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ABSTRACT

The purpose of this research is to identify and investigate the factors that influence Blockchain technology adoption in
Malaysian higher education sector. This research has proposed a theoretical framework for Blockchain technology
adoption based on Integrated TAM model and TOE framework constructs. The seven factors examined in this research
are relative advantage, perceived ease of use, perceived usefulness, scalability concern, top management support,
competitive pressure and regulatory policy. Factors are categorized in the Technological, organizational and
environmental context. A questionnaire-based survey was used to collect the primary data for this research, from five
Malaysian higher education institutes. Hypothesis for this research were derived using the proposed research framework
and previously published literature, and further tested using multiple linear regression. The findings of the statistical
analysis reveal that, perceived usefulness, competitive pressure and top management support have a significant and
positive influence on Malaysian higher education institutes intention to adopt Blockchain technology. This research was
performed in the Malaysian higher education sector, so this may limit the generalizability of the relevant findings. The
findings of this research provide a better understanding of which technological, organizational and environmental factors
affect the Blockchain adoption process in the Malaysian higher education institutes. This research contributes to the
theoretical body of knowledge of the technology adoption, by examining unique external variables with an integrated
TAM model and TOE framework approach.
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1. INTRODUCTION forced universities to not only focus on their core
educational activities like research and education but also

Information technology (IT) plays an important role  to adopt innovative tools and technologies that can help

for any organization in the current business environment
[1]. Fierce competitive business environment demands
from an organization to adopt disruptive technologies in
order to sustain in the market. It is very essential for an
organization to adopt appropriate technology that can be
helpful in achieving competitive advantage and
enhancing business operations and their performance [2]
[82-89]. Role of IT in the higher education sector and its
advantages for educational perspectives are greatly
noted. Universities around the globe have faced strong
competition in terms of student’s intake and educational
services. Major reason of this strong competitive
environment originates due to the increase in
globalization and recent rapid progress in IT [3].
Universities around the world are operating in a very
dynamic and complex business environment, this has

in decision making process [4]. Adopting Blockchain
technology can be a source of innovation for the
universities to improve their business process and
decision making capability [5] [90-93].

The concept of Blockchain was first introduced by
Satoshi Nakamoto in 2008 [6]. Although it is worth
noted, that the author did not use Blockchain word once
in the paper, rather it was acknowledged as bitcoin or
cryptocurrency. While Blockchain is a distributed
database that keep records in the form of list of chains
coupled in blocks [7].

Blockchain technology is considered as a base for
distributed ledgers, that can be used for innovative
mechanism of decentralized and transparent transactions
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in various sectors [8]. Furthermore, Author [9], declared
Blockchain as a similar class of innovation like internet.

Blockchain technology can truly revolutionize the
higher education sector by shifting its traditional
paradigm[10]. Through utilizing Blockchain technology
higher learning institutes can make their degree issuing
process more transparent and efficient.

Blockchain technology can be an effective solution to
the fake degrees issue in Malaysian higher education
sector[11]. Although Blockchain technology has been
embraced by the Malaysian financial services industry,
higher education sector of Malaysia is yet to explore the
potential of Blockchain technology [12]. However,
Malaysian government is actively taking steps to utilize
Blockchain technology for the education perspective.
The education Ministry of Malaysia has setup a
university consortium on Blockchain technology which
includes six public universities of Malaysia, and the sole
purpose is to launch a degree issuance and verification
system[13]. Based on the research conducted in
University of Malaya, Blockchain technology is still in
its infancy phase and with time challenges in its adoption
across various industries would come up. These
challenges would range from technological to regulatory
context and surely with progress their solution will be
highlighted [14]. Malaysian industry is open to various
applications Blockchain technology has to offer [15],
with regards to this, Malaysian industry-government
group of high technology (MIGHT) has declared the
Blockchain technology adoption by 2025 [16].
University Malaysia Pahang (UMP) has launched a
system called as Valid8, which is based on Blockchain
technology, the sole purpose of this system is to make
their degrees tamper-proof [17]. Limkokwing university
Malaysia and University Tunku Abdul Rehman (UTAR)
have also shown interest in Blockchain technology and
are actively involved in performing research activities to
integrate Blockchain as a part of their system. Currently
financial, healthcare and audit firms are prominent
examples of Blockchain adoption in Malaysia, and higher
education sector is yet to explore it [18].

