
Citation: AL-Ashmori, A.; Basri, S.B.;

Dominic, P.D.D.; Capretz, L.F.;

Muneer, A.; Balogun, A.O.; Gilal,

A.R.; Ali, R.F. Classifications of

Sustainable Factors in Blockchain

Adoption: A Literature Review and

Bibliometric Analysis. Sustainability

2022, 14, 5176. https://doi.org/

10.3390/su14095176

Academic Editor: Cheolho Yoon

Received: 12 March 2022

Accepted: 23 April 2022

Published: 25 April 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Review

Classifications of Sustainable Factors in Blockchain Adoption:
A Literature Review and Bibliometric Analysis
Ammar AL-Ashmori 1,* , Shuib Bin Basri 1, P. D. D. Dominic 1 , Luiz Fernando Capretz 2 , Amgad Muneer 1,3 ,
Abdullateef Oluwagbemiga Balogun 1,4 , Abdul Rehman Gilal 1 and Rao Faizan Ali 5

1 Department of Computer and Information Sciences, University Technology PETRONAS,
Seri Iskandar 32610, Malaysia; shuib_basri@utp.edu.my (S.B.B.); dhanapal_d@utp.edu.my (P.D.D.D.);
muneeramgad@gmail.com (A.M.); abdullateef_16005851@utp.edu.my (A.O.B.);
rehman.gilal@utp.edu.my (A.R.G.)

2 Department of Electrical and Computer Engineering, Western University, London, ON N6A 5B9, Canada;
lcapretz@uwo.ca

3 Centre for Research in Data Science (CERDAS), University Technology PETRONAS,
Seri Iskandar 32610, Malaysia

4 Department of Computer Science, University of Ilorin, Ilorin 1515, Nigeria; balogun.ao1@unilorin.edu.ng
5 Department of Software Engineering, University of Management and Technology, Lahore 54000, Pakistan;

faizan.ali@umt.edu.pk
* Correspondence: ammar_18003398@utp.edu.my

Abstract: Blockchain is a cutting-edge technology that is transforming and reshaping many industries.
Hence, the adoption of Blockchain is becoming an increasingly significant topic. The number of
publications discussing the potential of Blockchain adoption has been expanding significantly. In
addition, not enough attention has been given to Blockchain adoption in the software development
industry. As a result, a systematic overview to investigate the research trends in this area is needed.
This study uses a Scientometric analysis and critical review to examine the evolution of Blockchain
adoption research on the Web of Science Principal Collection. In addition, a systematic literature
review (SLR) was conducted to identify gaps in Blockchain adoption research and the top reasons for
adopting Blockchain with the intention of proposing a sustainable adoption framework. This study
extends the body of knowledge by discussing the most influential countries, authors, organizations,
publication themes, and most cited publications on Blockchain adoption research. Additionally,
this study identifies the 30 relevant studies from the Web of Science and Scopus, including their
industries, countries, methods, and respondent sample size, and the top 18 adoption factors among
them. Consequently, this study proposes a suitable Blockchain adoption framework based on these
top 18 factors. Finally, this study’s aim and unique contribution is to serve as an initial launching
point for upcoming Blockchain adoption in software development industry research.

Keywords: blockchain adoption; diffusion of innovation; technology readiness index; task technology fit;
technology acceptance model; Technology–Organization–Environment; VOSviewer

1. Introduction

About a decade ago, Satoshi Nakamoto, the anonymous figure behind Bitcoin, de-
tailed how Blockchain, a distributed peer-to-peer (P2P) system linked to structure, may
be utilized to resolve the challenge of preserving transaction order and avoiding double-
spending [1]. Bitcoin organizes transactions into a constrained-size structure called blocks
that all have the same timestamp. The network’s nodes (miners) are responsible for joining
the blocks chronologically, with each block providing the previous block’s hash to construct
a Blockchain [2]. As a result, the Blockchain structure can store a solid and auditable record
of all transactions.

Blockchains wreaked havoc on traditional corporate processes by allowing apps and
transactions that previously required centralized structures or trusted third parties to
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authenticate them, to run in a distributed way and with the similar level of confidence.
Transparency, resilience, auditability, and security are all intrinsic qualities of Blockchain
architecture and design [3]. A Blockchain may be thought of as a decentralized database that
is organized in the form of an ordered list of blocks, with committed blocks being immutable.
This is beneficial in the banking sector as banks can work together on a single Blockchain
and perform their customers’ transactions. Beyond providing transparency, Blockchain
enables transaction audits. Firms involve themselves in Blockchain because it enables them
to decentralize architecture and decrease transaction fees by creating transactions that are
inherently secure, transparent, and, in some conditions, faster. Therefore, Blockchains are
not a fad.

The sheer number of cryptocurrencies (over 1900 and continually increasing) available
demonstrates Blockchain’s relevance [4]. Such a rate of growth might quickly generate
interoperability issues owing to the diversity of bitcoin applications [5]. Additionally, the
environment is quickly shifting as Blockchain technology is utilized in areas other than
cryptocurrencies, and smart contracts (SCs) are playing a critical role. SCs, defined as
“a computerized transaction protocol that carries out the conditions of a contract” [6],
enable us to transform contractual provisions into embeddable code [6], therefore reducing
external participation and risk. Thus, an SC is an agreement between two parties in which,
notwithstanding their lack of trust for one another, the provisions of the agreement are
automatically implemented. Thus, SCs are scripts that run decentralized and are kept on
the Blockchain [3] without depending on a trustworthy authority. Specifically, Blockchain-
oriented software allows SCs to allow more complicated processes and interactions, hence
establishing a new paradigm with almost infinite application possibilities.

As a result, Blockchain has been gaining traction [7]. Almost 1000 (33%) of C-suite execu-
tives indicate that they are contemplating or have already participated actively in Blockchain
technology [8]. Scholars and developers are familiar with the potential of Blockchain and are
investigating a variety of applications across a broad range of industries [9].

Some of the most well-known theories have been developed in recent years to examine
user behavior toward particular technologies—like Blockchain—and the primary variables
that drive its deployment. The technology acceptance model (TAM), the task–technology
fit (TTF) theory, the diffusion of innovation (DOI) theory, the theory of planned behavior
(TPB), and the unified theory of acceptance and use of technology (UTAUT) are a few of the
key modular approaches used in analyses from the field of social psychology [10]. These
theories each have their own set of pros and cons, and they differ significantly in terms of
benefits, predictive capacity, and critical limits. Adopting a single model may not allow
an investor to reap the benefits of other models. Consequently, a multi-model integration
technique is critical for establishing a solid theoretical foundation, obtaining repeating
predictive power, and ensuring robustness when examining the possible approval or refusal
of technology.

The majority of scientific investigation begins with a study of the literature. A sys-
tematic review of the literature is a technique for discovering, analyzing, and interpreting
all available investigations on a certain research issue or subject area that first originated
in the medical field [11]. Systematic reviews of the literature seek to provide an objective
appraisal of a study issue through the use of a dependable, rigorous, and auditable ap-
proach [11]. Additionally, when correctly conducted, a systematic literature review offers
a reproducible study approach that offers adequate detail to make replication by other
scholars possible. Additionally, careful documentation of the procedures used throughout
a systematic literature review enables an in-depth assessment of the work undertaken [12].
Generally, research works contributing to a systematic review are called primary studies,
and a systematic evaluation of the literature is referred to as a secondary study.

