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Abstract: The use of Blockchain is becoming a matter of increasing importance, yet the software
development industry has not given Blockchain adoption enough consideration. As a result of their
inability to modify their software process within the project life cycle, many software development
companies struggle to [adopt Blockchain technology. This is because Blockchain Oriented Software
(BOS) and its projects have distinctive characteristics that are distinct from traditional software and
projects. The constructs and their items to adopt Blockchain in Software development industry have
not been identified or investigated. This study aimed to identify technological, organizational, and
environmental constructs and their items to adopt Blockchain. Utilizing a quantitative validation
approach, 10 interviews and 25 assessment questionnaires were analyzed. The results reveal the
identified technological, organizational, and environmental constructs and their items to adopt
Blockchain. Experts unanimously agreed with Content Validity Ratio (CVR) results. According to
most evaluation questionnaire forms and interview transcripts, the top technological construct was
“Trialability” and the top organizational construct was “Cost” while the top environmental construct
was “Market Dynamics.” All other constructs and their items were applicable, as indicated by most
evaluation questionnaire forms and interview transcripts. This research gives a comprehensive list of
technological, organizational, and environmental constructs and their items that demand the attention
of Blockchain adoption researchers and industry players in the software development sector.

Keywords: Blockchain adoption; technology-organization-environment; content validity ratio;
software development industry; software process improvement

1. Introduction

Recently, Blockchain is garnering a great deal of interest from businesses and aca-
demics. Blockchain is a decentralized datasets that keeps a records list validated by the
majority active nodes, with committed blocks being immutable. In addition to offering
transparency, Blockchain enables auditing of transactions. Firms utilize Blockchain be-
cause it helps them to reduce transaction fees by generating intrinsically safe, transparent,
and, in certain cases such as immediate payments services, speedier transactions [1]. The
information associated with accepted transactions will be stored in a public chain [2,3].
Twenty years ago, couple of researchers at Bellcore presented computed feasible processes
for time-stamping electronic documents [4] this was the genesis of the Blockchain idea. The
mechanism for timestamping was enhanced to append several files a single chain [5].

With the launch of bitcoin, a digital money, Blockchain became a well-known idea.
Satoshi Nakamoto published a paper proposing a payment system that transfers money
from one participant to another without the need for a centralized authorization such as a
bank [6,7]. Using tamper-resistant and some consensus protocols such as Proof-of-Work
(PoW) and Proof-of-Stake (PoS) public ledger solves the double spending issue in electronic
money by tying each transaction to the previous one. By evaluating the transaction history
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of a coin, this chain enables a network to verify that a coin provided by a user for payment
has not yet been spent, hence mitigating the double spending issue [8].

In addition to cryptocurrencies, Blockchain has different applications such as smart
contract, electronic identities, educational records, and medical related applications. This is
because Blockchain can establish automated and trusted process with any centralized party.
A Blockchain network is classified based on its accessibility to public Blockchain, private
Blockchain, and consortium Blockchain [9]. The permissionless public network allows
anybody to connect, execute, and mine data without any restrictions using consensus tech-
niques such as proof of work and proof of stake. Each joiner possesses complete permission
to see all the transactions, add new transactions, and initiate mining to collect rewards.

Permissioned private network enables people to share and exchange data privately
between specific groups such as individuals belong to the same organization or organiza-
tions belong to the same interest, with mining controlled by the selected organization or
individuals. Consortium network is an incompletely private Blockchains in which, rather
than a single organization, a predetermined collection of nodes oversees consensus and
validation. These nodes determine who may join the network and mine cryptocurrency.
In contrast to the private network that is totally centralized for authentication, and the
public, which is completely decentralized for authority, the consortium network is partially
authority-centralized and governed by chosen nodes.

There are a few theories to investigate innovation adoption concept, including the
technology acceptance model (TAM) [10], the theory of planning behavior (TPB) [11], the
unified theory of acceptance and use of technology (UTAUT) [12], the diffusion of inno-
vation (DOI) [13], and the technology-organizational-environment framework (TOE) [14].
Most of these theories examine adoption of an innovation at the personal level except the
DOI and TOE which focus on the organizational level. TOE was originally proposed in
1990 [14]. This paradigm examines three components to explain the primary variables
that affect the adoption of innovation at the organizational level: technological factors,
organizational factors, and environmental factors [15]. By taking into consideration techno-
logical, organizational, and environmental circumstances as shown in Figure 1, the TOE
can provide a unique viewpoint on IT adoption [16]. Various researchers have used TOE to
investigate a variety of IS and IT innovations [17-20]. The research demonstrates the useful
perceptions provided by the TOE for comprehending the adoption of new technology in a
range of sectors.
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Figure 1. The technology-organization-environment framework.

