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Introduction
Data science is considered an inter-disciplinary field, and it is now experiencing a 
quantum shift with the arrival of deep learning technology. Deep learning uses multi-
ple layers to extract valuable information from structured, semi-structured, and even 
from unstructured data. The communications and information technology sector has 
witnessed rapid and successive developments including the emergence of the Internet 
(Asad et al., 2020), artificial intelligence (Fadhel et al., 2022; Ganguly, 2022), smart con-
tracts, and open-source software (Asif et al., 2021b), which can all be used and adapted 
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within the Sharia provisions to serve business organizations in general and Islamic bank-
ing in particular (Asad et al., 2018a). It needs to be considered that any prevailing option 
may not be available in future especially the advantageous cost effects and the competi-
tive nature of efficiency which can be achieved through the use of these technologies 
which are now a days crucial for the banking safety (Alsmadi et al., 2022). These advan-
tages triggered many banks and companies in different sectors in the Western world 
to apply this technology as quickly as possible (Damer et al., 2021). This is due to the 
advantages provided by these technologies (Abdennadher et  al., 2022), whether at the 
level of services to customers (Amir & Asad, 2018), or in the implementation of com-
mercial operations, or in enhancing confidence between the parties involved in Islamic 
banking (Kakkattil, 2019).

Information technology has numerous advantages including in terms of reducing costs 
(Khalil et al., 2018), assisting the government sector in digital transformation processes 
(Majali et al., 2022), achieving transparency and banking safety (Asad et al., 2021c), and 
monitoring account holders and deposits for the businesses practiced by the manage-
ment of Islamic banks towards investing their money efficiently and safely (Lukonga, 
2021). Despite the great importance of information technology and its impact on the 
business and services provided by banks to customers, there is still a slowdown in the 
response to the application of this technology among management officials in Islamic 
banks (Al-Okaily et al., 2022).

Another important aspect which should not be ignored is related to the turbulent 
environment (Asad et al., 2021c). In the era of technological advancement or informa-
tional technological advancement, the acceptability, and the sustainability of blockchain 
technology along with all other factors is highly dependent over the technological factor 
specifically informational technological turbulence considering as Technological Turbu-
lence (Chatterjee et  al., 2022) and Banking sector are relatively more exposed to it as 
they are highly linked than other organizations (Asad et al., 2018a). However, technolog-
ical turbulence is incapable of directly influencing the mindset (Chatterjee et al., 2021), 
but can influence the relationship between factors influencing the adoption of block-
chain technology and adoption of blockchain technology (Malik et al., 2021a, 2021b).

The main reason behind lack of using any latest technology in any organization is 
the backward mindedness of the leadership (Asif et al., 2021a) at the same time tech-
nological turbulence also influence the impact of factors that promotes adoption of 
blockchain technology (Hammami et  al., 2021; Ullah, et  al., 2021a, 2021b). Therefore, 
ignoring the use of these technologies, Islamic banks are lagging far behind in real 
competition with traditional banks (Hasan et al., 2020). Hence, lack of quick adoption 
despite proved benefits, shows the lack of willingness of the leadership towards adoption 
of blockchain technology, which needs to be investigated. Therefore, the purpose of the 
current research is to identify those factors which influence the application of block-
chain technology by the senior management and also to identify the moderating role 
of technological turbulence in strengthening or weakening the impact over adoption of 
blockchain technology. Based on the review of the literature economic efficiency, bank 
security, customer expectations, education, training, and perception are considered as 
the main factor that influence the senior leadership of the Islamic banks to adopt block-
chain technology (Asad et al. 2021b, Asif et al. 2021a, b, Hair et al. 2010, Sulaiman and 
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Asad 2023). The study uses the theoretical lenses of technological–organizational–envi-
ronmental framework commonly known as TOE Model and contingency theory. Thus, 
expanding the body of knowledge in the field of blockchain technology by linking it with 
Islamic banking and critical examining and confirming the factors that actually influence 
the readiness of senior management towards adoption of blockchain technology in the 
Islamic banks in Jordan.

The study is theoretical and especially practically important in the field of technology 
and innovation. Although blockchain technology is considered one of the major topics 
of interest for researchers and those interested in the banking industry, the researcher 
noticed a lack of empirical research in understanding the factors that influence adoption 
of blockchain technology, especially in the field of Islamic banking. Hence, the current 
research will fill the theoretical gap by confirming the factors that influence senior man-
agement readiness towards adoption of blockchain technology and by merging the two 
different theories linked over the same factor. As for the practical aspect, a realistic and 
applied study on Jordanian Islamic banks is needed to determine the extent of the senior 
management’s perception of the advantages provided by blockchain technology, the Sha-
ria law’s view of this technology, and the readiness to apply this technology. Sharia’s law 
in Jordan refers the adoption of laws relating to Islamic banking and finance that refer to 
fiqh and Sharīʿah as the basis for pertinent transactions (Bashayreh, 2019).