Through Bibliometric analysis, the effects of SLR may be understood and illustrated.
Bibliometric analysis is a revolutionary type of analysis that blends mathematical, graph-
ical, and other ideas and approaches. It may shed light on a discipline’s fundamental
structure, developmental history, hotspots, and integral knowledge architecture through
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the use of citation analyses, co-occurrence analysis, and other Bibliometric techniques [12].
VOSviewer is free computer software for creating and examining bibliographic maps [13].

Despite the success of introducing and implementing Blockchain in a few countries and
industries, Blockchain is still in its early stages and has not gained traction in Malaysia [14].
This is because Malaysians still lack understanding and knowledge of Blockchain technol-
ogy, and the nation does not yet have any legislation governing it. However, as the world
continues to pursue numerous technical advancements, Blockchain is gradually capturing
the interest of Malaysians. Despite the absence of local legislation governing Blockchain
applications, the government has demonstrated its willingness to consider implementing
the technology in the country’s three major businesses: renewable energy, palm oil, and
Islamic banking [14].

Despite Blockchain technology having been applied in certain industries domestically,
the literature on this topic shows there is not enough attention being paid to adopting
Blockchain in the software development industry or the behavioral intention to adopt
Blockchain among the companies in this field.

Therefore, this paper introduces a new contribution to the body of knowledge in relation
to Blockchain adoption. It identifies and classifies 18 factors for successful and sustainable
Blockchain adoption. Innovative technology adoption is a fact of life for e-business companies
because of its influence on sustainable enterprise development. Innovation at companies
is hugely technology-driven in contemporary business models and relies on information
systems [15,16]. Big companies usually recognize the need to adopt innovative technology
to enhance their financial sustainability, while small and medium-sized enterprises (SME)
understand the need to adopt them specifically to assist them in pursuing their sustainability
targets [17]. Additionally, adopting sustainable technologies has become a trend, as reported
by a few media outlets, because of the COVID-19 pandemic in early 2020 [18], such as
Blockchain technology. Factors shaping technology adoption sustainability have to be explored
to advise corporations and government assessments on suitable strategies for guaranteeing
financial and environmental sustainability [19,20].

These classified factors contribute to this technology’s adoption sustainably, and this
study will provide scholars and participants in the field with a comprehensive literature
review. First, it summarizes the major technology adoption models and theories which
have been used. It then presents scientific studies related to Blockchain adoption indexed
by the Web of Science to reveal the following hidden patterns:

• The number of publications per year on Blockchain adoption.
• The publication map theme of Blockchain adoption.
• Countries most frequently associated with Blockchain adoption.
• Organizations most frequently associated with Blockchain adoption.
• Individual authors most frequently associated with Blockchain adoption.
• Articles most frequently cited in Blockchain adoption publications.

Secondly, this study summarizes related Blockchain-adoption studies with regard
to countries, industries, theories, methods, a respondent sample size, which refers to the
number of participants included in the study, and the number of factors included in each
study. Further, it identifies the top 18 most used adoption factors that appeared at least in
five studies.

Lastly, it establishes a systematic way to construct a sustainable framework based on
the 18 most commonly used adoption factors and proposes it here to organize the factors
that affect behavioral intention around adopting Blockchain technology for the software
industry in Malaysia.

This paper is structured as follows. In the Section 2, the background of the related
topics is provided. The materials and methods are explained in the Section 3. The results
are presented in the Section 4 and discussed in the Section 5. The proposed conceptual
framework is explained in Section 6, and the conclusion is presented in Section 7.
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2. Background
2.1. Blockchain Technology

Nakamoto [1] first presented the idea of Bitcoin, a decentralized currency backed by
a distributed payment mechanism. Decentralization is a term that refers to a system of
operation that enables P2P exchanges or transactions without the intervention of a central
authority. This disruptive invention removes the need for dependence on third parties.
The Bitcoin cryptocurrency is based on Blockchain technology, which is a continuously
expanding list of blocks, each of which maintains scrambled transactional data and may
have further decentralization potential [21]. In this type of collaborative network, each
functioning node maintains a duplicate record of transactional data, referred to as a “ledger”.
Since DLT is intrinsically shared across participating nodes, it enables the creation of a
trustless operating environment devoid of conventional trusted institutions like banks and
clearinghouses. P2P exchanges enable the development of confidence with participating
nodes as the nodes maintain the shared ledger. To validate new data in a Blockchain
ledger, computer nodes adhere to an encrypted protocol. This type of distributed system
reaps the advantages of decentralized governance, potentially resolving the problem of
data exposure and accountability [22]. This intrinsic characteristic supports counterparty
interactions in the context of commercial activities [23]. Critical data may be preserved
without verifying the consistency of individual datapoints, and each node has a copy of the
transactional data, boosting the openness and visibility of business activity.

2.1.1. Characteristics of Blockchain

Effectively, Blockchains are a decentralized storage network that is completely un-
related to the data included within each block and that exhibits crucial qualities such as
decentralization, anonymity, immutability, and transparency [24].

Decentralization refers to the fact that Blockchain technology lacks a central authority
to administer the network among contributors [25]. A Blockchain network is composed of
a distributed computer network and a decentralized P2P network [26]. The participant in
the decentralization network interacts with the system and verifies the transactions without
the need for a third party. These features ensure a reduced risk of failure and improve
service trust with guaranteed availability [27].

Immutability, meaning something that cannot be altered or changed, is a distinguishing
characteristic of Blockchain. Once a block in the ledger contains a record of transactions,
it cannot be edited or amended. Since each block contains a cryptographic hash of the
original data, each hash is unique, every block includes the previous block’s hash, and
transactions are stored on separate nodes throughout the dispersed network, therefore
eliminating any need to modify the block content [28]. One of the disadvantages of the
immutability feature is that it is also impossible to modify data that might be erroneous
before entering the Blockchain [29]. However, it facilitates the tracking of data sequences.

Anonymity a key characteristic of public Blockchain, which permits users to interact
with each other in a public Blockchain network. Each user has a private key and a public key,
which allows users in the network to interact but does not disclose anyone’s identity. The
user is only recognized by the public key [27]. No single institution or authority is required
to administer and maintain classified information. Consequently, real-world identity cannot
be determined based on transaction information, which significantly supports and protects
privacy. On the other hand, in circumstances like private and permissioned Blockchains,
where systems are administered and governed by known organizations, identification is
typically necessary [30].

Blockchain facilitates read-only access to transactions and inspected contents of smart
contracts for anyone in the Blockchain network. This supports efficient and accurate record-
keeping, but may interfere with privacy to some extent [31]. Blockchain technology has
the potential to provide transparency not just in financial transactions but also in corporate
operations [28].
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2.1.2. Blockchain Types

Blockchains are classified into three forms based on how the network operates and
who may join: public Blockchain, private Blockchain, and consortium Blockchain.

Public Blockchains: A public Blockchain can also be called permissionless [32]. It is a
Blockchain in which participation in a public network is entirely free and open without any
approval. Anyone with a computer with specialized software of a particular Blockchain
can act as user, developer, miner, or community member [24]. Public Blockchains are
constructed to be completely decentralized, and all their transactions are completely trans-
parent. Bitcoin is the first example of a public Blockchain. Generally, public Blockchains are
mainly used for cryptocurrencies [33].

Private Blockchains: Also referred to as permission Blockchains (e.g., Hyperledger),
these allow for selecting which nodes should be operated and viewing transactions on the
ledger, as well as who may transact with it since the privacy is improved [34]. This means
that participants require permission to join these networks. In contrast to public networks,
private Blockchains are managed by a centralized entity. Blockchain communities consider
private Blockchains to be distributed databases with a full history that cannot be deleted
or changed. Private Blockchains are mainly used in private enterprises with sensitive
information that users do not want to be known to the public [30].