Despite the fact that Blockchain technology has been implemented in a number of
domestic industries, the literature on the subject indicates that no sufficient attention was



Sustainability 2022, 14, 10406

30f18

paid to adopt Blockchain the software development industry and to the behavioral intention
of enterprises in this field to adopt Blockchain [21,22].

Consequently, this study makes a novel contribution to the existing body of research
about Blockchain adoption. It discovered and categorized 12 constructs and their items
for the effective and sustainable adoption of Blockchain. Innovative technology Adoption
is a must for e-business organizations due to its impact on sustainable firm development.
In current business models, innovation is heavily reliant on technology and information
systems [23,24]. Small and medium-sized organizations (SME) typically perceive the need
to employ new technology to aid them in pursuing their sustainability goals [25], whereas
large corporations typically recognize the need to implement innovative technology to
improve their financial sustainability. Due to the COVID-19 pandemic in early 2020 [26], the
adoption of sustainable technologies, such as Blockchain technology, has grown popular, as
reported by a few media outlets. To advise firms and governments on appropriate methods
for ensuring financial and environmental sustainability, it is necessary to investigate the
constructs that shape the sustainability of technology adoption [27,28].

This paper is structured as follows. In the Section 2, the materials and methods are
explained. The results are presented in the Section 3 and discussed in the Section 4. In
Section 5, the conclusion is presented, and limitation and recommendation of this study are
given Section 6.

2. Materials and Methods

This study’s data was gathered and validated through a literature review, an interview,
and a questionnaire survey. These methods were used to assemble the knowledge of
Blockchain adoption constructs and their items. The identification of the technological,
organizational, and environmental constructs was carried out through the literature review.
Data was collected from the peer-reviewed articles from the Web of Science and Scopus
under the Blockchain adoption field; ‘(“BLOCKCHAIN ADOPTION” OR (BLOCKCHAIN
AND (TOE OR “TECHNOLOGICAL FACTORS” OR “ORGANI?ATIONAL FACTORS”
OR “ENVIRONMENTAL FACTORS”)))’ was chosen as the search string for this research.
The time period considered was between 2015 and 2021. After the identification of the
technological, organizational, and environmental constructs and their items was carried
out, interviews had been carried out with experts to validate and investigate their opinions
about these constructs and items.

50 experts from academic institutes and from industry were invited to participate in the
interview and assessment questionnaire survey about effective Blockchain adoption in the
software development industry and the variables influencing its success with relation to the
technological, organizational, and environmental point views. A panel of 12 participants
was suggested by a previous studies [29,30]. Another study about the evaluation of
factors which affect the adoption of Blockchain in the freight logistics field using TOE,
suggested 15 participants [31]. The same number was suggested by another study [32].
The saturation factor, in which new participants repeat the same information, is a crucial
component in determining the sample size for qualitative investigations [33]. Participants
have replied positively to the invitation as 25 of them have chosen to take part in the
validation questionnaire survey and 10 agreed to the online interview.

Online interviews with 10 participants were carried out and to analyze the manuscript
of the interviews, the thematic analysis was used; the process of thematic analysis consists
of the following steps [34]:

1. Becoming familiar with the data by reading it several times helps structure and
identify the important information.

2. Coding of data into distinct themes and cohesive categories to respond to the primary
questions raised in the interviews. The data is then classified accordingly, from broad
inquiries to specific questions. The data for each category is labelled and tabulated.

3. To openly address distinct themes based on the data collected, themes must be estab-
lished. The subtheme contexts are used to establish the primary themes.
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4. The data is turned into relevant sets of findings, and a comprehensive analysis of the
issue emerges from all the categories.