Literature and framework development
Blockchain technology is a form of human creativity and innovation based on digital 
technology for making a fundamental change in the work of various sectors (e.g., finan-
cial, commercial, transport, media, government) in order to fulfill the expectations of 
customers or citizens in terms of speed, transparency, and safety (Malik et  al., 2021a, 
2021b). This technology was invented by Harber and Storneta in 1991, and it takes the 
form of a decentralized digital record consisting of interconnected and increasing data-
bases so that the data cannot be changed (Taylor et al., 2020; Ullah, et al., 2021a, 2021b).

In a more precise definition, blockchain technology is an advanced digital technology 
made available to all, which is used to prove that a real process has taken place, and of 
which allows the simultaneous transfer of valuable assets between parties without cost 
or mediation, in the form of interconnected, incremental, and encrypted databases to 
achieve a high degree of safety (Abdennadher et al., 2022; Beck et al., 2017; Xie, et al., 
2023). This technological revolution has provided many advantages to many sectors; 
however, it also poses many challenges, by transferring valuable assets, it represents a 
qualitative development on the first digital revolution, which only specializes in transfer-
ring information (Damer et al., 2021).

Role of blockchain in Islamic Sharia standpoint

Since Islamic banks must use Sharia-acceptable means in their business, it is imperative 
to know the Sharia law’s standpoint on this technology because preserving funds and 
developing them in a Sharia way is one of the most important aims of Islam (Khan & 
Rabbani, 2022). In Jordan Sharia’s law is the adoption of laws relating to Islamic bank-
ing and finance that refer to fiqh and Sharīʿah as the basis for pertinent transactions of 
banks in the country (Bashayreh, 2019). Islam allows changes to keep pace with current 
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developments. Accordingly, Islam facilitates the achievement of public and private inter-
ests (Hamza, 2020). If conflict arises between the two interests, then priority is given 
to public interest over the private. Islam urges the attainment of knowledge and action 
(Bilal & Sulaiman, 2021; Hasan et al., 2020; Zuhaib et al., 2022). Accordingly, advantages 
of this technology are many and beneficial to the business of banks, yet we find that these 
technologies in general cannot be given a single common judgment due to the large 
number of programs and utilities that can emerge from it (Alam et al., 2019). Hence, it 
is necessary to look at the extent to which these technologies agree with the provisions 
of Sharia and the public’s interest, and the extent to which their ruling is determined by 
permissibility, prohibition, and the implementation of related rules and jurisprudence 
(Muneeza & Mustapha, 2019).

Economic efficiency and adoption of blockchain technology

This technology has been completed for its use in various economic fields (Alkhwaldi & 
Aldhmour, 2021), such as the energy sector (Wang & Su, 2020), in addition to the health 
sector (Balasubramanian et  al., 2021), however financial sector especially the Islamic 
banks still have a lot of margin (Yaseen et al., 2022). The multiplicity of business sectors 
for this technology has created another challenge represented by the government’s prac-
tice of monitoring and regulating in light of its interest, which represents the public’s 
interest (Alkhwaldi & Aldhmour, 2021). For the banking sector, especially Islamic banks, 
which is the subject of this study, digital technology in general is an important tool for 
serving and facilitating the banking business, as digital technology has contributed to 
enhancing financial opportunities, raising operating efficiency and increasing competi-
tive advantage, linking banks, and exchanging information and data (Rahmayati, 2021). 
Hence, economic efficiency is a significant factor which needs to be confirmed towards 
its importance behind adoption of blockchain technology. Therefore, the proposed 
hypothesis for empirical testing is as follows:

H1: Economic efficiency has a significant impact over adoption of block chain 
technology.

Bank security and adoption of blockchain technology

With sufficient laws and supported by technology that can track the transfer process, 
this technology facilitates the tracking of these crimes and the arrest of the perpetra-
tors (Albayati et  al., 2020). Therefore, in such a case, it is recommended that compa-
nies use this type of technology alongside known and trustworthy participants until the 
development of related laws (Asad et al., 2018a). Another one of the advantages of this 
technology is that it facilitates the implementation of green policies (Afum et al., 2021) 
and strategies in digital transformation (Asad et al., 2020) and the achievement of part-
nerships between the public and private sectors (Tolstolesova et al., 2021) in the field of 
services and revenue sharing, due to its capability in protecting large data (Asad et al., 
2022a), removing bureaucracy and corruption, and evading slow response (Nagi & Ham-
dan, 2009). Hence ensuring bank security is the core aim behind adopting blockchain 
technology by the banks in Jordan. Hence, based on the above discussion the following 
hypothesis is proposed:

H2: Bank security has a significant impact over adoption of block chain technology.
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Customer expectations and adoption of blockchain technology

The advantages of blockchain technology surpass that of others because it is not specific 
to banks alone. It also extends to customers in terms of these key advantages like cost 
saving (Cocco et al., 2017), by eliminating the paper-based system used in credits, trans-
fers, and so on, as well as reducing the risks of parties to documentary credits, by taking 
advantage of the consensus feature so as to ensure the authenticity of the documents. 
A major advantage which attract customers is speed and transparency, blockchain 
technology is designed to reduce the volume of interventions and obstacles created by 
the Internet system, which the financial systems of banks depend on, by canceling the 
intermediation system and adopting the peer-to-peer system at the same time (Allam 
et al., 2021; Kaur et al., 2020). Therefore, consumers are critical to the adoption of block-
chain technology. So, based on the above discussion the following hypothesis has been 
proposed:

H3: Customer expectations have a significant impact over adoption of block chain 
technology.

Education and adoption of blockchain technology

Nevertheless, the researcher agrees with the opinion that private networks should be 
adopted in the initial application of this technology by the bank or establishment until 
the spread of this technology and the integration of its system. Banking increases the 
added value through the development of new products and applications, in addition to 
liberating and easing the administrative and paper burdens of employees (Asad et  al., 
2021a; Vahdat, 2022), and motivating them to pay attention to the quality of services pro-
vided to customers (Allam et al., 2022; Chong, 2021). Considering challenges, the most 
important strategy is to adopt an appropriate approach that simulates the developments 
that have occurred in this technology (Koroma, et al., 2022). Education and communica-
tion serve as the main element for renewal and development, in addition to raising the 
level of competence of workers in business organizations through discussions, meetings, 
memos, and conferences (Sulaiman & Ahmed, 2017), and providing and updating indi-
viduals with the information they need to perform their work (Chethiyar et al., 2019). 
Thus, to motivate them educating them and guiding them to educate the consumers is 
critical for the success of blockchain technology adoption. Therefore, based on the above 
discussion over education the following hypothesis is proposed:

H4: Education has a significant impact over adoption of block chain technology.

Training and adoption of blockchain technology

Extremist groups are keen on obtaining financial resources to achieve their goals, and 
they are also very keen on not being detected and tracked by governments or banks 
(Mohammed, 2017). The property tracking of funds provided by this technology, the 
availability of some local and international laws to protect these assets (Sulaiman, 2002), 
and the cooperation between law enforcement agencies are capable of providing secu-
rity and security immunization. Achieving these targets are impossible without skilled 
employees, hence training in this regard supports the adoption and blockchain and 
achieving the targeted objectives. The provision of training develops the necessary skills 
to cope with the changes occurring in the market (Khan et  al., 2021), or through the 
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opportunities and fields offered by this technology, prior to the preparation of technol-
ogy operations with the help of specialized companies and the senior management who 
is responsible for arranging procedures and amending organizational structures to start 
work (Chong, 2021). Thus, the strategic role of training towards adoption of blockchain 
technology cannot be ignored. Hence, as discussed above about the role of training the 
following hypothesis is proposed:

H5: Training has a significant impact over adoption of block chain technology.

Perception and adoption of blockchain technology

The banks should adopt private networks for the technology instead of public ones in 
the settlement processes between banks to utilize the benefits of using blockchain tech-
nology (Dahdal et al., 2022). However, the perception of the users of blockchain technol-
ogy play a very critical role in this regard. Reducing systemic risks (Avgouleas & Kiayias, 
2019), such as political risks and economic embargoes, which some countries practice 
on other countries, by controlling cash transfers through central banks and the cash 
transfer system (swift) through decentralized data that does not pass-through interme-
diaries, giving security immunization against crimes (Hassani et al., 2018; Victor et al., 
2021). The reasons for relying on this technology are the principles and features of this 
technology, and some of its applications in addition to the most important obstacles that 
prevent its application (Aysan & Unal, 2021). Therefore, the following hypothesis is pro-
posed regarding the importance of perception:

H6: Perception has a significant impact over adoption of block chain technology.

Moderating role of technological turbulence

Technological turbulence is concerned with the problem linked with employees who face 
the dilemma of rapid advancement of technology. It is considered as a variable factor 
that holds moderating effect over the relationship between organizational and personal 
factors and blockchain technology adoption (Chatterjee et al., 2021). Whenever relation-
ship between two constructs is not obvious, a third variable impacting the relationship 
might facilitate the strength of the relationship or can weaken the relationship, and even 
in some cases, it can reverse the direction of the relationship, this variable is the moder-
ating variable as in this case technological turbulence (Malik et al., 2021a, 2021b).