With the established facts above, this study seeks to
identify the factors influencing Blockchain adoption in
Malaysian higher education institutes. Major aim of this
study is to identify factors related to technological,
organizational and environmental context that can
influence Malaysian higher education institutes intention
to adopt Blockchain technology in their educational
settings. ldentified factors will be ranked based on their
criticality, so that it is helpful for universities to prioritize
these aspects based on their significance.

2. LITERATURE REVIEW

Blockchain technology has the great potential to be
applied in the higher education sector. Several
universities have utilized Blockchain to design and
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implement solutions related to higher learning. Majority
of them have utilized bitcoin version of Blockchain to
develop their solutions [19]. The national university of
La Plata (UNLP) has been working on creating a
framework, which would be based on Blockchain for the
purpose of verification and validation of the academic
documents and achievements. This higher education
solution utilized Blockchain and some aspects of
cryptography, in order to authorize and deliver diplomas
for their students. This solution only deals with the
certificate issuing using bitcoin version of Blockchain, it
does not entertain the problem of gained marks/credits
verification, for the respective student if he/she has
completed the degree [20]. One similar solution is also
being designed by CESYT college in Argentina[21],
[22].

The Leonardo da Vinci Engineering School in Paris,
declared in 2016 that they will certify their degrees using
a platform that will utilize bitcoin Blockchain. They
collaborated with a company named as Paymium, which
operates as a startup in France. Currently they have not
introduced any prototype to test this solution [23].
Holberton school of software engineering in San
Francisco, showed their interest in the technology and
declared in 2015, that they would use Blockchain to
engage and help potential employers regarding the
verification of the academic achievements [24]. The
university of Nicosia has been declared as the first
university to officially adopt Blockchain for the
verification of their degrees. Moreover, university has the
privilege to be the first higher education institute that
accepted bitcoin as a payment method [25].

Research in the field of Blockchain and its
applicability in the higher education sector is rapidly
growing. The Open university in UK, initiated a project
OpenBlockchain, for the purpose of highlighting the
technology’s strength and its advantages in this field[26].
Many universities have initiated to start teaching
Blockchain in the degree level. Woolf University was
initiated at the Oxford University and its claims to be the
first Blockchain-based learning institute. It is an online
learning institute which works on the basis of an
application, which will enable different academics to
market their expertise. Students will be able to select their
degree level courses and its credits, while the dues will
be paid using Woolf tokens which is based on
cryptocurrency [27]. Smart contracts that are based on
Blockchain, will be used to store educational documents,
record each course attendance and formalizing the
payments. It is quite visible that Blockchain will change
the whole scenario of how the things will be managed at
this online university, where universities management
has to deploy different officers and system operators to
mediate between students and their respective lecturers.
Most notable advantage of this Blockchain based
university will be that, students will have to pay less
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module fees and the academic employees will have
higher pays [28].

According to the study by [29], Media Lab of
Massachusetts Institute of Technology (MIT) is the only
entity that has developed a complete academic
credentialing platform that is based on Blockchain.
Media lab team has utilized bitcoin instead of Ethereum
as they think it is more powerful and can survive longer
as compare to Ethereum. MIT Media Lab introduced a
mobile application in 2015 for the purpose of issuing
digitalized educational certificates to the students, this
electronic system is called as Blockcerts. MIT media lab
collaborated with a software company Learning Machine
(LM) to initiate its maiden Blockchain-based certificates
to the team of IT innovators[30]. They even went ahead,
by issuing Blockchain-based diplomas to the students of
Sloan School of business. Furthermore, [31] claims that
MIT would get the feedback regarding this platform from
the students who will graduate in the year 2018, while it
will learn from the existing Blockchain projects to further
utilize the use of Blockchain in its services.