A panel of 25 participants evaluated the content of the Blockchain constructs and their
items based on their knowledge of this topic. An assessment questionnaire survey was
used and sent to each expert on the panel. The survey included the construct and items
extracted from the previous stages. Individually, each expert evaluated each item on the
survey with one of the three options:

e  Essential.
e  Useful but not essential.
e  Not necessary.

With each item in the survey open ended question is given as an option for each
participant to express his/her opinion. Only items evaluated as essential are given one
point while items evaluated as useful but not essential or not necessary are given zero point.
A hypothesis was made and each which is consistent with the proven psychophysical
principle. When more than half of the panel select an item to be essential, it has higher
scale of content validity. With this hypothesis in mind, the following formula is calculating
content validity Ratio of each item [35]:

CVR = (ne—N/2)/(N/2) )

where ne is the experts’ number in the panel who select the item as essential, N is the total
of the experts in the panel. In addition, CVR is a linear transformation from the percentage
of the experts who selected the item as essential. The expert panel evaluated all the items
and the CVR was satisfied based on their content validation. As the panel were 25 experts,
the CVR value should be 0.37 at least to meet 5% degree of confidence.

The items whose CVR values have met the threshold of 0.37 are maintained in the
final construction and item form. This hypothesis is considered because the use of the CVR
to reject items does not prohibit the employment of a discrimination index or other typical
item analysis approach to choose the remaining items for the final form [36].

The Content validity index (CVI) indicates the amount whereby a recognized connec-
tion exists among the capabilities to perform in a given Blockchain adoption field and the
constructs with their items for the investigation. Operationally, it is the mean percentage
of commonality between the test constructs with their items and the Blockchain adoption
field. Figure 2 illustrates the research method in a flow diagram.
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Figure 2. The proposed research methodology flow diagram.

3. Results

The purpose of this study was to fill the gap in the body of knowledge regarding
Blockchain adoption in the software development industry and to give a list of technologi-
cal, organizational, and environmental constructs and their items. The next sections will
illustrate the findings of this study:.

3.1. Interview Result

The experts on the panel were chosen based on their knowledge and participation in
the industry and academic institutes. All the experts” awareness of Blockchain technology
is high, and their involvement with Blockchain ranges from 4 to 8 years. The qualifications
of the participants are PhD for all the academic participants and between bachelor and
master for the industrial participants. Table 1 demonstrates the demographics of the experts
who participated in the interview.
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Table 1. Experts” demography.
# Field Qualifications Experience Involvement Blockchain Awareness
1 Academic PhD 9 years 4 years High
2 Industrial Bachelor 8 years 6 years High
3 Academic PhD 12 years 6 years High
4 Academic PhD 5 years 4 years High
5 Academic PhD 8 years 5 years High
6 Industrial Master 6 years 4 years High
7 Industrial Bachelor 10 years 8 years High
8 Industrial Bachelor 7 years 7 years High
9 Industrial Master 8 years 4 years High
10 Industrial Bachelor 11 years 8 years High

The experts agreed that Blockchain adoption in Malaysia is still at an early stage, and
this is due to Malaysians’ lack of awareness and familiarity with Blockchain technology,
as well as the absence of relevant regulations. On the other hand, despite the lack of local
regulation limiting Blockchain uses, three experts highlighted that the government has
taken some steps to adopt Blockchain in some industries such as palm oil and banking.
The experts enriched this study with their opinions about the constructs, and they all
agreed that TOE is the best way to categorize these constructs based on their relations to
the technological, organizational, environmental contexts.

3.1.1. Technological Constructs

The technological context refers to the organization’s internal and external technology
that is applicable to it [37] The technological constructs, relative advantage, security, and
compatibility had been derived from a prior research [38] and had been given to the experts.
The panel agreed with security construct and suggested to change relative advantage to
trialability and compatibility to complexity. Table 2 introduces the technological constructs
and their items generated for Blockchain adoption.

Table 2. Technological constructs and their items.