Consortium Blockchains: Consortium Blockchains are hybrids of private and public
Blockchains. They enable only a select group of nodes to participate in the consensus
process. They are partially centralized and open for limited public use and can be used
in scenarios where there are various organizations involved in business activities (e.g.,
insurance companies, financial institutions, governmental institutions) [24].

2.1.3. Blockchain Generations

According to the literature, there are four generations of Blockchain [32]:
The first generation (Blockchain 1.0): The cryptocurrency, Bitcoin, represents the first

generation of Blockchain technology, which is also called Blockchain 1.0. Other examples
of this generation are Dash, Monero, and Litecoin.

The second-generation (Blockchain 2.0): The second-generation appeared with the start of
the Ethereum network, where smart contracts were introduced. Smart contracts are software
programs that contain the rules governing the management and control of smart properties.
Ethereum Classic, Ethereum, QTUM, and NEO are all examples of Blockchain 2.0.

The third generation (Blockchain 3.0): With the rapid advancement of Blockchain
technology, Blockchain has become more widespread, as in this generation, and it has
exceeded the application of Blockchain in the financial field to various fields and industries
such as contract management, Internet of Things (IoT), supply chain management, identity
management, healthcare, and insurance. Currently, Blockchain technology is considered a
general-purpose technology.

The fourth-generation (Blockchain 4.0): This generation is still in development. In
Blockchain 4.0, artificial intelligence (AI) will be an essential part of the platform, reduc-
ing the need for human management since the work and decision making will depend
on systems.

2.2. Technology Adoption Theories

According to [35], the rate at which payment systems evolve is primarily determined
by the conflict between rapid technology development and natural impediments to the
new product or service uptake. Numerous hypotheses have been advanced to account for
customers’ adoption of innovative technologies and their desire to utilize them.

2.2.1. Diffusion of Innovation (DOI)

The DOI theory is used to establish a framework for research on innovation acceptance
and adoption, as advocated by [36]. Rogers integrated findings from over 508 diffusion
studies and developed the “diffusion of innovation” hypothesis to explain how individuals
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and organizations embrace innovative technologies. The idea elucidates “the method
by which an invention is communicated among the members of a social organization
over time through certain channels” [36]. Essentially, diffusion is the process through
which individuals in a social system disseminate inventions over time via certain channels.
According to DOI theory, innovation and adoption happen over a series of phases, including
comprehension, persuasion, decision, implementation, and confirmation, which results
in the development of [36] S-shaped adoption curves for innovators, early adopters, early
majority, late majority, and laggards, as illustrated in Figure 1.
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2.2.2. Technology Readiness and Acceptance Model (TRAM)

TRAM was introduced by [30] following a study of TAM and the architecture of
technology readiness. The original research concentrated on customer intentions to engage
in internet activity. TRAM associates TRI’s four dimensions with TAM’s two dimensions,
namely, perceived utility and perceived ease of use, as mediators of intention to use.
According to their investigation, a user’s intention to use is impacted by his or her feelings
and past experiences [31]. Nevertheless, no attempt has been made to utilize TRAM to
research the adoption of data-sharing systems, although these systems are extensively used
by individuals, businesses, and governments.

2.2.3. Technology Readiness Index (TRI)

The TRI dimension was developed to measure a firm’s readiness to accept innovative
technologies. The optimism factor is a good measure of the sense of certainty and optimism
in a company. The higher the optimism, the more the company believes in utilizing
technology to simplify its jobs. Users with an optimistic outlook are more likely to sense
that innovative technology is both straightforward and beneficial. Following that, it will
send them to the next stage to enhance job performance and quality, according to [37].
Technological readiness refers to “customers’ enthusiasm to implement technologies to
improve their effectiveness in life and work.”

2.2.4. Theory of Planned Behavior (TPB)

TPB was established by [38], and it focuses on a single element that influences a
person’s behavioral intention and attitudes to that behavior, as seen in Figure 2. The first
two components are identical to those discovered in the Theory of Reasonable Action [39].
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The TPB is broken down into three major components that influence behavioral
intention and actual behavior adoption: attitude, subjective norms, and perceived behavior
control. The authors of [40] evaluated online banking adoption using both the TPB and the
Decomposed TPB.

2.2.5. Task Technology Fit Model (TTF)

TTF, as defined by [41], places a premium on individual effect. The individual impact
is measured in terms of increased efficiency, effectiveness, and/or quality. According
to [41], a strong suit among tasks and technology increases the chance of usage and
performance impact because the technology more closely matches users’ work demands
and desires. As seen in Figure 3, this paradigm is well suited for examining the real usage
of technology, particularly for testing innovative technology in order to obtain feedback.
The TTF is valuable for evaluating technological apps that have already been released in
the marketplace, such as on Google Play.
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2.2.6. Technology Acceptance Model (TAM)

TAM was developed from TRA theory; however, the subjective norm in TRA theory
had not been used in TAM. TAM is considered the first model to use psychological factors
that affect the acceptance of new technology [42,43]. Two factors are added to attitude (A),
namely, perceived usefulness (PU) and perceived ease of use (PEOU). TAM assumes that
perceived ease of use (PEOU) impact affects the perceived usefulness (PU) directly, and that
the perceived usefulness (PU) and perceived ease of use (PEOU) impact attitude directly
and behavior intention (BI) indirectly. Additionally, TAM takes into consideration external
variables like system attributes, training, etc., as shown in Figure 4. The technology acceptance
model is the most common model and is utilized in technology adoption studies [44].
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2.2.7. Unified Theory of Acceptance and Use of Technology (UTAUT)

Ref. [45] analyzed prior models/theories and developed the UTAUT depicted in Figure 5.
The UTAUT identifies four determinants of users’ behavioral intention: performance ex-
pectations, effort expectations, social influence, and enabling factors. The UTAUT model’s
performance expectancy is composed of five associated elements: perceived usefulness, intrin-
sic motivation, job-fit, relative advantage, and result expectancies, whereas effort expectancy
contains the concepts of perceived ease of use and complexity. In terms of the social environ-
ment, ref. [45] discovered that social influence was negligible in voluntary settings.
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2.2.8. Technology–Organization–Environment (TOE)

By taking into consideration technological, organizational, and environmental circum-
stances, the TOE framework can provide a unique viewpoint on IT adoption [46]. The
investigation of contingent factors affecting company choices is one of the most exhaustive
methods for understanding creativity [47]. To justify outcomes in organizations, such
concerns may be classified as infrastructure, TOE, and organizational effects [48]. The TOE
approach may be used to conduct a systematic examination of an organization’s innovation
effect. According to the study in [49], TOE enables the distinction of intrinsic creative
features, organizational capabilities, and motivations, as well as broader environmental
factors of innovation.

3. Materials and Methods

The study conducted a review of the available literature using the PRISMA stan-
dards [50]. Without considering meta-analysis methodologies, PRISMA principles were
followed. We employed a systematic protocol to generate a collection of studies with di-
verse steps of literature review. Several studies, such as [51], have marked the strengths of
employing a systematic protocol, including increased rigor, traceability of results, reduced
human bias, etc. The protocol that we employed consists of two phases: (a) generating
search queries, and (b) the collection of studies by annotating queries generated in step
A. The generation of such queries and their variants may be affected by human bias. To
avoid this bias, we formulated a team of different researchers. The team is composed of two
researchers and a three-member advisory board. The two researchers (R1, R2) were respon-
sible for executing all activities in both phases, whereas the advisory board was responsible
for monitoring and reviewing tasks to ensure the quality of the work. The advisory board
members are experts in Blockchain adoption, research methods, and IT sustainability.