2.1. Technology adoption theories and models

Based on the findings of [32], adoption can be divided
into three different stages, individual, organizational and
combined. While various researchers have critically
discussed that UTAUT, TRA and TPB were completely
focused on identifying perceived adoption at the
individual level and less focused on the organizational
point of view of the technology adoption [33]. Based on
that, TAM integrated with TOE framework is widely
adopted for analyzing adoption of a new technology in
the organizational context [34]. TAM has been regarded
as the most accurate and efficient model to evaluate
organizational view of technology adoption [35]. Based
on the critical review of various researchers, TAM model
has been found as the most attractive theory in the
literature, and TAM model and its integrated versions
with other models have been widely accepted as a valid
method of empirical and theory-based studies. In fact,
this approach of modified TAM is greatly adopted by
researchers in comparison to other existing model and
theories [36]. Furthermore, TAM model has some
advantages like, it’s simple and efficient design enables
researchers to predict the wide range of individual’s
perception about the technology adoption with regards to
organizational level, also has been accepted as the most
dominant theory for examining technology adoption at
the user level [37].

TOE framework on the other side, has gained a
notable appreciation in the context of examining
technology adoption at the organizational level. Various
researchers have tested its determinants for the adoption
purpose in the context of different technologies[38]. This
organizational based theory covers factors that are
distributed over technological, organizational and
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environmental prospects of the technology adoption.
TOE framework enables researchers to examine the
adoption of a new technology and its process that can be
influenced by technological, organizational and
environmental variables [39], [40].

TOE framework major constructs technology,
organization and environment has made this framework
more significant than other similar theories and models
in the literature. TOE framework has been regarded as
more effective than Innovation diffusion theory (IDT)
which only covers the technology and organizational
variables of the technology adoption [41]. Also, TOE
framework is flexible in terms of industry application and
organization size[42]. Based on the findings of [43], this
framework has been greatly examined in technology
adoption research works and has produced empirical
benefits that are also consistent. Moreover, Researchers
[44], further added their value to this perspective, as they
reported that this framework’s usefulness has been
greatly validated in the published researches for the
purpose of technology adoption in an organization.
Hence, TOE framework is utilized in this research for
theoretical perspective and factors identification.

2.2. Determinants of technology adoption: In
the context of HEI’s

A research was performed in Saudi Arabian
universities by [45], in the context of cloud computing
adoption. They identified factors that would influence
technology adoption in the universities based on TOE
framework. They examined factors based on
Technology, organization and environment as
independent variables and cloud computing adoption as
the dependent variable. They conducted an online survey
in which they sent emails to key decision makers of
different universities. Based on their results, relative
advantage, complexity and regulatory policy were
considered as one of the most significant factors that
would influence Blockchain adoption in the sample
universities. A similar study was conducted by [46], in
which IT professionals were used as a sample of data
collection. In this research, TOE framework was utilized
and top management was declared as the only
determinant of cloud computing adoption in the context
of Saudi Arabia institutes.

Researchers [47], conducted a study on cloud-based
service adoption in higher education institutes of
Malaysia. Their study adopted TOE model for
identifying major determinants of technology adoption
based on technology, organization and environment
context. Based on their findings, Top management
support, relative advantages and competitive pressure
were one of the significant factors that can impact
technology services adoption in higher education
institutes of Malaysia. Moreover, researchers [48]
emphasized on the role of top management and its
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support for the implementation of the new technology in
higher education institutes of Malaysia. Their findings
concluded that, organizational support plays a key role in
successful implementation of a technology in higher
education institutes.

An online survey was conducted by [49], to identify
the factors that will influence academic librarian’s
intention to adopt mobile technology in their operational
environment. They proposed a research model based on
integrated TAM-TOE  framework.  Technology,
organization and environment constructs were extracted
from TOE framework, while perceived ease of use and
perceived usefulness were extracted from basic TAM
model to act as mediating variables between the
identified factors and mobile technology adoption
variable. They performed a regression analysis to extract
the most critical influencing factors of mobile technology
adoption among academic librarians. Technology
compatibility, management support and relative
advantage were found as the most significant factors for
the adoption of the respective technology. Furthermore,
PEOU and PU directly influence technology adoption
among academic librarians.

According to the findings of Researcher [50], many
innovative use cases have been developed and are
functional by utilizing the distributed and secure
environment of Blockchain. But, with time and
experience bitcoin version of Blockchain has come up
with challenges in context of scalability and security [51],
[52]. Based on the study of [53] Blockchain use-cases
have come up with limitations in the decentralization of
the storage entity. Furthermore, for Blockchain to be
adopted on a wider scale, there is a need to improve the
scalability of the present design.

