockchain can be a tool for supply chain
managers to overcome traditional supply chain issues
such as transparency and data reliability and achieve
sustainability. We have sorted the identified benefits of
Blockchain adoption in the supply chain into three
levels. First, a macro-level provides a global view of the
supply chain network. It includes multiple parts
connected directly or indirectly via non-linear and
complex relationships. Second, we have identified a less
inclusive level, the meso-level. It focuses more on those
parties connected directly, such as dyadic relationships
[39]. Finally, we have highlighted the benefits for the
end customers who benefit from the final product at the
micro-level. Both the meso-level and the micro-level are
included in the macro-level.

First, from the macro-level perspective (i.e., the
entire supply chain network) presented in Table 2, the
adoption of Blockchain can increase traceability and
transparency of the overall supply chain network. The
entire structure can be monitored in real-time from the
first supplier, like farms, through the production process
and logistics to the end consumer using Blockchain-
based traceability systems. For example, the
SmartDairyTracer, a Blockchain application combined
with [oT, Edge Computing and Al, ensures eco-friendly
production by tracking animal welfare using connected

sensors to improve dairy product traceability [40]. In
addition, the startup Wenda combined three
technologies, i.e., IoT, Big Data Analytics and
Blockchain, to expand traceability in wine supply chains
throughout the distribution, conservation, and
marketing stages [37]. Other Blockchain applications
are worth highlighting, such as the pilot project
launched by Provenance in 2016 to improve traceability
in the fishing industry by integrating Blockchain and
smart labelling. In addition, the Everledger Blockchain
platform aims to ensure traceability and authenticity of
diamonds, and Walmart’s project has successfully
reduced the time required to track food from days to
seconds [13].

Blockchain initiatives are noticed in several
sectors, such as the food and transportation industries.
Food supply chains have an additional challenge
compared to other industries; they deal with perishable
and sensitive materials. Indeed, in an end-to-end
connected food supply chain, from farm to end
consumer, water consumption, pesticide use, and food
transit can be monitored, controlled, and optimised
using Blockchain, IoT, and smart contracts. Such an
application can reduce energy consumption [40].
Moreover, in the shipping industry, companies facing
demand volatility can use Blockchain to provide greater
visibility and accuracy in freight risk analysis. Such a
highly secure and fast application has shortened
processing times, reduced delivery time, and increased
ocean shipments, implying that companies efficiently
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optimise space for air transport and decrease costs [9].
Blockchain has also been used to ensure a sustainable
ecosystem in the automotive industry to fully
incorporate the product life cycle, increasing trust and
reducing trade friction between supply chain
stakeholders [29].

Indeed, the traditional linear supply chain model
gives way to a cyclical model through which recovered
products are fed back into the traditional supply chain to
build a value loop. Blockchain technology and smart
contracts provide reliable data and secure records from
raw material to end-of-life product recycling, creating a
sustainable ecosystem [29]. In addition, the adoption of
Blockchain minimises environmental impact. It
facilitates product recovery management and
encourages recycling and reuse of used products by
providing more transparency of repackaged product life
cycle [41].

As counterfeit risk management is essential in
several products (wine, fish, automotive, food etc.),
industries facing these risks are more likely to adopt
Blockchain in their supply chain to protect their
products, brands, and customers [13]. Thanks to
Blockchain immutability principle, the information can
hardly be tampered with by counterfeiters since
products origins are certified, and in case of any

alteration, the products can be identified and then
isolated without compromising the whole supply chain.
Indeed, the case study analysis performed by Caldarelli
et al. (2020) demonstrated the effectiveness of using
Blockchain to prevent counterfeiters beyond local
authorities’ scope [8].

Moreover, a Blockchain platform is being
developed to monitor the entire supply chain and
optimise carbon emissions by generating automatic
instructions through smart contracts [4]. Reducing
carbon emissions is an important factor in making
businesses environmentally responsible. The carbon tax
consists of charging companies according to their GHG
(greenhouse gas) index of emissions. Each company has
to comply with the set emission threshold. A Blockchain
will monitor and rebalance carbon emissions by
triggering smart contracts and enabling it to check the
carbon emission limit, apply adjustments, and make
environmentally friendly decisions in real-time. It
collects and records carbon emissions data based on
how they are generated, i.e., during transportation,
manufacturing, or storage. In addition, if the company
emits more than expected, it pays a tax, and if it emits
less than expected, it can trade carbon allowances with
other companies. Overall, such a Blockchain initiative
can reduce carbon emissions [4].