3.1. Generating Search Queries

The search scope was defined and restricted to Blockchain adoption and related the-
ories, such as TAM, UTAUT, DOI, TR, TBP, and TOE, in addition to factor types like
TECHNOLOGICAL FACTORS, ORGANISATIONAL FACTORS (or ORGANIZATIONAL),
and ENVIRONMENTAL FACTORS. This study focused on the following data about
Blockchain adoption:

• The number of publications per year on Blockchain adoption.
• The publication map theme of Blockchain adoption.
• Countries most frequently associated with Blockchain adoption.
• Organizations most frequently associated with Blockchain adoption.
• Individual authors most frequently associated with Blockchain adoption.
• Articles most frequently cited in Blockchain adoption publications.
• Summaries of related Blockchain adoption studies with relation to countries, industries,

theories, methods, respondent sample sizes, and the number of factors included in
each study.

• Identification of the top 18 most used adoption factors that appeared at least on 5 studies.

Queries and keywords were developed according to research objectives to search
chosen databases. A “?” was used to represent any character as ORGANI?ATIONAL
because some studies spelled it as ORGANIZATIONAL and others as ORGANISATIONAL,
as shown in Table 1:



Sustainability 2022, 14, 5176 10 of 30

Table 1. The most cited publications of Blockchain adoption in the literature.

Keyword Query String

Blockchain adoption “BLOCKCHAIN ADOPTION”

TAM (“BLOCKCHAIN ADOPTION” OR (TAM))

UTAUT (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT))

DOI (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI))

TR (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR))

TBP (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR OR TBP))

TOE (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR OR TBP OR TOE))

TECHNOLOGICAL FACTORS (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR OR TBP OR TOE OR
“TECHNOLOGICAL FACTORS”))

ORGANIZATIONAL FACTORS (“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR OR TBP OR TOE OR
“TECHNOLOGICAL FACTORS” OR “ORGANI?ATIONAL FACTORS”))

ENVIRONMENTAL FACTORS
(“BLOCKCHAIN ADOPTION” OR (TAM OR UTAUT OR DOI OR TR OR TBP OR TOE OR

“TECHNOLOGICAL FACTORS” OR “ORGANI?ATIONAL FACTORS” OR
“ENVIRONMENTAL FACTORS”))

Blockchain
(“BLOCKCHAIN ADOPTION” OR (BLOCKCHAIN AND (TAM OR UTAUT OR DOI OR

TR OR TBP OR TOE OR “TECHNOLOGICAL FACTORS” OR “ORGANI?ATIONAL
FACTORS” OR “ENVIRONMENTAL FACTORS”))).

The types of study were all journal articles in English, indexed in the Web of Science
and Scopus databases, that focus on Blockchain technology adoption and on providing
methodological evidence, and which propose an adoption model with adoption factors.
These papers were collected and considered based on a full-text reading approach. The
time period considered was between 2015 and 2021. All the considered journal articles in
this manuscript are indexed in the Web of Science and Scopus databases, and they are all
peer-reviewed papers. The Bibliometric analysis was applied separately on 107 Web of
Science articles because VOSviewer can only visualize the data from one database.

3.2. Literature Resources

Scopus and Web of Science databases were used to obtain the gathered material in
this manuscript as most of the bibliographic papers in the literature did. Therefore, Web of
Science and Scopus databases are reliable and well known [52]. Web of Science and Scopus
are the two bibliographic databases generally accepted as the most comprehensive data
sources for various purposes [53]. Web of Science was the first broad-scope international
bibliographic DB. Therefore, over time, it became the most significant bibliographic data
source traditionally used for journal selection, research evaluation, Bibliometric analyses,
and other tasks [54]. Web of Science was the only source of bibliographic data for more
than 40 years until 2004, when Elsevier launched Scopus [55]. Over the years, Scopus has
earned its equal place as a comprehensive bibliographic data source, and it has proven
itself to be reliable [56].

3.3. Collection of Studies

The scoping approach was used to distinguish the most pertinent publications on
Blockchain adoption. The scoping approach procedures were as follows:

• Identification 1: It was applied to Web of Science and returned 107 articles on 4 July 2021.
• Scientometric analysis: The Bibliometric analysis was then applied only to 107 Web of

Science articles. Following the collection of the literature sample, a scientometric anal-
ysis was undertaken. Due to significant technological advancements, the scientometric
analysis may now be conducted utilizing various existing applications. VOSviewer
was used to create scientific mappings in this study because it possesses exceptional
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content mining skills and is well suited to deal with massive networks [57]. This study
first analyzed the publication of Blockchain adoption based on 107 Web of Science
articles to find the following information about Blockchain adoption publication using
VOSviewer as VOSviewer can only work with one database:

1. The number of publications per year on Blockchain adoption is based on the Web
of Science database.

2. The publication map theme of Blockchain adoption is based on the Web of
Science database.

3. Countries most frequently associated with Blockchain adoption are based on the
Web of Science database.

4. Organizations most frequently associated with Blockchain adoption are based on
the Web of Science database.

5. Individual authors most frequently associated with Blockchain adoption are
based on the Web of Science database.

6. Articles most frequently cited in Blockchain adoption publications are based on
the Web of Science database.

• Identification 2: The research string was applied to Scopus and returned 120 articles.
Articles from Scopus were added to enhance this study to find the following information:

1. Summaries of related Blockchain adoption studies related to countries, industries,
theories, methods, respondent sample sizes, and the number of factors included
in each study based on Web of Science and Scopus databases.

2. Identification of the top 18 most used adoption factors that appeared in at least
5 studies based on Web of Science database and Scopus database.

• Screening: Then, Scopus and Web of Science documents were combined into an Excel
sheet. Ninety-two articles were excluded because they were duplicates, and seven
articles were excluded because they could not be downloaded.

• Eligibility: Ninety-eight articles were excluded because they were not related to this
study topic.

• Included: As a result, 30 articles were chosen at this stage. Full-text reading was
conducted on the chosen 30 articles. Data relating to Blockchain adoption, such as
the adoption model, the industry, the country, the method, and the sample size, were
summarized. Additionally, the top 18 Blockchain adoption factors were summarized
as they appeared in at least 5 articles.

3.4. Studies Selection (Eligibility and Inclusion)

A total of 128 articles reached this stage. Full-text reading was performed in consider-
ation of applying filtration with the following inclusion criteria:

• Was the study in English?
• Was the study published between 2015 and 2021?
• Was the study discussing Blockchain Technology adoption?
• Did the study include methodological evidence?
• Did the study propose an adoption model with adoption factors?

A total of 30 articles were shortlisted. The data relating to Blockchain adoption, such
as the adoption model, the industry, the country, the method, and the sample size, were
summarized. Additionally, the top 18 Blockchain adoption factors were summarized as
they appeared in at least 8 articles. Finally, the top 18 Blockchain adoption factors were
studied carefully in relation to their constructing a new, sustainable Blockchain adoption
framework. Figure 6 illustrates the framework implementation of the current review to
propose the new sustainable framework.
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4. Results

This section analyzes the scientific publications per year, map of themes, countries most
frequently in affiliation, organizations most frequently in affiliation, individual authors,
and citations active in the Blockchain adoption area.

Additionally, it provides a summary of countries and industries where Blockchain
has been adopted, a summary of theories, methods, sample sizes, and factor numbers for
Blockchain adoption, as well as a summary of top Blockchain adoption factors.

Finally, it proposes a sustainable Blockchain adoption framework based on this
study’s findings.