3. RESEARCH METHODOLOGY

Empirical approach will be adopted for this research,
this approach will help to develop a research structure to
review previous published literatures and identify the
factors that would influence technology adoption in
Higher education institutes of Malaysia. Empirical study
is very helpful in technology adoption process as
empirical results can be used to study the impact of
factors that will be identified [54], [55]. Developed
research structure would be helpful to answer all the
research questions of the study. Furthermore, quantitative
method is used for this research. As quantitative method
is based on structured and validated data collection
techniques while qualitative method gives responses that
are open-ended and are reflections [56].

3.1. Proposed Research Framework

Research framework for this study has been
developed using the integrated approach of TAM model
and TOE framework. Integrated approach of using TAM
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model constructs and TOE framework constructs has
been widely acknowledged and validated by the
researchers in the technology adoption studies [36], [49],
[571-[59]. Major constructs of the proposed research
framework have been identified from the critical review
of the published literature in the technology adoption
field. This proposed framework will be helpful in
studying the higher education institutes intention to adopt
Blockchain based on the identified external factors.

Blockchain adoption

Figure 1 Proposed Research framework

Technology context

Relative advantages

Perceived ease of use

Perceived Usefulness Environment Context

Scalability concern Compefitive pressure

Regulatory Policy

Organization context

Top Management Support

3.2. Data Analysis and hypothesis testing

Statistical package for the social sciences (SPSS) will
be used for the purpose of data analysis. Once the data is
collected it is required to test its reliability, for this
purpose Cronbach’s Alpha technique will be adopted.
Cronbach’s alpha is used as an index of reliability and is
greatly practiced as an objective measure of reliability.
Alpha estimates are easier to measure as compare to other
measures like (Test retest reliability estimates), because
it is very useful when the study is based on multiple items
[60], [61]. Independent variables are the factors identified
in the proposed framework based on technological,
organizational and environmental context while
dependent variable is Blockchain adoption in higher
education institutes of Malaysia. Cronbach’s Alpha
technique will help to analyze the data and decide the
consistency among the items and responses of the
questionnaire. Online questionnaire will be used for the
data collection, and google survey form is chosen for
constructing the survey as it is a widely adopted tool by
academic researchers [62]. Furthermore, links would be
sent to the selected sample using emails.

Multiple regressions would be performed to indicate
the predictability of the dependent variable (Blockchain
technology adoption) using the independent variable
values. Statistical importance of every identified variable
is easier to analyze using multiple regression method.
Lastly, stepwise technique will be used to highlight the
most critical factors from the identified factors
(variables) that will have the greatest influence on
adoption of the technology in higher education institutes
of Malaysia. Stepwise regression is widely practiced by
researchers after performing multiple regressions to
avoid misleading regression about the importance of
variables.
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4. RESULTS AND DISCUSSION

Quantitative method is used to collect and analyze the
data in this study. Online questionnaire survey was
distributed through emails among 200 participants,
which includes IT/management staff and faculty staff of
the sample universities. Relevant universities were
selected based on the fact, that either they have adopted
Blockchain or they are currently in the process of
adopting Blockchain. Following 5 universities were
selected as the sample for distributing the survey,
Universiti Tunku Abdul Rahman (UTAR), University
Malaysia Pahang (UMP), University of Malaya (UM),
University of Technology, Malaysia (UTM), and
International Islamic University, Malaysia (IIUM).
Graphical representation of the response rate is shown
below.

Overall response rate of the questionnaire survey was
22% as only 44 participants out of 200 filled the
questionnaire correctly. Response rate of the survey was
quite low, as majority of the universities in the sample are
public universities, and it is difficult to reach lecturers
and IT staff of the public universities due to time
constraints. While, the responses collected are still
sufficient enough to perform a quantitative analysis in the
SPSS. Based on the collected data, 68.1% of the
responses came from UTAR, UMP and UTM with equal
proportion of 22.7% each. Furthermore, 20.5% responses
came from 1HUM and 11.4% of the responses came from
UM and being the lowest in the sample category.