Construct Item Code References
Iintend to try out Blockchain in before deciding whether to adopt it in practice TA1
. . A trial period before adopting Blockchain will reduce the perceived risks TA2 )
Trialability Trying out Blockchain is not important in my decision to adopt TA3 [39,40]
In the trial period, I will try to transform the saved records to Blockchain TA4
Blockchain capacity is sufficient for high volume transfers SC1
Securit Exchange value/transactions recorded on Blockchain cannot be altered once they are added S5C2 [19,41-43]
Y Blockchain adoption will make my company subject to potential fraud SC3 !
I consider it safe to adopt Blockchain in my company SC4
Learning Blockchain is complex M1
. Learning Blockchain will require much effort CM2 )
Complexity Blockchain tools are easy to use CM3 [39,44]
Blockchain is easy to integrate with existing processes in my organization CM4

3.1.2. Organizational Constructs

The organizational context refers to characteristics that influence the adoption and
operation of new technology in several aspects [45]. The organizational constructs facili-
tating conditions and management support had been derived from a prior research [38]
and had been given to the experts. The panel agreed with facilitating conditions con-
struct and suggested to change management support to cost and to add innovativeness
construct. Table 3 introduces the organizational constructs and their items generated for
Blockchain adoption.
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Table 3. Organizational constructs and their items.

Construct Item Code References
Blockchain can lower transaction costs and reduce paperwork CS1
Cost Blockchain can eliminate service charges for the financial intermediaries CS2 [19,44]
08 Blockchain cost is clear and easily understandable CS3 !
Adopting Blockchain will not decrease hardware and facility cost CS4
Blockchain adoption will excite me IN1
. I am usually among the first to try blockchain technology IN2 )
Innovativeness Other people give me suggestion to adopt blockchain in the company IN3 [42,46]
Blockchain adoption will make the company data accessed by me without any help IN4
I have the knowledge necessary to adopt blockchain in the company FC1
Facilitating The company has the resources necessary to adopt blockchain in the company FC2 [47-51]
conditions The company will specify person (or group) to assist in case of blockchain adoption related difficulties FC3
The Company top management has expressed interest in blockchain adoption FC4
3.1.3. Environmental Constructs
The environmental context refers to factors outside of the organization that influ-
ence the adoption and operation of innovations in several ways [45]. The environmental
constructs, competitive pressure and regulatory support had been derived from prior
research [38] and had been given to the experts. The panel agreed with regulatory support
construct and suggested to change competitive pressure to market dynamics and to add
partner readiness construct. Table 4 introduces the environmental constructs and their
items generated for Blockchain adoption.
Table 4. Environmental constructs and their items.
Construct Item Code References
Blockchain customers’ preferences are always changing in the industry MD1
Market Blockchain will increase the sensitivity to changes in the marketplace MD2 [44]
Dynamics Blockchain changes in the industry are difficult to predict MD3
Blockchain customers’ requirements in the industry are challenging MD4
Government legislation supports the adoption of Blockchain RS1
Regulatory The laws and regulations that exist nowadays are sufficient to protect the use of Blockchain RS2 [39,44,5]
support The company will receive financial support from the government or relevant authorities to adopt Blockchain RS3 T
The company’s decision to adopt Blockchain would depend on industry standards in place RS4
The company’s partners are enthusiastic about Blockchain adoption PR1
Partner The company’s partners are willing to change their processes and practices for Blockchain adoption PR2 (53]
readiness The company’s partners recommend Blockchain adoption PR3 -

The company’s partners provide Blockchain applications, influence the company’s decision to adopt Blockchain =~ PR4

3.2. Content Validation Results

This section was designed to assess the degree of overlap and validate the items
and constructs retrieved from the interviews. The interview information was acquired
and translated into the structured questionnaire for expert evaluation and assessment
of the CVR of each item. Serious questions might be raised if the judgement lists do
not agree on the importance of the item or construct measured for the proper adoption
of Blockchain. Alternatively, if they all concur, we must infer that they are either “all
incorrect” or “all right.” Since they are specialists in Blockchain adoption, there is no basis
for contesting a solid consensus. We are confident that the variable is or is not actually
crucial. Problems develop when the strength of the consensus deviates from unanimity
and approaches parity [35].

The respondents” demographic details are shown in Table 5. There were (n = 16, 64%)
male respondents and (n =9, 36%) female respondents. By age, the group between 40 years
and 50 years was the biggest (n = 12, 48%), followed by those in younger than 40 years
(n =7, 28%) and those in their 50s or older (n = 6, 24%). As shown in the table, the majority
of the sample (n = 11, 44%) had a bachelor’s degree, PhD (n = 10, 40%), and a master’s
degree (n = 4, 16%). Table 6 indicates that most sample respondents (n = 17, 68%) had
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between 5 to 10 years of work experience. This category is followed by those with less
than 5 years of experience (n = 4, 16%) and more than 10 years of experience (n = 4, 16%).
Respondents form Academica universities were (n = 12, 48%), followed by senior managers
(n =6, 24%) and junior managers (n = 4, 16%), and executives (n = 3, 12%). The results of
the respondents are reported in the parts that follow.