4.1. The Number of Publications per Year on Blockchain Adoption

There was only one paper published in 2015 and 2016, and this increased to three in
2017. The first drastic increase was in 2019, with 29 articles published, and the second drastic
increase was in 2020, with 77. Therefore, Blockchain adoption is a new topic, and it is getting
more attention. Moreover, this interest is expected to continue to increase during this decade.
Figure 7 shows the number of publications on Blockchain adoption from 2015 to 2020.
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4.2. Map of Publication Themes of Blockchain adoption

VOSviewer was used to build a keywords map of Blockchain adoption publication
themes. Out of the 583 keywords, only 43 keywords met the threshold, which is 5 occur-
rences at minimum. Figure 8 illustrates that five clusters of Blockchain publication themes
were found based on all keywords related to Blockchain publication.Sustainability 2022, 14, x FOR PEER REVIEW 14 of 31 
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User acceptance is represented by a red cluster. This main cluster includes some other
important keywords, such as TAM, information-technology, UTAUT, PLS-SEM, unified
theory, and determinants.

Additionally, Blockchain is represented by a green cluster. This cluster includes dis-
tributed ledger, innovations, logistics, supply chain management, traceability, transparency,
and trust. A blue cluster represents Bitcoin. Keywords such as business, cryptocurrency,
management, and performance are included in this cluster. A yellow cluster represents
security. This cluster includes future systems, internet, and Blockchain adoption. A purple
cluster represents the smart contract cluster.

4.3. Countries Most Frequently Affiliated with Blockchain Adoption

Figure 9 shows the top 10 countries that contributed the most to Blockchain adoption
publications based on total studies from each country. VOSviewer was used to recognize a
research work’s source country. The first country with Blockchain adoption publications
was the USA, with 25 articles over the last decade, followed by China with 19. England is
third on the list with 11 articles. India is in fourth place with 10 articles, while Australia is
fifth with nine. Malaysia is in ninth place with six articles. It is evident then that, even if it is
still a new topic, Blockchain adoption is receiving attention from all the world’s continents
except Africa.
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4.4. Organizations Most Frequently Affiliated with Blockchain Adoption

In the last decade, 249 organizations have contributed to Blockchain adoption pub-
lications. The top 10 organizations are from different countries: five organizations are
from United States of America, two from Brazil, one from Ireland, one from Australia, and
one from China, as shown in Figure 10. “STATE UNIVERSITY SYSTEM OF FLORIDA”
and “UNIVERSITY OF NORTH CAROLINA” are the top two contributors with five arti-
cles, followed by “UNIVERSIDADE PAULISTA” with four papers. “UNIVERSIDADE DE
SAO PAULO”, “UNIVERSITY OF ARKANSAS FAYETTEVILLE”, and “UNIVERSITY OF
ARKANSAS SYSTEM” share fourth place with three, followed by “COMMONWEALTH
SCIENTIFIC INDUSTRIAL RESEARCH ORGANISATION CSIRO”, “EAST CAROLINA
UNIVERSITY”, “GALWAY MAYO INSTITUTE OF TECHNOLOGY”, and “GUANGDONG
UNIVERSITY OF TECHNOLOGY” with only two.
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4.5. The Most Individual Authors of Blockchain Adoption Publication

QUEIROZ MM published five papers on Blockchain, which represents 4.2% of the
119 publications on Blockchain adoption, followed by WAMBA SF with four publications.
The rest of the top 10 is shared between eight people: ACTON T, BICK M, CLOHESSY T,
KOENS T, KUMAR A, LI Z, OOI KB, and POLL E with two publications only. Figure 11
illustrates the top 10 authors who contributed the most to SPI publications.



Sustainability 2022, 14, 5176 16 of 30Sustainability 2022, 14, x FOR PEER REVIEW 17 of 31 
 

 
Figure 11. The most individual authors of Blockchain adoption publication. 

4.6. The Most Cited Articles on Blockchain Adoption 
A paper published in 2018, entitled “The Supply Chain Has No Clothes: Technology 

Adoption of Blockchain for Supply Chain Transparency” [58], is the topmost cited article 
with 180 citations, followed by “Blockchain adoption challenges in the supply chain: An 
empirical investigation of the main drivers in India and the USA” [59] with 177 citations. 
Table 2 shows the most highly cited Blockchain adoption publications in the past. 

Table 2. The most cited publications on Blockchain adoption in the literature. 

Study Total Citations 
“The Supply Chain Has No Clothes: Technology Adoption of Blockchain for Supply Chain Transpar-

ency” [58] 180 

“Blockchain adoption challenges in the supply chain: An empirical investigation of the main drivers 
in India and the USA” [59] 177 

“Understanding Blockchain technology for future supply chains: a systematic literature review and 
research agenda” [60] 166 

“The technology and economic determinants of cryptocurrency exchange rates: The case of Bitcoin” 
[61] 139 

“Understanding the Blockchain technology adoption in supply chains-Indian context” [62] 138 
“Blockchain and supply chain management integration: a systematic review of the literature” [63] 87 

“Blockchain for and in Logistics: What to Adopt and Where to Start” [64] 79 
“Time to seize the digital evolution: Adoption of Blockchain in operations and supply chain manage-

ment among Malaysian SMEs” [65] 
69 

“Blockchain Applications for Industry 4.0 and Industrial IoT: A Review” [66] 58 
“Blockchain adoption: A value driver perspective” [67] 54 

“Blockchain, adoption, and financial inclusion in India: Research opportunities” [68] 48 

4.7. Summary of Countries and Industries of Blockchain Adoption 
At this stage, 30 articles were chosen for full-text reading. First, each article’s country 

and industry was defined to find a research gap in the Blockchain adoption area. Table 3 
summarizes the country and industry of each article, and it shows that the most men-
tioned country was Malaysia with seven occurrences, followed by India with five occur-
rences. Additionally, the supply chain industry is the most mentioned industry with nine 

0

1

2

3

4

5

6

QUEIROZ
MM

WAMBA SF ACTON T BICK M CLOHESSY
T

KOENS T KUMAR A LI Z OOI KB POLL E

Nu
m

be
r o

f p
ub

lic
at

io
n

Author

Figure 11. The most individual authors of Blockchain adoption publication.

4.6. The Most Cited Articles on Blockchain Adoption

A paper published in 2018, entitled “The Supply Chain Has No Clothes: Technology
Adoption of Blockchain for Supply Chain Transparency” [58], is the topmost cited article
with 180 citations, followed by “Blockchain adoption challenges in the supply chain: An
empirical investigation of the main drivers in India and the USA” [59] with 177 citations.
Table 2 shows the most highly cited Blockchain adoption publications in the past.

Table 2. The most cited publications on Blockchain adoption in the literature.

Study Total Citations

“The Supply Chain Has No Clothes: Technology Adoption of Blockchain for Supply Chain
Transparency” [58] 180

“Blockchain adoption challenges in the supply chain: An empirical investigation of the
main drivers in India and the USA” [59] 177

“Understanding Blockchain technology for future supply chains: a systematic literature
review and research agenda” [60] 166

“The technology and economic determinants of cryptocurrency exchange rates: The case of
Bitcoin” [61] 139

“Understanding the Blockchain technology adoption in supply chains-Indian context” [62] 138

“Blockchain and supply chain management integration: a systematic review of the
literature” [63] 87

“Blockchain for and in Logistics: What to Adopt and Where to Start” [64] 79

“Time to seize the digital evolution: Adoption of Blockchain in operations and supply chain
management among Malaysian SMEs” [65] 69

“Blockchain Applications for Industry 4.0 and Industrial IoT: A Review” [66] 58

“Blockchain adoption: A value driver perspective” [67] 54

“Blockchain, adoption, and financial inclusion in India: Research opportunities” [68] 48

4.7. Summary of Countries and Industries of Blockchain Adoption

At this stage, 30 articles were chosen for full-text reading. First, each article’s country
and industry was defined to find a research gap in the Blockchain adoption area. Table 3
summarizes the country and industry of each article, and it shows that the most mentioned
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country was Malaysia with seven occurrences, followed by India with five occurrences.
Additionally, the supply chain industry is the most mentioned industry with nine occur-
rences. However, it was found that no study has yet discussed Blockchain adoption in the
software development industry and how it will alter the software development process.