Table 1. Reliability Analysis

Relative Advantages Perceived ease of use  Perceived usefulness Scalability concerns
(RA1-RAS) (PEQU{-PEQUZ) (PU1-PU3) (8€1-5C4)
Cronbach's Cronbach's Cronbach's Cronbach's
Aoha N of tems Alpha N of ltems Aloha Nof liems Alpha N of items
87 5 785 2 905 3 754 4
Top management Competitive pressure  Regulatory policy (RP1- Blockehain adoption
support (TM1-TM4) (CP1-CP4) RP3 (BA1-BA2)
Cronbach's Cronbach's Cronbach's Cronbach's
340 4 83 4 259 3 728 2

Variables perceived ease of use (PEOU), Scalability
concerns (SC), Top management support (TM),
Competitive pressure (CP), Regulatory policy (RP) and
Blockchain adoption (BA) have Cronbach’s alpha value
between 0.7-0.9. These variables and their items have
shown acceptable range of reliability. While the variables
relative advantages (RA) and Perceived usefulness (PU)
have resulted a Cronbach’s alpha value of greater than
0.9, hence these variables and their items are highly
reliable. Based on the results of Cronbach’s alpha, it can
be deduced that all the items in the questionnaire are
reliable enough for conducting further analysis.
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Table 2. Multiple regression Analysis

Coefficients™
Standardized

[ G 95.0% Confidence Interval for B

Model B Std. Error Beta t Sig. LowerBound [ Upper Bound
1 (Constant) 1.439 460 1.499 142 - 508 3386
RA -2.040 437 -1.700 -4 662 000 -2827 -1152

™ 1.082 303 677 3609 oot 478 1.706

CP 1123 306 800 367 oot 502 1743

PU 1.008 38 1150 3.450 001 452 1.743

PEOU -.504 231 -473 -2.181 036 -a72 -.035

RP -.055 209 -.080 -.264 794 -479 360

SC -.060 302 -.030 -198 844 -.673 553

a. Dependent Variable: BA

The general form of equation derived from the
regression model to predict the dependent variable (BA)
from the independent variables (RA, PEOU, PU, SC,
TM, CP, RP) is:

Predicted (BA)= 1.439 — (2.040 X RA) — (.504 x PEOU)
+(1.098 x PU) — (.060 x SC) + (1.092 x TM) + (1.123 x
CP) — (.055 x RP)

Table 3. Stepwise regression (Model summary and
ANOVA statistics

Modal Summary

Adjusted = Std. Error of
Modeal R R Square Squars the Estimats
1 s10% 260 242 105745
2 s576Y .332 300 1.01681
3 G4RT 416 372 a62Tae
4 7oad .502 451 90060
5 7a1* 525 576 79109
a. Predictors: (Constant), CP
b Pradictors: {Constant), CP, TM
e, Predictors: (Constant), P, TM, RA
d. Fredictors: (Constant), CF, TM, RA, FEOU
e, Predictors: (Constant), CP, TM, RA, FEQLU, PL
ANOVA®
Sum of
Wodal Squares df Mean Square F Sig.
1 Ragrassion 16.507 1 16.507 14.762 ooo®
Residual A6 965 42 1118
Total 63.472 43
2 Ragression 21.081 2 10,641 10,185 oo00®
Residual 42.390 " 1.034
Total 53.472 43
3 Regression 26.393 3 B.798 8.4 o007
Rasidual 37.078 40 827
Total 63472 43
'] Regression 31840 [} 7860 a.814 ooo®
Residual 31632 38 811
Total 63.472 43
5 Regrassion 39,680 § 7038 12,684 oo’
Residual 23.782 i 516
Total 53.472 43

a. DepandantVariable: BA

b. Pradictors: (Constant), CP

e. Prediclors: (Constant), CP, T

d. Pradiciors: (Constant), CF, TH, RA

. Pradictors; (Constant), CP, TM, RA, PEOL

I Prediclors: (Constani), CP, TM, RA, PEOU, PU

Based on the outcome of the stepwise regression
method, there are total 5 iterations and, in each iteration,
separate models are created. In each model, a significant
variable is added each time to check the predictability on
the dependent variable. In model 1, CP variable has been
selected as the most important variable, which also
explains the highest variance (26%) of Blockchain
adoption. While subsequently, in the model 5, all the
important variables are selected based on their rank and
significance that they have for predicting the dependent
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variable. Significant variables selected in the model 5 are
in this rank respectively CP, TM, RA, PEOU and PU.
While, the variables SC and RP are rejected by the
stepwise method as they do not explain sufficient
variance for the dependent variable. In the model 5, the
“R square” value is .625 which means all the significant
variables explain 62.5 % of the variance in Blockchain
adoption. This result is approximately similar to the
outcome of simple multiple linear regression as; 62.7%
variance is explained in that approach. Thus, this also
validates the outcome of both methods used. In the
“ANOVA” statistics of the stepwise method, all the
resulted scenarios have a “sig.” value (p<0.0001), which
indicates that all the model scenarios show a good fit for
the data.