Table 2 Macro-level Blockchain benefits

Blockchain benefits Evidence Industry Ref.
End-to-end traceability and Case study/Pilot project NS [22,37]
boosted visibility Simulation Transportation (Port) ’
Recycling promotion Simulation/ Prototype Agri-food [29]
.\ . Case study .
Counterfeiting reduction Simulation/ Prototype Agri-food [8,29]
Carbon emissions monitoring Analytical model/experiment NS [4]
. Case study Transportation (airport)

Waste products reduction Analytical model Fashion [2,42]

. . Case study/ Experiment Agri-food
Eco-friendly production Simulation Electronique [40, 41]
Information efficiency Multi-case studies Food-Transport-Diamonds-Fishing [13,29]
improvement Simulation/ Prototype Agri-food ’

Transportation (shipping) [23,43] [13
Fast access to immutable audit Case study/Proof of concept Food-Agri-Food- Transport- 4 4]’ ’
Diamonds-Fishing

. .. . Analytical model/Simulation NS
Real-time decision-making Analytical model/Experiment Transportation (port) [4,9]

e . Case study/ Experiment Agri-food
Transit time reduction Analytical model/Simulation Transportation (port) [9, 401

NS=Not Specified
Second, the meso-level is summarised in Table 3. weakening dominant players’ positions [23,37].

Through the use of Blockchain, small and medium-size
enterprises (SMEs) gain an advantage in a highly
competitive environment [45]. It was also confirmed in
the studies of Ko et al. (2018) and Philip et al. (2019)
that Blockchain implementation is cost-saving for small
firms and can support global competition and equity by
easing challenges, reducing entry barriers, and

Blockchain implementation allowed more accessible
logistic financing for SME e-commerce retailers using
smart contracts [47]. Combining Blockchain and smart
contracts enables automation and optimisation of
operations, reducing manual verification errors and
improving working conditions [36, 48].
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Table 3 Meso-level Blockchain benefits

Blockchain benefits Evidence Industry Ref.
Facilitate financing e-commerce retail Experimental case study/ Prototype | E-commerce [49]
MarkeF access challenges and barriers Case study Food [36]
reduction
Multi-case study
Competitive advantage achievement Expert opinion Food [36, 45, 46]
Analytical model
Sustam.able suppliers’ selection and Simulation NA [38]
evaluation
Inventory management improvement Case study Transportation (airport) [2]
Manual operations and human error Multi-case studies Healthcare 36, 48]
reduction Simulation/Proof of concept Food ’
.. .. . Case study/Pilot study NA
Expediting administrative procedures Multi-case study/Simulation Food [22,36]
Data quality improvement Analytical model Fashion [42, 50]

Experimental study

E-commerce

In addition, Martinez et al. (2019) presented a pilot
application developed using the company’s internal
resources with basic resources and programming skills.
Blockchain implementation has improved time
processing and workload for order management
processes from days to less than one minute by
simplifying operations [22]. The use of smart contracts
has made it easier to automatically manage the
negotiation processes and exclude shipbrokers in the
case of port logistics as a central intermediary [36].

Blockchain can support decision-making when
evaluating suppliers. A combination of IoT to collect
real-time data, Machine Learning to automate the
supplier evaluation process, and Blockchain technology
to share data securely allow companies to achieve an
efficient supplier capability evaluation system by
ensuring real-time data sharing and a reliable exchange
environment. Indeed, it replaces the traditional, manual
and subjective environment by objectively collecting
and evaluating suppliers’ performance [38].

Third, the micro-level (i.e., end consumers) is
presented in Table 4. Most consumers’ concerns and
uncertainties regarding reconditioned products may be
reduced since they will access product data, such as
origin and process history, ensuring sustainability,
safety, and security [41]. Choi and Luo (2019) research
showed that implementing Blockchain improves
consumers social welfare [42]. By using distributed
applications, consumers build an interactive and
continuous relationship with producers. Several studies
integrate a front-end interface with the consumers in
Blockchain development, such as Wenda for wine
supply chain [37], Bitbarista for coffee supply chain and
autonomous machine experience [31], and Cydon for
data management [23]. Violino et al. (2019) compared
consumer preferences about three olive oil traceability
systems: Near Field Communication (NFC), Radio
Frequency Identification (RFID), and QR code tag-
based Blockchain. The third system gained more
attention from consumers due to the immutable and
traceable information access through Blockchain, the
ease of access to information through QR tag, and the
use of a gamification strategy and a prize-winning
mechanism to build consumers loyalty [28].