In the present study, since technological turbulence is known to have a negative effect 
towards adopting a new technology, thus, is perceived to have a negative moderating 
influence. Initiatives in technological development are adversely affected by technology 
turbulence, which lowers the speed of technological growth and adoption of blockchain 
technology. It also impacts on practices that banks follow for adopting technological 
changes to mitigate the negative effect of new technology.

The literature has shown significant advantages of adopting blockchain technology, 
however, various researchers have focused over different aspects of blockchain technol-
ogy, moreover in the available literature, hardly any study has been observed that has 
collectively analyzed the combined effect of organizational as well as personal level fac-
tors that influence the adoption of blockchain technology. Using the theoretical lenses of 
TOE model, blockchain theory, and contingency theory, the current study proposed the 
following model as shown in Fig. 1.
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The above-mentioned framework uses TOE model and theory of block chain tech-
nology as theoretical lenses for developing the relationship between the factors that 
influence adoption of blockchain technology and the adoption of blockchain tech-
nology in Islamic banks. TOE model is used to explain the adoption of blockchain 
technology in a highly volatile dynamic environment as is the case of banking indus-
try in the current era. Likewise, technological turbulence used the theoretical lens of 
contingency theory as a supporting theory. The theories have widely been used for 
supporting blockchain technology usage (Mukherjee et  al., 2022; Park, 2020), how-
ever, there are limited studies that have been conducted over banks, especially link-
ing the personal characteristics like education training, and preparation. Similarly 
the moderating role of technological turbulence is expected to be a major theoreti-
cal contribution of the study. Hence considering the moderating role of technological 
turbulence, the following hypotheses have been proposed:

H7: Technological turbulence significantly moderates the relationship between eco-
nomic efficiency and adoption of block chain technology.

H8: Technological turbulence significantly moderates the relationship between bank 
security and adoption of block chain technology.

H9: Technological turbulence significantly moderates the relationship between cus-
tomer expectations and adoption of block chain technology.

H10: Technological turbulence significantly moderates the relationship between 
education and adoption of block chain technology.

H11: Technological turbulence significantly moderates the relationship between 
training and adoption of block chain technology.

H12: Technological turbulence significantly moderates the relationship between per-
ception and adoption of block chain technology.

H12

H10

H9

H8

H7

H6H5

H4

H3    

H2

H1

H11

Application of 
Blockchain 
Technology

Economic Efficiency

Bank Security

Customer Expectations

Education

Training

Perception

Technological 
Turbulence 

Fig. 1 Research framework
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Methodology and analysis
To achieve the aim of the study, Partial Least Square Structural Equation Modeling 
(PLS-SEM) technique has been applied using SMART PLS 3 by the researcher as it is 
considered as best for theory building and theory testing (Asad, et al., 2022a, 2022b; Hair 
et  al., 2012). For the analysis, the researcher collected the data using a questionnaire 
as the study instrument. The questionnaire items were measured using the five-point 
Likert scale (Bilal & Sulaiman, 2021) whereby 1 = strongly agree, 2 = agree, 3 = neutral, 
4 = disagree, and 5 = strongly disagree. The instrument has been developed based on 
the literature reviewed. Therefore, initially the questionnaire was distributed to five fac-
ulty members from different universities to verify the face validity of its content and the 
appropriateness of each item used in the questionnaire. Some amendments were made 
to the formulation of the items in light of the opinions and observations of the experts, 
so as to make the items clearer and more accurate.

The researcher employed a random sampling method for sampling purposes (Hair 
et al., 2010a, 2010b; Ullah, et al., 2021a, 2021b). The sample consisted of 327 employees 
working in higher management because they have a responsibility to keep up with devel-
opments and changes as well as make decisions that are believed to be in the best inter-
est of the banks. A sample of 372 employees was chosen based on the G Power (Sarstedt 
et al., 2022; Faul et al., 2009). Accordingly, 400 questionnaires were distributed unequally 
to these employees, depending on the size and extent of the spread of banks in Jordan. 
The number of distributed and retrieved questionnaires that are valid for analysis was 
327 which was relatively a less number, however, as a non-parametric test has been used, 
therefore, the sample size was sufficient (Hair et al., 2012). After collection of the data 
measurement model was applied over the collected data to ensure that the instrument 
was reliable, valid, and holds sufficient discriminant validity (Henseler, et al., 2014). For 
the said purpose, initially item loadings have been analyzed. All the items having a load-
ing value below 0.7 should be eliminated from the model, however, in the current data, 
none of the items showed a loading value below 0.7, hence all the items were kept in the 
model. The results are mentioned in Table 1.