4.1. Discussion

Hypothesis Decision
H1: Relative advantages of blockchain technology has a positive Rejected
influence on Malaysian higher education institutes intention to adopt
blockehain technology.
H2: Perceived ease of use has a positive influence on Malaysian higher Rejected
education institutes intention to adopt blockchain technology.
H3: Perceived usefulness has a positive influence on Malaysian higher
education institutes intention to adopt blockchain technology.
H4: Scalability concerns of blockchain technology has a negative Rejected
influence on Malaysian higher education institutes intention to adopt
blockchain technology.
H5: Top management support has a positive influence on Malaysian
higher education institutes intention to adopt blockchain technology.
H6: Competitive pressure from the rivals, has a positive influence on

Accepted

Accepted

Accepted
Malaysian higher education institutes intention to adopt blockchain
technology.
H7: Supportive regulatory policies have a positive influence on Rejected
Malaysian higher education institutes intention to adopt blockchain
technology.

Figure 2 Hypothesis decision

Decision regarding the hypothesis has been
summarized. Multiple regression analysis was conducted
to test the constructed hypothesis. The regression model
explains 62.7% of the variance for the dependent variable
(Blockchain adoption), this indicates that, more than half
of the variance has been explained by the predictors, for
the Malaysian higher education institutes intention to
adopt Blockchain technology. Overall the regression
model was a good fit, with a significance value of (p <
0.0001). Based on the results of the regression model, 4
hypotheses (H1, H2, H4 and H7) were rejected due to the
unsatisfactory statistical support, while 3 hypotheses
(H3, H5 and H6) were accepted due to the significant
statistical support.

4.1.1. Theoretical implications

In the technological context of the proposed research
framework, Relative advantages factor was perceived to
have a positive influence on Malaysian higher education
institutes intention to adopt Blockchain technology (H1).
Based on the results of statistical analysis, (H1) was
rejected as the “beta” coefficient value of relative
advantages (RA) was (-2.040), which indicates that
relative advantages of Blockchain technology negatively
influence Blockchain adoption in higher education

Atlantis Highlights in Computer Sciences, volume 4

institutes of Malaysia. This is not consistent with the
studies, that have identified relative advantages as a
positive factor for Blockchain adoption in the higher
education institutes [45], [63]-[65]. Relative advantage
of a technology provides a motivational base for the
adoption process of an innovation in the organization, as
the users and management consider that, relative
advantages will enhance their work efficiency [66].

Relative advantage of a technology is usually
considered as a positive influencer of an adoption
process, but relative advantage was observed to have a
significant negative influence on Malaysian higher
education institutes intention to adopt Blockchain
technology. There can be multiple reasons for this
conflictive finding, although universities do realize the
perceived benefits of the Blockchain technology, but they
might have lower level of Blockchain expertise and
knowledge. Another possible reason can be, that
Blockchain technology is a new technology in this
industry, and has a complex implementation mechanism.
Also, universities might have considered the cost of
implementing Blockchain technology, as the high cost of
implementing a certain technology can act as a barrier to
its adoption process [67]. A study by [68], identified
relative advantage factor as being the negative influencer
in the adoption process. Their findings concluded, that
relative advantage can act as a barrier to adoption
mechanism in an organization only if, the technology is
relatively new and its implementation is perceived as
costly. Although Blockchain technology has many
potential benefits such as transparency and inter-
connectivity [20], [22], yet higher education institutes of
Malaysia do not consider it more advantageous than other
operational technologies.

Perceived ease of use factor was noted to have a
significant positive influence on technology adoption
based in the previous published literature. Hypothesis
(H2) was rejected, based on the statistical analysis that
resulted negative “beta” coefficient (-.504) value of
variable perceived ease of use. This resulted, as a
negative influence of perceived ease of use on Malaysian
higher education institutes intention to adopt Blockchain.
These findings are not consistent with the studies that
have identified perceived ease of use as the positive
determinant of technology adoption process in the higher
education institutes [49], [69]-[71].