Table 5. Demographic Profile.

Category Number Percentage
Male 16 64%
Gender Female 9 36%
40 years and 50 years 12 48%
Age Younger than 40 years 7 28%
Their 50s or older 6 24%
Bachelor’s degree 11 44%
Qualification PhD 10 40%
Master’s degree 4 16%
5 to 10 years 17 68%
Work experience Less than 5 years 4 16%
More than 10 years 4 16%
Academica universities 12 48%
Job Senior managers 6 24%
° Junior mangers 4 16%
Executives 3 12%

3.2.1. Technological Constructs

The technological constructs, trialability, security, and complexity were evaluated by
the experts. Table 6 indicates the CVI for each construct and the CVR for each item. The
expert Consensually agreed with all the items as they achieved CVR value 0.440 and above.
The highest CVR scores were achieved by TA3 and SC2 with 1.000, and the lowest scores
were achieved by TA4, SC1, and SC4. Furthermore, all the technological constructs got
close CVI scores of between 0.700 for trialability and 0.600 for security.

Table 6. Technological constructs and their items validity analysis.

Construct Code Essential  Useful but Not Essential and Not Necessary CVR

TA1 21 4 0.680

Trialability ¥2§ ;é g (1)828
Trialability CVI 0.700

SC1 18 7 0.440

Securit SC2 25 0 1.000
SC4 18 7 0.440

Security CVI 0.600

CM1 23 2 0.840

. CM2 21 4 0.680
Complexity CM3 19 . 020

Complexity CVI 0.640
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3.2.2. Organizational Constructs

Experts assessed the technical constructs of cost, innovativeness, and facilitating
conditions. CVI is shown in Table 7 for each construct, as well as CVR for each individual
item. The CVR values of 0.440 and higher were unanimously agreed upon by the experts.
The greatest CVR value was IN1 with 1.000, while CS1 and FC13 had the lowest CVR
ratings. CVI of innovativeness was rated the highest with 0.840, and cost CVI was 0.720,
while facilitating conditions CVI was 0.600.

Table 7. Organizational constructs and their items’ validity analysis.

Construct Code Essential = Useful but Not Essential and Not Necessary = CVR
Cs1 18 7 0.440

C Cs2 24 1 0.920
Cs4 23 2 0.840

Cost CVI 0.720

IN1 25 0 1.000

I . IN2 24 1 0.920
nnovativeness IN3 20 5 0.600
IN4 23 2 0.840

Innovativeness CVI 0.840

FC1 19 6 0.520

Facilitating FC2 22 3 0.760
conditions FC3 18 7 0.440
FC4 21 4 0.680

Facilitating conditions CVI 0.600

3.2.3. Environmental Constructs

The experts assessed the environmental constructs of market dynamics, regulatory
support, and partner readiness. Table 8 lists the CVI and CVR for each construct and item,
respectively. All of the items received unanimous expert approval since they all had CVR
values of 0.440 or above. The CVR value of PR2 scored 1.000 as the highest, while MD1,
had the lowest result. Additionally, the CVI ratings for environmental constructs ranged
closely between 0.860 for partner readiness and 0.580 for market dynamics.

Table 8. Environmental constructs and their items’ validity analysis.

Construct Code Essential  Useful but Not Essential and Not Necessary = CVR
MD1 18 7 0.440

Market MD2 20 5 0.600
dynamics MD3 20 5 0.600
MD4 21 4 0.680

Market dynamics CVI 0.580

RS1 21 4 0.680

Regulatory RS2 19 6 0.520
support RS3 21 4 0.680
RS4 20 5 0.600

Regulatory support CVI 0.620

PR1 21 4 0.680

Partner PR2 25 0 1.000
readiness PR3 24 1 0.920
PR4 23 2 0.840

Partner readiness CVI 0.860
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4. Discussion

The goal of this study was to pinpoint crucial constructs and their items that affect the
Blockchain adoption in Malaysia software development industry based on the technological,
organizational, and environmental contexts. A few previous studies about Blockchain
adoption have used TOE in 10 studies [19,31,39,44,47,48,53-57] out of the 30 studies as
shown in Table 9.