From Table 1 it is evident that the items used to test the variables have sufficient item 
loading value and none of the items should be removed from further analysis. After 
ensuring the item loadings the next step is to analyze the reliability and validity of the 
instrument. Initially reliability and validity are measured followed by the discriminant 
validity. The results of reliability and validity are mentioned in Table 2.

The calculated values in Table 2 show that values for Cronbach’s Alpha are above 0.7 
which shows that the instrument is reliable, likewise the value for composite reliability 
is also above 0.7 which shows strong composite values and likewise the value of average 
variance extracted is above 0.6 which confirms that variables holds sufficient power to 
cause variation in the dependent variable (Hair et al., 2013). The next step is to ensure 
discriminant validity which confirms that items used to measure one construct are 
significantly different from the items used to measure any other construct for the said 
purpose Fornell–Larcker criterion has been applied and the results are mentioned in 
Table 3.

Another method to confirm the discriminant validity is Heterotrait–Monotrait Ratio 
(HTMT) which further supplements the results and confirms that the items used for 
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Table 1 Item loadings

Items Attention to 
customers

Bank 
security

Economic 
efficiency

Education Preparation Readiness Training Technological 
turbulence

AC1 0.832

AC2 0.849

AC3 0.836

AC4 0.806

BS1 0.890

BS2 0.871

BS3 0.885

BS4 0.756

EE1 0.844

EE2 0.780

EE3 0.906

EE4 0.906

EE5 0.913

E1 0.726

E2 0.936

E3 0.946

P1 0.936

P2 0.871

P3 0.915

RBT1 0.828

RBT2 0.909

RBT3 0.879

RBT4 0.822

RBT5 0.723

RBT6 0.720

T1 0.941

T2 0.908

T3 0.967

TT1 0.832

TT2 0.846

TT3 0.795

TT4 0.829

TT5 0.846

TT6 0.813

Table 2 Reliability and validity

Variables Cronbach’s alpha Composite reliability Average 
variance 
extracted

Attention to customers 0.851 0.899 0.690

Bank security 0.874 0.914 0.727

Economic efficiency 0.920 0.940 0.759

Education 0.845 0.906 0.766

Preparation 0.893 0.933 0.824

Readiness to adopt blockchain 
technology

0.898 0.923 0.667

Training 0.933 0.957 0.882

Technological turbulence 0.913 0.823 0.653
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measuring one construct are discriminant from the items used for measuring of the sec-
ond construct (Ringle et al., 2023). In HTMT some authors suggest the cut-off value for 
1 and some suggest that 0.85 shows lack of discriminant validity (Henseler et al., 2015). 
The results of the tests are mentioned in Table 4

It has been observed that for technological turbulence, the calculated values are below 
for some variables however, the items used in the construct are entirely different, thus 
as per the recommendations of Ringle, Sarstedt, Sinkovics, and Sinkovics (2023) if the 
items are different and measuring an entirely different concept then the value can be 
ignored. Therefore, after ensuring that the instrument used for collecting the data is 

Table 3 Discriminant validity Fornell–Larcker criterion

Variables Attention 
to 
customers

Bank 
security

Economic 
efficiency

Education Preparation Readiness 
to adopt 
block chain 
technology

Training Technological 
turbulence

Attention 
to custom-
ers

0.831

Bank 
security

0.643 0.853

Economic 
efficiency

0.801 0.653 0.871

Education 0.652 0.618 0.808 0.875

Preparation 0.728 0.521 0.800 0.665 0.908

Readiness 
to adopt 
blockchain 
technol-
ogy

0.559 0.703 0.612 0.626 0.476 0.817

Training 0.690 0.557 0.603 0.585 0.448 0.626 0.939

Techno-
logical 
turbulence

0.523 0.583 0.617 0.564 0.248 0.648 0.473 0.513

Table 4 Discriminant validity Heterotrait–Monotrait ratio (HTMT)

Variables Attention 
to 
customers

Bank 
security

Economic 
efficiency

Education Preparation Readiness 
to adopt 
blockchain 
technology

Training Technological 
turbulence

Attention 
to custom-
ers

Bank 
security

0.680

Economic 
efficiency

0.673 0.685

Education 0.676 0.379 0.629

Preparation 0.658 0.424 0.595 0.646

Readiness 
to adopt 
blockchain 
technology

0.656 0.522 0.565 0.632 0.702

Training 0.656 0.380 0.603 0.528 0.525 0.626

Techno-
logical 
turbulence

0.671 0.316 0.621 0.523 0.406 0.648 0.573
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reliable and valid in all respects, structural equation modeling has been conducted to 
identify the relationships and to confirm the significance of the independent variables 
that have been chosen based on the reviewed literature and TOE Model. In order to test 
the framework, the collected data are analyzed using a bootstrapping sample of 5000. 
The dependent variable is readiness towards adoption of blockchain technology repre-
sented by (RBCT). The results of the direct effects are mentioned in Table 5.