Table 3. Summary of the countries and industries of each published article based on Blockchain adoption.

Study Country Industry

[69] India Supply Chain

[70] _ Logistics
Supply Chain

[71] International Money Transaction

[72] Spain Business Based on Bitcoin

[73] Italy Auditing

[74] _ Shopping Cart System
Data Sharing System

[75] Bangladesh Taxing System

[14] Malaysia Islamic Banking System

[76] India Banking System

[59]
India Supply Chain
USA

[77] Brazil Supply Chain

[78] India Logistics

[79] Taiwan Tourism and Hospitality
SMEs

[80] Malaysia Education System

[81] Australia Supply Chain

[82]
UK Supply Chain

Turkey

[83] Vietnam Multiple Industries

[84] China Organic Food

[85] Nigeria Logistics

[86] Malaysia Intelligence Community

[87] Malaysia General SMEs

[31] Ireland General

[88] developing country Energy

[89] India Tech Organization

[90] Malaysia Intelligence Community

[91] UK Construction

[92] Malaysia Manufacturing

[65] Malaysia Supply Chain

[62] India Supply Chain

[93] Malaysia Supply Chain

4.8. Summary of Theories, Methods, Sample Size, and Factor Numbers of Blockchain Adoption

Additionally, at the stage of full-text reading, the adoption theories, methods, sample
sizes, and number of adoption factors were specified, as shown in Table 4. Based on that
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data, TAM was used in 13 articles, TOE in 10 articles, UTAUT in 10 articles, DOI in 1 article,
TTF in 1 article, TPB in 3 articles, TRI in 2 articles, and TRAM in 1 article. The most used
method was an online survey with a sample size between 30 and 407. Each of the articles
introduced a Blockchain adoption model with several factors, from 5 to 17.

Table 4. Summary of the theories, methods, sample sizes, and factor numbers of each publication
based on Blockchain.

Study Theory Method Sample Size Factor Number

[69]
TAM Online Survey 289 13TOE

[70]
UTAUT Survey 172 8TOE

[71] TAM Online Survey 251 9

[72] TAM Online Survey 248 8

[73]
TAM Online Survey 279 12UTAUT

[74] TAM Online Survey 66 + 53 10

[75] TAM Direct and Postal
Survey 215 5

[14]
UTAUT Online Survey 150 6TOE

[76] TOE
Online Survey

407 10Interview

[59]
UTAUT Survey 344 + 394 7TAM

[77] UTAUT Survey 184 6

[78] TAM
Survey

240 5Online Survey

[79] TAM Survey 101 11

[80]
DOI Online Survey 198 6TAM

[81]
UTAUT Survey 104 12TTF

[82] TOE Interview 30 9

[83] UTAUT Survey 230 7

[84] TPB Survey 300 6

[85] TOE Survey 15 17

[86]
TAM Survey 30 11TRI

[87] UTAUT
Survey

246 10Online Survey

[31] TOE Interview 20 9

[88] TAM Online Survey 178 6

[89] UTAUT Interview 12 6

[90] TRAM Online Survey 100 7

[91] TOE Survey 104 10

[92] TOE Online Survey 103 5
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Table 4. Cont.

Study Theory Method Sample Size Factor Number

[65] TOE Survey 194 8

[62]
TAM

Survey 181 8TRI
TPB

[93] UTAUT Survey 157 8

4.9. Summary of Top Blockchain Adoption Factors

As mentioned before, the maximum number of factors in one model was 17 [85].
Therefore, this study selected the top 18 factors found in the 30 chosen articles that occurred
in at least 5 articles, as shown in Table 5. Intention was the factor most often mentioned,
with 24 occurrences, followed by perceived usefulness, which was mentioned 13 times, and
organizational readiness, regulatory support, and behavioral expectation, each of which
was mentioned only five times.

Table 5. The top 18 factors found in the 30 chosen articles that at least occurred in 5 articles.

Factor Study Occurrence Times %

Intention [14,59,62,65,70–75,77–81,83,84,86–91,93] 24 80

Perceived Usefulness [62,69,71,72,74,75,78–80,83,86,88,90] 13 43

Perceived Ease of Use [62,69,71,72,74,75,78–80,86,88,90] 12 40

Trust [59,71,72,74,75,77,81,82,84,85,93] 11 37

Security [31,62,69,72,74,76,79,85,86,90] 10 33

Performance Expectancy [14,59,70,73,77,81,83,87,89,93] 10 33

Social Influence [14,59,70,71,73,77,79,81,83,87] 10 33

Facilitating Conditions [14,59,70,77,81,83,85,87,89,93] 10 33

Competitive Pressure [31,65,69,76,82,85,89,91,92] 9 30

Attitude [62,70–72,74,78,84,88] 8 27

Relative Advantage [31,65,69,76,80,82,91] 7 23

Compatibility [31,69,80,82,85,91,92] 7 23

Complexity [31,65,69,79,82,85,91] 7 23

Top Management Support [31,65,69,82,85,91,92] 7 23

Effort Expectancy [14,70,73,77,81,87,93] 7 23

Organizational Readiness [31,69,76,85,91] 5 17

Regulatory Support [31,65,71,91,93] 5 17

Behavioral Expectation [59,78,83,87,89] 5 17

5. Discussion

Through the aforementioned analysis, limitations in this body of knowledge become
apparent. Scientometric analysis has been used to review the available literature dataset
on Blockchain adoption research, as this is the first paper that has conducted a biographic
analysis of Blockchain adoption, to the best of our knowledge. Published papers in the
field began in 2015 with only one paper. Hence, the findings show that there has been an
exponential increase in Blockchain adoption publications in recent years. For example,
29 papers were published in 2019, and the number of publications increased to 77 publica-
tions in 2020. This tendency proves a sustained, increasing interest in Blockchain adoption
research. Nevertheless, when analyzed for themes (see Figure 8), we found that found
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themes are, remarkably, not neglected with regard to the software industry and software
process improvement, as highlighted before [13,29]. This underlines the short-range nature
of recent research as being seriously inclined towards the practicalities of software devel-
opment and its process concerns. Notably, this method leaves the longer-range issues of
future direction and industry modification, considered necessary to encourage sustained
improvement and integration of Blockchain technology into the industry, untouched.

Additionally, this paper also considered the connections between major individual
scholars, research organizations advancing the study of this area, and research origin
countries. The most significant individual researcher is QUEIROZ MM, who published
five papers on Blockchain, which represent 4.2% of the 119 publications on Blockchain
adoption. The key research organizations are “STATE UNIVERSITY SYSTEM OF FLORIDA”
and “UNIVERSITY OF NORTH CAROLINA,” who are the top two contributors with
only five articles, which shows this field of research still demands more assistance from
research organizations.