Table 9. Summary of the publications’ theories for Blockchain adoption.

# Study Theory
TAM
1 [53] TOE
UTAUT
2 [48] TOE
[58] TAM
4 [41] TAM
TAM
5 (59 UTAUT
6 [60] TAM
7 [61] TAM
UTAUT
8 [47] TOE
9 [19] TOE
UTAUT
10 [62] TAM
11 [50] UTAUT
12 [63] TAM
13 [42] TAM
DOI
14 [40] TAM
UTAUT
15 [64] TTF
16 [54] TOE
17 [51] UTAUT
18 [65] TPB
19 [31] TOE
TAM
20 [66] TRI
21 [67] UTAUT
2 [55] TOE
23 [46] TAM
24 [29] UTAUT
25 [68] TRAM
26 [39] TOE
27 [56] TOE
28 [44] TOE
TAM
29 [43] TRI
TPB
30 [52] UTAUT

TOE deals not only with technology acceptance, but also other dynamics related to
organization and environment [69]. According to TOE, three aspects are likely to influence
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an organization’s process of adopting and implementing technological innovations: tech-
nological, organizational, and environmental. The other adoption frameworks are not as
comprehensive as the TOE due to the additional organizational and environmental factors
included in the TOE. TOE was adopted to identify the organization’s technology, and
external environment as quite useful elements in adoption [70]. Similarly, the usefulness of
this framework in small enterprises when a perception-based electronic data interchange
adoption model with some determinants was proposed [71]. In addition, all the experts
in the interview sessions approved that TOE is the most suitable way to classify these
constructs based on their relations to the technological, organizational, and environmental
contexts. Therefore, TOE was favorable to studying the Blockchain adoption in the software
development industry.

This study covers discussion for a new Blockchain adoption framework based on
integrating the TOE and used to determine the factors of Blockchain adoption by software
development companies in Malaysia. Moreover, this includes factors for the technological
readiness trialability, security, and complexity; factors for the organizational readiness cost,
innovativeness, and facilitating conditions, and factors for the environmental readiness
market dynamics, regulatory support; and partner readiness based on the experts’ recom-
mendations. Additionally, it is categorized into the broad theoretical field of technology
adoption, and based on the technology adoption research, factors which may affect the
adoption of a technology are organizational factors, technological factors, and environmen-
tal factors. Previous research has shown that these characteristics show a solid connection
with technology adoption.

From this study’s results, organizational context is found to be the most significant one.
The organizational constructs cost CVI, innovativeness CVI, and facilitating conditions CVI
scored 0.720, 0.840, and 0.600, respectively, as shown in Figure 3.

1.000
0.900
0.800
0.700

0.600

0.500

0.400 0.840

I 0.860
0.700 0.720

0.300 0.600 0.640 0.600 0580 0.620
0.200

0.100

0.000

M Trialability CVI Security CVI Complexity CVI
H Cost CVI M Innovativeness CVI Facilitating conditions CVI
B Market dynamics CVI M Regulatory support CVI Partner readiness CVI

Figure 3. Constructs CVI results summary.
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The organizational construct cost here refers to the saving would be made by adopting
Blockchain technology. Blockchain has potentially disrupted the financial services sector by
making it cost-effective and in banking by reducing the processing costs [19]. Blockchain
deployment in the supply chain management provides encouraging benefits in enhancing
reducing costs and risks [54]. Additionally, Blockchain is expected to influence management
goals such as cost [31].

Innovativeness is a personal characteristic that prompts individuals to attempt new IT
and acts optimistic role in adoption behavior [72]. Innovativeness is a trustworthy predictor
of person’s attitude and IT approval [42]. Moreover, innovativeness explains the degree of
innovations that is being adopted by organization to upon IT technology adoption [73]. It
is an ambition to lead technology and be a visionary [74]. Innovativeness is measured as
the incentives of technology [75].