The above-mentioned results revealed that the variables chosen on the basis of prior 
literature and TOE Model have shown significant impact over readiness of top man-
agement towards adoption of blockchain technology. The influence of attention to cus-
tomers over readiness of top management towards adoption of blockchain technology 
is significant (β = 0.662, t = 3.109, p = 0.001). These results are in consistent with the 
prior literature where it is confirmed that if the businesses pay significant attention 
towards customers (Asad & Abid, 2018). The influence of bank security over readiness 
of top management towards adoption of blockchain technology is significant (β = 0.447, 
t = 3.039, p = 0.002). The influence of economic efficiency over readiness of top man-
agement towards adoption of blockchain technology is significant (β = 0.531, t = 1.987, 
p = 0.039). Economic efficiency is the main concern in the current competitive era, the 
results of the current study strengthen the prior literature (Asheim & Isaksen, 2002; Fad-
hel et al., 2022). The major reason behind the lack of willingness of the top management 
is their lack of willingness towards learning and adopting new technology. Thus educat-
ing the employees and the top management may have a strong positive influence over 
the adoption of blockchain technology, thus, the influence of education over readiness 
of top management towards adoption of blockchain technology is also found to be sig-
nificant (β = 0.350, t = 2.025, p = 0.035). Another important element which motivates the 
management to adopt blockchain technology or to invest in the same is their preparation 
for adopting innovation in their organization (Asad et al., 2018a, 2018b). The influence 
of preparation over readiness of top management towards adoption of blockchain tech-
nology, therefore, is also found to be significant (β = 0.362, t = 2.367, p = 0.008). The last 
element is training, which is considered as a must behind any innovation or any change. 
Training plays a significant role in the success of any business (Haider et al., 2015). The 
influence of training over readiness of top management towards adoption of blockchain 
technology is significant (β = 0.305, t = 2.241, p = 0.025).

After ensuring that all the relationships are significant, another important aspect 
that significantly influence adoption or it would be better to say restrict the adoption of 

Table 5 Direct effects

Relationships Original 
sample (O)

Sample 
mean (M)

Standard 
deviation 
(STDEV)

T statistics 
(O/STDEV)

P values

Attention to customers—> RBCT 0.662 0.653 0.213 3.109 0.001

Bank security—> RBCT 0.447 0.422 0.147 3.039 0.002

Economic efficiency—> RBCT 0.531 0.502 0.267 1.987 0.039

Education—> RBCT 0.350 0.346 0.173 2.025 0.035

Preparation—> RBCT 0.362 0.659 0.153 2.367 0.008

Training—> RBCT 0.305 0.274 0.136 2.241 0.025
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blockchain technology adoption is technological turbulence. Hence, technological tur-
bulence was introduced in the model and interaction terms were introduced over all the 
relationships. The findings are mentioned in Table 6 below.

The introduction of interaction term proved a significant negative influence. The mod-
erating role of technological turbulence is negative for all the relationships and at the 
same time it causes the direct relationships insignificant as well. Thus, the findings are 
consistent with the prior literature that moderating role of technological turbulence is 
negative and technological turbulence acts as a hindrance for the adoption of blockchain 
technology (Chatterjee et al., 2022).

After analyzing the direct and moderating effects another valuable tool to ensure the 
predictive relevance of the model is measuring construct cross-validated redundancy. 
The researchers applied blindfolding process for analyzing construct cross-validated 
redundancy. The analysis of Stone–Geisser test to calculate  Q2, of endogenous latent 
construct. If the calculated value of  Q2 is above zero it shows that model has sufficient 
predictive relevance (Henseler et al., 2015). The results of Stone–Geisser test are men-
tioned in Table 7.

The findings of the predictive relevance confirmed the predictive power of the table 
which is calculated above zero which shows that the model holds predictive power.