Table 4 Micro-level Blockchain benefits

Blockchain benefits Evidence Industry Ref.
i- i Food

Concern reduction Multi case stgdles ) [42,47, 53]

Experimentation Transportation (Port)
) . ) Food - E-commerce
Access to reliable information Case study [21, 26, 42]
Transport (Port)

Case study/Pilot stud - i

Uncertainty reduction . Y ) Y NA Trapsportatlp n [32, 41,47]
Experimentation (automotive)-Agri-Food

Meet consumer satisfaction and Analytical model Fashion [42]

protection

Consumer-production interactive and Case study Transportation (Port) (37]

continuous relationship
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We found that some studies address that consumers
should participate in the expenses resulting from
introducing new traceability mechanisms [43]. Survey
results revealed that 94% of consumers are in favour of
obtaining more information through the implementation
of new technologies and are even willing to pay a higher
price (up to 17%) [28]. Nevertheless, careful
consideration must be given to which information
should be shared with consumers and how to involve
them because overloading them with information may
be negatively perceived and unappreciated [31].

While we may tend to see Blockchain being
promoted, a step back allows us to identify all the other
technologies that support and are combined with
Blockchain to achieve direct and indirect benefits. Thus,
we identify various emerging technologies from 14.0
that have been integrated with Blockchain, including
IoT, such as RFID (Radio Frequency Identification),
and barcode variants (e.g., QR), Big Data, Al and Edge
Computing. We also note that the industries that are
testing and adopting Blockchain are mostly from
food/agri-food and transport sectors.

5. Emerging Research Perspectives

It is inspiring to find so much empirical evidence
and research that highlights the benefits of Blockchain.
However, we are cautious that there is a lack of
consensuses related to sustainability and economic
impact, trust and intermediaries. We interpret these
mixed results in the light of the nascent state of the
technology, and the considerations are taken into
account in considering the different applied research
methodologies, industries, and involved stakeholders.

5.1.The Balance between the Three Pillars
of Sustainability

Despite the importance of achieving a balance
between the three pillars of sustainability, we found few
studies that address them simultaneously [29, 40, 41,
42]. For example, companies should ensure consumers
and partners satisfaction, loyalty, and trust (social
sustainability), create a balance between resources and
services (economic sustainability), and include
considerations such as carbon footprints, food waste,
and biodiversity loss (environmental sustainability). We
identified through the scientific literature that it is
challenging to balance the pillars of sustainability, as the
measurement of social and environmental aspects is
difficult to quantify, and companies can decide on their
own the relative weighting of the three sustainability
parameters [51]. Furthermore, companies must measure
their performance to achieve their desired organisational
goals. Those who fail to integrate them may miss their
supply chains greatest potential [52].

Furthermore, we find that most of the reviewed
papers indicate that Blockchain will have a positive
economic impact [50]. These studies mention that
Blockchain implementation improves logistics and
supply chain operations efficiency as the technology
speeds up data flow transfer between parties. For
example, Kshetri (2018) compared 11 case studies and
concludes that Blockchain positively contributes to the
goals of speed, reliability, risk reduction, flexibility, and
cost after long-term deployment [13]. Moreover,
Blockchain combined with Al can reduce product transit
time and improves inventory management, ultimately
reducing costs [2, 35]. In addition, reducing manual
operations speeds up administrative processes and
reduces processing time and costs [36].

While most studies find that Blockchain reduces
costs and/or create value, others conclude that its
adoption requires consumers to be willing to pay
additional costs associated with the newly provided
information [28]. Moreover, Choi and Luo (2019) argue
that Blockchain adoption may harm the profitability of
supply chains unless supported by the government [42].
Therefore, it is essential to have further study to
investigate financial aspects.

5.2.Trust

Trust is a key factor in supply chain management,
and most identified research shows the benefits of
Blockchain adoption to improve trust. In fact, the
Blockchain, through its distributed and immutable
architecture, allows all parties in a respective supply
chain to access the same information. This potentially
reduces communication and data transfer errors,
information asymmetries, opportunistic behaviour, and
the need for a trusted third party. Thus, with Blockchain,
human trust is substituted by computational and
consensus rules in the network [29, 35, 36, 40].