Although perceived ease of use has been identified
as the significant factor, but higher education institutes of
Malaysia consider Blockchain applications and systems
as difficult to operate. These findings imply that, some
innovations and technologies are easier to understand and
operate, while other technologies might require some
extra effort and knowledge [72]. Also, the relation
between perceived ease of use and Blockchain adoption
in higher education institutes of Malaysia might have
been mediated by other factors such as user experience
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and user characteristics [73]. Thus, further research is
required, with the inclusion of mediating factors to
determine the direct relation between perceived ease of
use and Blockchain adoption.

Although the statistical value indicates that scalability
concerns has a negative influence on Blockchain
adoption, but still it is not significant enough to predict
Malaysian higher education institutes intention to adopt
Blockchain technology. This result is not consistent with
the previous studies, which has identified that, scalability
is one of the major concern of Blockchain technology and
its wide applicability across various industries [50].
Blockchain processes approximately 7 transactions per
second, which is considered as very low for its
application in different industries and their respective
applications [74]. Previous studies have identified that,
Malaysian government is taking notable steps to regulate
Blockchain and motivate higher education institutes to
adopt Blockchain technology [15], [18].

Users consider technology useful, if with the use of
technology their work efficiency and performance
increases [75]. Use of Blockchain technology is
perceived useful, as it can impact, performance of the
university and its user’s in multiple ways. Blockchain can
benefit, Malaysian higher education institutes in context
of storing education data in the digital form, which can
be transparent and decentralized. Also, universities of
Malaysia are faced with a challenge of certificate forgery,
and Blockchain has the potential to overcome this
challenge, as universities can issues certificates and
degrees based on Blockchain platform. Such platforms
are already functional and universities are issuing
certificates by utilizing Blockchain technology[20], [22].

Top management support is essential in the higher
education sector, regarding the mechanism of innovation
adoption. As, top management decides which technology
and innovation, they will adopt for their strategic and
educational purposes [76]. Decision makers in the higher
education institutes are usually the top management, and
their decision and evaluation are the key in deciding
whether they will adopt certain technology or not. Top
management supports an adoption process of a new
technology like Blockchain, by providing necessary
resources and funding for its implementation and
integration with the current systems and also motivating
its users for accepting the technology adoption process.
In Malaysian two universities have already adopted
Blockchain technology for their degree verification and
issuance process [13].

Hypothesis (H7) refers to the regulatory policies of
Blockchain technology with respect to Malaysian higher
education institutes. Regulatory policies of Blockchain
are perceived to be supportive, so, it has a positive
influence on Malaysian higher education institutes
intention to adopt Blockchain technology. Based on the
statistical analysis, regulatory policies of Blockchain
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technology were not found as a significant (p = .794)
determinant of its adoption for Malaysian higher
education institutes. Although previous studies have
identified that, Malaysian government is taking notable
steps to regulate Blockchain and motivate higher
education institutes to adopt Blockchain technology [15],
[18]. Still yet, Malaysian government is in the early phase
of regulating Blockchain, due to its changing
environment [14]. This can be one of the major reasons
that, respondents do not consider regulatory policy as the
determinant of Blockchain technology in the higher
education sector of Malaysia. Also, as the Blockchain
technology is currently in its infancy phase of being
implemented across various industries[77], [78], this
might be a reason that Malaysian higher education
institutes do not want to take a risk of adopting a
technology that is currently new, due to the perceived
risks. Hence, there is a need to research more on
regulatory policy of Blockchain technology, to achieve a
consensus of whether it will determine its adoption in the
higher education sector.

Adopting Blockchain technology can be a source of
innovation for the universities to improve their business
process and decision making capability [5]. While
keeping in view, that few Malaysian universities are
interested in adopting Blockchain technology [13], [17],
and with that universities that will implement Blockchain
might have certain edge in their industry environment. As
already established, employers will have trust on the
certificates issued by the respective university and this
will increase overall reputation of the university in the
industry and higher education sector. Higher education
institutions compete on the basis of their educational
services, IT infrastructure and quality of their output [79].
Hence, it becomes essential for higher education
institutes to adopt disruptive technologies like
Blockchain to sustain in the competitive environment.