Discussion
The findings in the study are mostly consistent with the prior studies as the frame-
work was based on the prior literature and TOE Model. The findings have revealed 
that all the variables have a significant direct as well as moderating impact over adop-
tion of blockchain technology. The impact of economic efficiency over readiness of 

Table 6 Moderating effects

Relationships Original sample (O) Sample mean (M) Standard 
deviation 
(STDEV)

T statistics 
(O/STDEV)

P values

Attention to 
customers*technological 
turbulence—> RBCT

− 0.435 − 0.429 0.188 2.314 0.049

Bank security*technological 
turbulence—> RBCT

− 0.316 − 0.307 0.158 2.001 0.031

Economic 
efficiency*technological 
turbulence—> RBCT

− 0.526 − 0.508 0.264 1.992 0.044

Education*technological 
turbulence—> RBCT

− 0.549 − 0.539 0.279 1.968 0.048

Preparation*technological 
turbulence—> RBCT

− 0.571 − 0.551 0.276 2.069 0.037

Training*technological 
turbulence—> RBCT

− 0.534 − 0.513 0.249 2.144 0.034

Table 7 Construct cross-validated redundancy

Blind folding SSO SSE Q2 (= 1-SSE/SSO)

Readiness towards adoption of blockchain technology 300 258.939 0.137
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top management towards adoption of blockchain technology is significant because 
economic efficiency is the main concern. Because of excessive competition, banks 
are more interested in adopting cost saving tactics to increase the profits and to pro-
vide cheaper services to consumers (Abdennadher et  al., 2022). The current study 
strengthen the prior literature that investment in blockchain technology is one time 
investment which brings economy in the expenses in the long run (Asheim & Isaksen, 
2002; Fadhel et al., 2022).

Another reason why banks prefer block chain technology is that it is considered as 
safe and improves the bank security (Garg, et  al., 2021). The influence of bank secu-
rity over readiness of top management towards adoption of blockchain technology, as 
per the findings of the current study is significant because top management is highly 
concerned about the security of the information of their clients, they prefer to invest in 
blockchain technology to keep the records of the clients and other banks’ information 
secrete, which further strengthen the security concerns of the banks (Huh & Seo, 2018).

The influence of customer expectations over readiness of top management towards 
adoption of blockchain technology in this research is shown as significant. These 
results are also in accordance with the prior literature where it is confirmed that if the 
businesses pay significant attention towards customers, they put resources in infor-
mation technology to develop databases to address the customers concerns (Asad & 
Abid, 2018). Furthermore, when consumers are given preference, they enhance the 
businesses of the banks because of being satisfied (Wang et al., 2022).

Educating the employees and the top management may have a strong positive influ-
ence over the adoption of blockchain technology, thus, the influence of education 
over readiness of top management towards adoption of blockchain technology is also 
found significant as per the findings of this research. The mean reason is that lack of 
willingness of the top management is because of lack of education of the top manage-
ment and the employees about block chain technology (Yaseen et  al., 2022). When 
top management and the employees are given proper training then they prefer to 
adopt the smart technologies like block chain technology (Wang et al., 2022).

As discussed above that education play a key role, similarly, to educate the employees 
and the top management training is mandatory. Training is considered as a must behind 
adoption of any innovation or change. Training plays a significant role in the success of 
any adoption of any new technology in the business (Attaran & Gunasekaran, 2019). The 
findings of this research also confirms that training plays a significant role over readiness 
of top management towards adoption of blockchain technology is significant. Because 
when they are trained they are informed about the benefits and likewise they are trained 
to use the new technology (Jain et al., 2021; Zhou et al., 2020).

Another important element which motivates the management to adopt blockchain 
technology or to invest in the same is their perception for adopting blockchain tech-
nology in their banks (Asad et al., 2018a, 2018b). The influence of perception as per 
the findings of the current research over readiness of top management towards adop-
tion of blockchain technology is also found significant. Here an important observa-
tion which must be mentioned is that investing or adopting blockchain technology 
is a costly activity, which requires support of the top management (Al-Okaily et al., 
2022; Alsmadi et al., 2022; Chatterjee et al., 2022).
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Similarly, the major hurdle in investment in any new technology is the pace of change 
for the technological innovations. Hence, it would be better to say that adoption of 
blockchain technology adoption is restricted by technological turbulence or technologi-
cal turbulence play a retarding role towards the adoption of blockchain technology. The 
findings of the current research showed that introduction of interaction term of tech-
nological turbulence showed a negative but significant impact over adoption of block-
chain technology. The moderating role of technological turbulence is negative for all the 
relationships and at the same time it causes the direct relationships insignificant as well. 
Thus, the findings are consistent with the prior literature that moderating role of tech-
nological turbulence is negative and technological turbulence acts as a hindrance for the 
adoption of blockchain technology (Chatterjee et al., 2022).