However, a general agreement is not achieved. The
study conducted by Caldarelli et al. (2020) highlight
Blockchain’s need for a trustworthy environment to
ensure trust among its users, as the data introduced into
the Blockchain may be inaccurate, resulting from
scanning, labelling and data entry errors. Thus, the
credibility of the oracle, the person, object, or channel
that introduces information into the Blockchain is
crucial in non-financial applications. The solutions used
to overcome this trust and data input problem involve
using rigorous physical audits to ensure that the physical
assets match the records on the Blockchain. Also, it
implicates automating the scanning and recording of
products using [oT minimises human intervention and,
therefore, errors. Finally, it includes designating a
trusted third party, such as a certification authority, to
control the information entered on the Blockchain [8].
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In summary, we distinguish two phenomena, the
trust necessary for implementing Blockchain
technology and the trust gained by Blockchain
implementation. Indeed, Blockchain brings trust in a
safe environment, leading us to reflect on the limits of
Blockchain adoption. More empirical or modelling
studies will be valuable to investigate the influence of
Blockchain on trust among organisations.

5.3.The Future of Intermediaries

Although intermediaries can effectively add value
to the supply chain by providing services such as
transportation, trust services and consulting services,
they lead to a higher product cost and market monopoly.
Moreover, intermediaries often cause delays and
information biases, leading to undesirable consequences
that propagate along the supply chain [8, 36]. By
disintermediation, we mean a move towards shorter and
less complex supply chains on which intermediaries
such as retailers, resellers, and brokers are bypassed or
eliminated [53]. Blockchain has strong disruptive
potential, and many contributions address its potential
to reduce intermediaries [29, 30, 36].

However, the Blockchain applications suggest that
there are different effects on the structure and functions
of intermediaries. We identify three cases that may
arise. First, intermediaries will struggle to survive in the

new environment, resulting in disintermediation.
Second, traditional intermediaries may change their role
and expertise, leading to reintermediation. Finally, new
intermediaries may emerge, which is known as cyber-
mediation [54]. For example, Caldarelli et al. (2020)
discuss the need to use an intermediary to ensure the
authenticity of the initial data before it is inserted into
the Blockchain; thus, reintermediation appears [8].
Another example is the Blockchain application called
OpenBazaar, a decentralised marketplace [55]. Thus,
this new application of Blockchain does not enable
disintermediation but rather cyber-mediation.

The main conclusion we can draw from the current
state of contributions is that adopting Blockchain
technology does not have a uniform effect on all
intermediaries. We may witness partial or total
disintermediation, reintermediation or cyber-mediation
depending on the new supply chain dynamics
influenced by Blockchain adoption. Therefore, future
research is needed to analyse the roles and tasks of
intermediaries. Indeed, it is worth knowing the basis on
which organisations will choose to develop a
Blockchain solution with their own resources, internally
as in the case studies by Martinez et al. (2019) [22] or to
use commercialised solutions and thus introduce new
intermediaries [8, 37]. In the end, we present these
insights through some research questions in Table 5.

Table S research insights

1. How can the introduction of Blockchain promote, support and drive the Triple Bottom

Line principle?

2. How can the benefits of technologies such as Blockchain be measured from the Triple

3. Under which business environment and conditions will companies expect economic

4. What factors lead intermediaries to transform their services or lose their position to new

Blockchain and : .
sustainability Bottom Line perspective?
benefits from Blockchain implementation?
Blockchain and  intermediaries in Blockchain-based supply chains?
intermediaries

5. How will intermediaries transform their services in Blockchain-based supply chains?

6. Which drivers support disintermediation in Blockchain-based supply chains?

7. How will organisational trust be advanced in a Blockchain-based supply chain?

Blockchain and
trust

6. Conclusion and Study Limitations

The potential of Blockchain, one of the Fourth
Industrial Revolution technologies’, may provide good
opportunities to attain superior performance. The
reviewed papers included case studies, expert opinion,
analytical models and simulations. They allowed us to
extend our understanding and confirm Blockchain’s

8. How will companies’ reputations support service transformation and user confidence in
the Blockchain-based supply chain?

opportunities to support supply chain managers facing a
range of challenges to increase sustainability goals from
macro, meso and micro levels.

We acknowledge that our work has some

limitations; even using five databases in English, some
relevant papers may be omitted. Also, we have chosen
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to analyse only peer-reviewed journal articles, but we
recognise that conference publications are also relevant.

Therefore, through this report, we have identified
findings that could help both academics and
professionals. Since Blockchain is mainly supported by
other technologies, such as Big Data, Al, and IoT to
collect and process data in real-time, it would be
interesting for future works to distinguish between the
direct and indirect benefits. We also identified that few
papers considered the three sustainability pillars
simultaneously. Moreover, papers are not converging to
the same conclusion regarding disintermediation and
economic gains, which suggests that the research field
is in its infancy. Further, a real-world investigation is
needed to clarify Blockchain’s influence on visibility in
supply chains in terms of creating new collaboration,
influencing intermediaries’ roles, increasing economic
benefits, and improving sustainable performance.
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