4.1.2. Managerial implications

Management of the non-adopter and adopter
universities in Malaysia can take advantage of the review,
by focusing on the potential applications that have
already been developed and utilized by other higher
education institutes. While proposed use-cases of
Blockchain identified in the literature, can be further
tested to evaluate their significance for the higher
education institutes services perspective. Perceived
usefulness is identified as one of the important variables
for Malaysian higher education institutes intention to
adopt Blockchain technology. Thus, this implies that,
decision-makers of the universities who want to
operationalize Blockchain technology, should inform
their user’s and employees regarding the usefulness of
Blockchain technology and how it can impact their
overall work performance. As, once the potential benefits
will be realized by the users of the technology, they will
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be motivated to adopt it [80], and this will increase their
overall satisfaction level for the respective technology.

It is a reason to perceive that intention towards the
adoption of a technology will transform over time.
Considering that Blockchain is a disruptive technology,
it is obvious that, with time more potential use-cases of
Blockchain for higher education sector will be identified
and that might cater the respective business and
educational needs of the universities. This is consistent
with the study of [81], where they mentioned four
different phases of adoption, and fourth phase deals with
transformation. It is perceived that, Factors influencing
Blockchain adoption will be different in transformation
phase than in the other early phases (initial use or
substitutional phase). This implies that, once the users are
more expert and educated, perceived ease of use and
relative advantage variable might come up as more
significant and positive influencer of Blockchain
adoption in the context of higher education institutes of
Malaysia.

5. CONCLUSION AND FUTURE SCOPE

Organizations are constantly adapting their practices
to sustain and stay ahead of the current complex and
dynamic business environment. Higher education sector
of Malaysia has evolved as an economy-driven entity for
Malaysian government. This has enforced a fierce
competition in the higher education sector of Malaysia.
Universities are focusing more on research activities and
innovations to stay ahead in the changing business
environment. Blockchain technology can revolutionize
the practices and services offered by the higher education
institutes.  Blockchain  technology offers certain
advantages to this sector, such as, greater transparency,
improved traceability and enhanced security. Various
universities around the world are taking advantage of
these features of Blockchain technology. Yet, higher
education institutes of Malaysia lack behind in adopting
Blockchain technology. This is the motivation behind
this research, to identify and evaluate determinants
(enablers or barriers) of Blockchain technology that can
influence Malaysian higher education institutes intention
to adopt it.

Predictor variables in the research were relative
advantages, perceived ease of use, perceived usefulness,
scalability concern, top management support,
competitive pressure and regulatory policy and
dependent variable was Blockchain adoption. Based on
the findings from the conducted statistical analysis three
hypothesis were accepted from the constructed seven
hypothesis. Perceived usefulness, top management
support and competitive pressure were identified as the
significant factors that would influence Malaysian higher
education institutes intention to adopt Blockchain
technology. While, competitive pressure was identified
as the most significant factor for this research.
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Furthermore, the proposed framework explains, 62.7% of
the variance for the Malaysian higher education institutes
intention to adopted Blockchain technology.

Integrating more external variables to this framework
might increase the variance to be explained for
Blockchain adoption. Hence, it is suggested to evaluate
more external variables in the context of technology,
organization and environment for studying Blockchain
adoption. It was greatly noted that, experience and
knowledge regarding the technology plays a key role in
determining the effect of external predictors on
Blockchain adoption. It is recommended to add
experience and knowledge components as the mediating
variables for studying the Blockchain adoption
likelihood. Relative advantage and perceived ease of use
resulted an opposite effect on Blockchain adoption and
were not consistent with the previous studies. Further
research can be conducted on these variables to
generalize their influence on Blockchain adoption. This
research was conducted on five Malaysian universities,
hence, considering more universities might result in more
consistent findings. While, this research is limited to
Malaysian higher education sector, future research could
look into other sample countries to highlight differences
and similarities with respect to Blockchain adoption. It is
perceived that, different business environment,
regulations and cultures might result in different
determinants of Blockchain adoption. Furthermore,
Blockchain technology is relatively new and is maturing
as an innovation, so the determinants of Blockchain
adoption might change during this phase. Further
research with respect to Blockchain adoption is exciting
and required.
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