Conclusions and recommendations
Blockchain is one of the next-generation digital innovations just like the internet of 
things, that has attracted worldwide attention in recent years. However, despite numer-
ous benefits offered by blockchain technology, its adoption especially in Jordan remains 
at the early stages. The nexus between the numerous benefits and the lack of expertise 
is evident in the banking sector where most managers have little or no knowledge about 
blockchain and technological turbulence even further act as a hindrance in adoption of 
this technology.

In the current competitive era blockchain technology is a revolutionary digital tech-
nology that has changed the rules of financial dealings as it has advantages and charac-
teristics that are preferred by everyone who deals with financial intermediaries (banks), 
the most important of which are transparency, safety, and speed. There are many benefits 
to this technology in the financial field as well as in solving some problems facing Islamic 
banking, such as capture and possession. In addition, the application of this technology 
is not limited to the financial field; it can also be applied to other fields, which prompted 
governments to pay further attention to it. The advantages of this general technology are 
consistent with the purposes of the Sharia law in improving and facilitating the condi-
tions of people in their daily lives. Nevertheless, the programs of this technology cannot 
be given a unified ruling. Rather, it is necessary to ensure that it is consistent with the 
provisions of the Sharia and the rules of interest, as well as considering the public inter-
est as determined by the ruler.

The senior management of Jordanian Islamic banks is aware of the advantages and 
importance of blockchain technology and its impact on banking in general and Islamic 
banking in particular, in order to meet the needs of customers and to realize its impact 
on Islamic banking operations. The readiness of senior management of Jordanian Islamic 
banks to implement this technology is limited to merely teaching their employees about 
this technology from a theoretical standpoint and does not go beyond proper training. 
This is because Islamic banks have not yet rid themselves of the mantle of simulation 
of traditional banking applications of financial technologies, tools and products before 
they start to apply it (Ta’Amnha et al., 2023). Therefore, based on the advantages and the 
current prevailing situations the researcher recommends adopting private networks for 
the initial application of this technology in the banks until the spread of this technology 
and the integration of its system. At the very least, the banks could emulate and imitate 
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the experiences of other Islamic banks in the Arab Gulf countries towards preparing for 
broader applications in the future.

Theoretical and practical implications
Based on the TOE theoretical framework and contingency theory, this study analyzed a 
new and suitable research framework relevant to the context of Jordanian Islamic bank-
ing sector in successfully adopting blockchain technologies. This would give a better 
understanding of the blockchain and address issues concerning its adoption as an out-
come in the Islamic banking sector. Interestingly, the findings of this study presented 
that the adoption of blockchain technologies in the Islamic banks particularly in Jor-
dan is still in the early stage, which shows that there is relatively slow rate of blockchain 
adoption, especially from emerging economies. Hence, the study will not only enrich the 
TOE model by adding technological turbulence as a moderator, but also enrich practical 
implications by the provision of empirical research in the context of Islamic banking in 
Jordan.

From a practical/managerial perspective, the findings are believed to be able to assist 
Islamic banking management, blockchain service providers, and government agencies 
to precisely focus on the highly ranked critical factors and the factors that may mini-
mize negative influence of technological turbulence inferred from this study in order to 
successfully adopt of blockchain. This study outcome may be applicable to other Islamic 
banking industry of the emerging and developing economies and contexts that might 
be interested in the digitization of their operations to ensure transparency and increase 
competitiveness, reaffirming their usefulness. Hence, this study provides a foundation 
for further investigation of the use of blockchain technologies in various industrial sec-
tors to maintain a competitive edge in this digitization era.

Limitations of the study
The limitations of the current study are similar to other primary studies except the one. 
First of all like any primary study, this study also has the limitations of primary data col-
lection, because the perceptions of personal biasness of the respondents towards block-
chain technology may also influence the responses and the results of the study; however, 
enough diagnostic tests have been applied. Another limitation of the study is that the 
governments throughout the world are now a days forcing the banking industry to 
move towards blockchain technology to avoid any kind of frauds. However, in this study 
this aspect has not been catered. Secondly, the study has been conducted after post-
COVID-19; the banking and other activities were already moving towards automation 
and this aspect has also been ignored, which is another limitation of this study.

Recommendations for future
Based on the study findings and the limitations of the research, it is recommended that 
in future, the researchers should try to collect secondary data based on the data available 
with the bank. Secondly, the role of other intervening variables needs to be identified. 
Like technological turbulence plays a negative role, likewise, the other variables which 
may strengthen the relationship between the motivating factors and the implementation 
of blockchain technology should also be identified. Finally, there is a need to show the 
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outcomes of implementing blockchain technology, which can have a significant theoreti-
cal as well as practical importance. Finally, there is a necessity to conduct more studies 
to show the importance of applying this technology from the standpoint of Sharia audit-
ing and oversight by the holders of investment accounts on the business of banks.
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