The technological construct that enables system utilization within a company is re-
ferred to as “facilitating conditions” by employees. Furthermore, facilitating conditions
refers to an awareness of the resources available to organizations to support the imple-
mentation of blockchain technology. In other words, customers are more likely to have a
simple and delightful experience with the technology and, as a result, be more engaged
with it, if they perceive a sufficient degree of technological, organizational, network, and
people support when using Blockchain. In fact, the Blockchain keeps a record of every
transaction, strengthening the system and simplifying transaction monitoring for all parties.
The average of these three organizational constructs, cost, innovativeness, and facilitating
conditions CVIs was 0.720 as the highest one as shown in Figure 4.

0.740

0.720

0.720

0.700

0.687

0.680

0.660

0.647

0.640

0.620

0.600

M Technological M Organisational  EEnvironmental

Figure 4. CVI average by Contexts summary.

The average of these three environmental constructs, market dynamics, regulatory
support, partner readiness CVIs, was 0.687. Market dynamics refers to the constant trans-
formation of a highly competitive and intricate market [76,77] employs a Blockchain ma-
turity model for Blockchain adoption that considers market dynamics based on a 5-stage
taxonomy model, advising enterprises to do comprehensive feasibility studies before de-
ployment. It also refers to the internal pressure and the desire to obtain a competitive
edge that motivates organizations to embrace innovative technology while facing pres-
sure from upstream and downstream players as well as new advancements in business
models and industry standards [78,79] noted that challenges associated with legislation
and practical implementations of decentralized systems remain unresolved and urged the
creation of industry standards without delay. The market dynamics was an important
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determinant of Blockchain adoption, according to researches [80,81] and the experts in the
interview sessions.

Regulatory support refers to legal frameworks put in place by the state to monitor, en-
sure that users and technology service providers uphold their promises, and stop violations.
For e-commerce and service quality monitoring, as well as for authorizing and deploying
new technologies within a country’s rule of law, government regulation and legislation are
essential [82]. These laws are used as a safety net to ensure that all procedures are fair and
efficient. The same is true for customer behavior when it comes to Blockchain technology
and cryptocurrency. To reduce or lessen any emerging uncertainty, regulation is necessary.
Customers’ willingness to trust technology and secure its use may be impacted by gov-
ernmental regulations and directions. However, there are also other barriers to the global
adoption of cryptocurrencies, such as insufficient governmental oversight [83]. During the
interviews, all the experts agreed that the regulatory support is very important, and it will
have a big impact to accelerate the adoption of Blockchain. Most of them are concerned
about the legal protection while using Blockchain as there is a lack of government laws
supporting the implementation of Blockchain. These results indicate that substantial effort
must be expended to further elucidate these challenges. While there is some progress
towards tighter government regulation in Malaysia, further effort is required to clarify the
legal elements of Blockchain.

Partner readiness refers to the effectiveness of Blockchain deployment is contingent
on the degree of organization integration with current organization partners [49]. The
partners’ desire and collaboration to participate in the Blockchain project is a crucial
aspect of its execution, which is impossible if their connections are wrong [84]. Literature
suggests that an organization that adopts an innovation would expect its partners to
have a comparable innovation process in order to fully exploit the innovation on an inter-
organizational level [85]. The partner readiness was discussed with the experts. While most
of them believe that international partner readiness, they were worried about local partners’
readiness to collaborate and participate in developing Blockchain oriented software.

The average of trialability, security, and complexity, the three technological CVIs was
0.647. Trialability is described as “the degree to which an innovation is amenable to limited
testing” [13]. According to [86], the chance of successful adoption rises when individuals
and organizations are given the opportunity to sample an innovation prior to its actual
implementation. According to a research by [87].

Trialability is a significant element that impacts business application adoption. In their
research of e-commerce adoption, [88] discovered that trialability is a crucial factor that
influences the adoption of technologies. In a separate research, [89] emphasized the neces-
sity for a testing phase prior to the actual deployment of Blockchain smart contracts. As
organizations transition from traditional contracts to smart contracts based on Blockchain,
these new contractual systems and technologies will need to be evaluated to promote the
growth of user confidence in such technologies. Trials will aid in avoiding failure and
bugs [89]. Since previous researchers, such as [87,88] have demonstrated that trialability
is relevant to technological innovation acceptance, it is obvious that trialability will also
affect Blockchain adoption in the Software development business. This study’s respondents
expect to test Blockchain in a restricted scope before choosing whether to implement it
in practice, and they also believe a trial period before adopting Blockchain will lower
perceived risks.