With relation to industry, the supply chain is the most discussed industry for Blockchain
adoption with 8 of the 30 Blockchain adoption studies addressing the adoption of Blockchain
for the supply chain industry. Surprisingly, adopting Blockchain for software development
was not given much attention in the studies we assessed. Additionally, Malaysia is the coun-
try that appeared most often with regard to Blockchain adoption, with 7 of the 30 Blockchain
adoption studies being about adopting Blockchain in Malaysia. There is a clear contradic-
tion in Malaysia between Blockchain adoption in many industries that are still in an early
stage and have not gained traction, as mentioned in [14], and Blockchain adoption as a re-
search topic that has already gained a lot of attention on Malaysia. Blockchain adoption has
not gained much traction yet because the government has not made much effort towards
it [14], or because Blockchain adoption knowledge has not yet been appropriately exposed
to the public, particularly to the industrial community [94].

This study presents the 18 most used adoption factors with regard to Blockchain
adoption; the intention was to identify the most used factor in 24 studies. These 18 factors
are discussed in detail in this section.

5.1. Relative Advantage

The term “relative advantage” refers to “the degree to which an invention is judged to
be superior to the concept it replaces” [36]. The relative advantage enhances the likelihood of
adopting innovative technology [95]. In comparison to other technologies, Blockchain enables
the highest degree of traceability and provenance through the use of trustworthy data [60].

5.2. Security

Security is described as “the capacity to safeguard stakeholders’ information and
transaction data throughout transmission” [96]. Through distinctive characteristics, such
as a secured database [97] and a privacy-preserving architecture, Blockchain technology
enables a high degree of IS [98] and enables users to conduct transactions anonymously.
Information security threats are cited in the literature as a factor influencing the adoption
of technology [51,99].

5.3. Compatibility

Compatibility describes “the degree to which an innovation is judged to be compat-
ible with potential adopters’ existing values, prior experiences, and requirements” [36].
Blockchain systems are built on a proprietary distributed ledger technology that comes
with a variety of governance models [100]. When choosing a distributed ledger technology
for Blockchain deployment, businesses should ensure that it is compatible with the many
financial services and products provided and that it meets regulatory criteria. The evolution
of governance structures is challenging, since several Blockchain apps are running on a
range of several platforms. Additionally, there are other aspects and protocols for public
and private Blockchains, each of which may be used for a variety of purposes [101].
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5.4. Complexity

Complexity refers to “the perceived difficulty of learning to use and understand a new
system or technology” [102]. The major sources of complexity in Blockchain applications are
scalability [103], selfish mining [104], and lack of computing power [105]. Scalability refers
to the phenomenon where a company that adopts an innovation expects their affiliates to
possess a similar innovation process to employ the innovation at an inter-organizational level.

5.5. Organisational Readiness

Organizational readiness assesses a manager’s opinion of his company’s capability of
embracing technology based on a variety of variables, including awareness, resources, com-
mitment, and governance. This criterion is mostly concerned with financial stability [106].

5.6. Top Management Support

Authors in [107] define top management support as the extent to which top manage-
ment recognizes the strategic value of information systems and participates in information
system operations [108]. Support from senior management creates a compelling vision that
enables a business to overcome any obstacle and to foster an atmosphere of dedication and
creativity [60].

5.7. Perceived Usefulness

TAM postulates a relationship between the notions of perceived utility and techno-
logical adoption. Perceived ease of use has a positive influence on perceived utility since
technologies that require less effort might be more beneficial. Numerous studies have
shown perceived utility to be a significant predictor of technology adoption [109].

5.8. Perceived Ease of Use

The term “perceived ease of use” refers to the extent to which individuals think that
utilizing an innovative technology will be effortless. PEoU is a major structural element
in the TAM model. This element has a direct influence on PU and attitude in two ways.
The TAM hypothesis has been validated and applied in many research projects to predict
customer behavior when it comes to new technologies [109]. PEoU refers to the probability
that a user expects the target system to be effort-free. In this context, PEoU refers to the
degree to which a user anticipates and feels that utilizing a service or technological system
will be effortless [109].

5.9. Competitive Pressure

Competitive pressure is a term that refers to the level to which a business considers
pressure from competitors within its business [110]. Supply chains may use Blockchain
technology to develop a variety of sharing applications, including peer-to-peer, automated
payment methods; foreign exchange platforms; digital rights management; and cultural
heritage management. Many businesses would like to reap these benefits in today’s ever-
increasingly competitive market. By implementing information systems, firms may be able
to modify the laws of competition and exploit novel methods of outperforming competitors,
ultimately altering the competitive structure of the industry [111].

5.10. Performance Expectancy

Performance expectation is a theoretical concept developed from UTAUT that refers
to the extent to which the adoption of a technology enables actors to perform daily tasks
more efficiently. According to [112], PE is the strongest predictor of the desire to employ
a certain technology. Blockchain can increase efficiency and effectiveness in the long run,
hence affecting this latter component [113].
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5.11. Effort Expectancy

In the UTAUT, effort expectancy (EE) refers to the level of ease involved in the usage of
information systems [112]. It denotes the essential commitment that players, by definition,
must display during any learning process connected with the adoption of innovative
technology. The literature indicates that a user’s desire to embrace new technology will
likely grow if they believe that integrating this tool into their regular activities will not
demand excessive work [114].

5.12. Social Influence

The term “social influence” refers to a person’s norms, roles, affiliations, and values,
which affect how they perceive what they will do [115]. The social influence component has
been included in the most successful online services, allowing the consumer to connect with
the platform at the appropriate moment to gain sufficient experience without jeopardizing
his or her loyalty to the business. Additionally, social influence is a distinct construct since
it affects the level of confidence in the technology. These encounters and communication
contexts prompt the consumer to investigate, assess the degree of risk, and develop trust
to determine whether or not to utilize the service [115]. The estimated impact of social
influence on Blockchain technology will provide a better awareness of client perceptions of
this innovative technology and the anticipated benefits of adoption.

5.13. Facilitating Conditions

Facilitating conditions refer to an employee’s perception of an organization’s techno-
logical infrastructure that supports system utilization. Additionally, condition facilitation
refers to an understanding of the tools accessible to organizations to support Blockchain
adoption. In other words, if consumers perceive a suitable amount of technological, orga-
nizational, network, and people support when utilizing Blockchain, they are more likely
to have an uncomplicated and enjoyable experience with the technology and, hence, to
be more engaged with it. Indeed, the Blockchain maintains a copy of each transaction,
supporting the system and streamlining transaction monitoring for all participants.

5.14. Attitude

The term “attitude” refers to a user’s favorable or negative thoughts about a new
technological advancement [116]. The notion of reasoned action led researchers to discover
real behavior, which they defined as a user belief system, which was in turn defined as an
attitude to utilize and study things such as technological systems. Individuals examine their
attitudes towards each alternative in a situation when generating behavioral intentions, and
it appears that the attitude-comparable choice procedure does not reveal the formulation of
an individual’s estimations of whether they should conduct many actions [117].

5.15. Intention

Intention is a term that relates to the user’s anticipated possibility or probability
of engaging in a specific action; in this example, experiencing innovative technology.
Intention aids in the early phases of the application development life cycle by identifying
well-formed measurements of user acceptability. Additionally, it assists clients in accepting
beneficial technologies or rejecting ineffective ones, hence reducing the danger of supplying
ineffective technologies before their rejection [116]. Intention is defined as the capacity of
a user’s subjective reasoning to cause an application to behave in a particular way. The
motivation for a user to perform and utilize a technological system is the source of his/her
belief in purposeful conduct.

5.16. Trust

Trust is a term that relates to a customer’s sense of comfort, confidence, and security
while interacting with technology [118]. The relationship between the client and the vendor is
defined by trust. Trust becomes critical to maintaining an active and sustained communication
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channel and maintaining confidence in a commercial partner. It is a characteristic of trustwor-
thy partnerships that can help mitigate risk. Trust is defined as the client’s attitude toward the
service provider; similarly, protection against negative acts that may be anticipated in advance
is defined as providing additional protection and monitoring for customer actions to improve
their trust [119]. When confidence erodes, customers become less willing to take risks, and
the likelihood of disloyalty increases. In cases where one must take a risk and cannot control
the outcome, trust is the only option. In the case of Blockchain, the risk likelihood should be
minimal from the customer’s perspective, while trust should be high.

5.17. Regulatory Support

Regulatory framework and government assistance refer to regulatory frameworks
established by the government to oversee and guarantee that both technology service
providers and consumers adhere to their commitments and prevent infractions. Govern-
ment regulation and legislation are critical for e-commerce and service quality monitor-
ing, as well as for authorizing and deploying new technologies within a nation’s rule of
law [120]. These statutes are employed to guarantee that all processes run smoothly and
fairly. Similarly, when it comes to client behavior towards Blockchain technology and
cryptocurrencies, the same holds true. Regulation is required to minimize or mitigate
any uncertainty that emerges. Government rules and directives may affect customers’
willingness to trust technology and secure its use. Nevertheless, there are other obstacles to
the worldwide expansion of cryptocurrencies, including lax government regulations [121].

5.18. Behavioural Expectation

Previously published UTAUT research has indicated that the behavioral intention
construct affects the behavioral expectation construct [122]. In this perspective, [112] argues
that, “The motivational drive to perform a target behavior stems from an individual’s
internal evaluation of the behavior”. Therefore, the behavioral purpose of an individual
is related to his or her internal appraisal. Thus, behavioral intention precedes Behavioral
Expectation. That is, “Behavioral expectation, therefore, reflects the strength of the focal
behavioral intention over other (competing) behavioral intentions” [112].

Blockchain not only refers to the better flow of the information superhighway but also
to the workforce and assets of susceptible organizations. Potential Blockchain methods
can be lethal to operational controls, financial information, and the workforce associated
with the organizations. The benefits of these methods can be maximized by organiza-
tional arrangements and support for organizational Blockchain. Additionally, with this
sensitive issue under investigation, an organization needs to focus on strategic and accept-
able Blockchain methods within the organization. Fear of losing critical organizational
transactions, due to complex or unrealistic organizational patterns, can be dealt with by
involving the end-users of computing and network facilities (employees) in decisive stages
of Blockchain adoption. It is time to focus upon shared visions/goals in dealing with
Blockchain issues at the organizational level.

6. Conceptual Framework

The overview of results serves as the foundation for the conceptual framework.
This study established a recommended conceptual framework for the implementation
of Blockchain technology in the software development sector, as represented in Figure 7.
The proposed conceptual framework comprises the top 18 most used adoption factors
for Blockchain adoption. While some of the previous frameworks focused only on one
of the adoption theories, such as TAM [71,72,74,78,79,88] or TOE [31,65,76,82,85,91,92] the
proposed framework is a unique endeavor used to integrate factors from different theories
like TAM, UTAUT, and TOE, based on their most used factors, to construct a sustainable
framework for adopting Blockchain technology in the software development industry.

The top technological factors—relative advantage, security, compatibility, and complexity—
and the top organizational factors—organizational readiness and top management support—
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incorporate perceived usefulness and perceived ease of use from TAM, and both have a relation-
ship to attitude, as TAM theory suggests. In addition, the top environmental factors—competitive
pressure and regulatory support—have a direct relationship to intention as the top factors from
UTAUT. Performance expectancy, effort expectancy, social influence and facilitating conditions
have a direct relationship to intention as well. Simultaneously, as both TRA and TPB direct
the relationship from attitude factor to intention factor and behavior, this framework directs the
relationship from attitude factor to intention and replaces the behavior factor with behavioral
expectation as a valid measurement, as it appears in the top 18 factors. The last of the top 18 factors
is trust, which, as illustrated in Figure 12, has been chosen as the second measurement for the
intention factor.
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In summary, the proposed framework takes advantage of the most famous adoption
theories, TAM, UTAUT, TRA, TPB, and TOE. This is because the most used adoption factors
are also the most sustainable for constructing a Blockchain adoption framework, and, as a
result, the success of Blockchain adoption is dependent on these factors.

7. Conclusions

Summing up, the literature analysis we conducted allows the objectives of this study
to be achieved by combining a systematic literature review and Bibliometric analysis.
First, the map of existing knowledge of Blockchain adoption was extracted and combined
with technology acceptance models and theories focusing on technology, which have
been applied in numerous studies. VOSviewer was used to visualize related publications
recorded in the Scopus and Web of Science databases up to 4 July 2021. The findings of the
Bibliometric analysis showed that the first publication for Blockchain adoption was in 2015,
and in 2016, only one study was published. In 2020, a drastic increase occurred, with the
number of publications rising from 29 in 2019 to 77. Therefore, it is expected to drastically
increase over the next decade as well. The keyword frequency analysis indicated that “user
acceptance”, “supply chain management”, ”Bitcoin”, ”Security”, and “Smart contract”
appear as mainstream study themes in this field and have lately fascinated academics.
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Additionally, at the stage of full-text reading of the selected 30 papers, this study
revealed that Malaysia is the country most attracted to Blockchain adoption, with 7 studies
out of the 30 selected studies coming from it, and that the supply chain industry is the
industry most attracted to Blockchain adoption, with nine studies. Surprisingly, the adop-
tion of Blockchain for the software development industry has not been given any attention
yet. In addition, our study shows that TAM is the most used theory, with 13 studies out of
30 focusing on it, and the maximum number of factors in one model was 17 [85].

Furthermore, this research was conducted with the aim of proposing a sustainable
adoption framework for adopting Blockchain technology for the software development
industry in Malaysia. Intention, perceived usefulness, perceived ease of use, trust, security,
performance expectancy, social influence, facilitating conditions, competitive pressure,
attitude, relative advantage, compatibility, complexity, top management support, effort
expectancy, organizational, readiness, regulatory support, and behavioral expectation were
identified as the top 18 factors used, based on the selected 30 studies. They were organized
based on the five best-known theories, TAM, UTAUT, TRA, TPB, and TOE, to construct our
proposed framework for the sustainable adoption of Blockchain in the Malaysian software
development industry.

This study serves as a basis for future theoretical studies, including those related to
Blockchain adoption, as this study utilized the TAM, UTAUT, TRA, TPB, and TOE theories.
Using only one theory, or just combining two of them, did not seem to be sufficient to
achieve sustainable Blockchain adoption. Thus, the existing theoretical frameworks were
modified to create this research framework, which should then be empirically evaluated
in future work. The framework developed in this study will be useful when designing
future studies to boost Blockchain adoption in other areas, such as logistics and distribution,
public healthcare, media, finance, and public sectors, and it requires effective infrastructure
to drive innovation.

There are several limitations to our study concerning the research content and method-
ology. The Bibliometric analysis in this study was based on an article found on the Web of
Science database since VOSviewer can only use one database. PRISMA guidelines were
not completely followed as no attention was paid to meta-analyses. Consequently, future
works should consider meta-analyses to support the analysis in their studies. In addition,
studies that are complementary with each other may be called for in the future. Next, the
survey should also be taken to validate the outcome of this study. However, to determine
the causal relationship between the variables more accurately, a longitudinal study across
different time points would be a better choice. Future studies should be conducted through
time-dependent data collection and analysis to determine the causal relationship between
variables in a more accurate manner.
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