Security is defined as “the capacity to protect the information and transaction data
of stakeholders throughout transmission” [90]. Blockchain technology offers a high level
of IS [91] and lets users conduct transactions anonymously by virtue of special properties
such as a protected database [92] and a privacy-preserving design. Threats to information
security are identified in the literature as a factor that influences technology adoption [93,94].
The advantage of Blockchain with relation to security was highlighted by the experts; they
believe Blockchain will foster a sense of security and confidence among project participants
due to the inherent noncentralized systems that safeguard all the transactions.
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Complexity is defined as “the perceived difficulty of learning to utilize and compre-
hend a new system or technology” [95]. Scalability [96,97], and a shortage of computational
capacity are the primary drivers of complexity in Blockchain applications [98]. Scalability
refers to the phenomenon in which a corporation that adopts an invention expects its
affiliates to have a comparable innovation process in order to implement the innovation
on an inter-organizational level. Another concern was the difficulty to learn Blockchain
technology, which experts believe it would affect the adoption of Blockchain, on the other
hand, the experts believe that Blockchain tools are easy to be implemented and used.

5. Conclusions

The present research is intended to identify the constructs and their items that influence
Blockchain adoption in Malaysia’s software development sector. The study evaluates
three primary contexts based on TOE: technological context (trialability, security, and
complexity); organizational context (cost, innovativeness, and facilitating conditions), and
environmental context (market dynamics, regulatory support, and partner readiness). A
few constructs were found in the literature and were eliminated by the 10 interviewed
experts, such as relative advantage, compatibility, management support, and competitive
pressure. The nine constructs and their items are verified by the content evaluation method
using a questionnaire survey with 25 experts. Findings reveal that the categorizing of the
constructs best follows TOE theory, and that the organizational context is more significant
than technological and environmental contexts. Additionally, partner preparedness is the
most important construct, whilst security and enabling conditions are the least important
ones. The research’s theoretical contribution may be seen from a few perspectives. This
study is the first to explore the constructs and their items that influence the software
development industry’s intent to adopt Blockchain, so the data provided here constitutes
a significant contribution to the expanding body of research in this emerging field. This
study is the first use of the TOE framework to investigate the adoption of Blockchain
in the software development industry specifically, which is beneficial for analyzing a
comprehensive collection of technological, organizational, and environmental constructs
that might influence the inclusive decision-making process of an organization. The study
provides some insight into the role of cost, innovativeness, and facilitating conditions
in the software development industry’s choice to adopt Blockchain which implies that
organizational context has a role in promoting the adoption of Blockchain decisions. Finally,
this study sets the path for future research avenues. Blockchain adoption in the Malaysian
software industry remains in the developing stages, and future studies may track the
diffusion of the innovation as it progresses from “early adopters” to “laggards” on the
innovation diffusion curve [13]. The role of Blockchain in software development process
improvement and in the industry of software is a potential source of major theoretical
and managerial contributions, and so demands great consideration. Indeed, Blockchain’s
technology advancements must be matched with a deeper grasp of software process
improvement and the necessary organizational aspects. Therefore, further study is required
to investigate the integration of Blockchain into software project management processes in
greater depth.

6. Limitation and Recommendation

This study focuses on the adoption of Blockchain in Malaysian software development
companies. This study employed qualitative semi-structured interviews and structured
questionnaires to collect data from Malaysian academic and industrial experts. The results
indicate that the presented constructions are reliable, as shown by the interview and
the judgments of experts. It is advised that future research examine the relationship
between these constructs. Likewise, research into the presented constructions in other
developed countries is advantageous for the global adoption of Blockchain technology. In
addition, a possible extension of the present study could be additional investigation through
an exhaustive quantitative questionnaire survey to evaluate the readiness of Malaysian
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organizations based on the constructs and their items found in this study; these constructs
can be modeled based on TOE hypothesis to study their impact on users’ attitude towards
Blockchain and their intention to use it. Finally, other studies can develop a framework for
successful Blockchain adoption based on the constructs provided in this study, as well as a
framework to address the necessary improvement in the software development process
caused by the adoption of Blockchain in software development companies.
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