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ABSTRACT

The adoption of blockchain technology in the banking sector has gained significant attention due to its potential to
improve operational efficiency, transparency, and security. The study aims to investigate how the relative advantage,
compatibility, complexity, observability, and trialability of blockchain, as proposed by Rogers' diffusion of innovation
theory, impact the adoption behavior of private sector banks in India. The study employed a quantitative approach,
using a quantitative survey to collect data from 250 employees in the banking industry. The collected data was
analyzed using the PLS-SEM technique with the help of SmartPLS software. According to the findings of the study,
relative advantage, compatibility, and trialability have a major impact on blockchain behavioral intention, which further
impacts actual usage behavior. Blockchain behavioral intention partially mediates between relative advantage,
compatibility, trialability and usage behavior. The study also discovered that complexity and observability do not
influence blockchain adoption among private banks in India. As per the study, private sector banks in India should
focus on promoting the relative advantages, compatibility, and trialability of blockchain technology to enhance adoption.
Hence, efforts should prioritize demonstrating blockchain’s benefits and ease of integration while offering trial
opportunities, as complexity and observability do not significantly impact adoption decisions.

Keywords: Blockchain adoption; Innovation diffusion theory; Usage behavior; Adoption Behaviour; Banking Industry

1. Introduction

Blockchain technology is quickly becoming a powerful tool that has the potential to transform a variety
of industries, including banking. It offers numerous advantages, such as improved operational efficiency,
enhanced security, and reduced costs, that are increasingly catching the attention of private sector banks in
India. This reflects a global trend of embracing blockchain technology. The adoption of blockchain
technology by private sector banks in India has emerged as a pivotal area of research, especially in the
context of enhancing operational efficiency and customer trust. As the financial landscape evolves, it is
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essential to understand the factors influencing the adoption behavior of these institutions. Innovation
Diffusion Theory (IDT) provides a robust framework for exploring how new technologies, such as
blockchain, are perceived and adopted within organizations. This theory posits that various attributes,
including relative advantage, complexity, compatibility, trialability, and observability, influence the adoption
of innovations.

With the emergence of blockchain solutions, private sector banks have the opportunity to transform
traditional banking systems, facilitating transparency and security in transactions. However, the rate and
extent of adoption are contingent upon the perceptions of key stakeholders regarding the benefits and
challenges associated with this technology. Furthermore, the Indian banking sector, characterized by its
dynamic regulatory framework and diverse technological landscape, serves as a unique environment for
exploring these phenomena. Understanding the perception towards using blockchain technology will not
only aid in the successful implementation of this innovation but also provide valuable insights for
policymakers and practitioners aiming to foster technological advancement in the banking industry. Thus,
this study aims to apply the Innovation Diffusion Theory to analyze the factors affecting the perception and
usage behavior of blockchain adoption in private sector banks in India.

The primary objective of this research is to examine the utilization of blockchain technology by private
sector banks in India through the lens of Everett Rogers' Innovation Diffusion Theory (IDT). The IDT serves
as a comprehensive framework for the analysis of how innovations are adopted and disseminated within a
social system. This study delves into the impact of Rogers' Theory on the adoption of blockchain by private
sector banks in India, with a specific focus on the influence of factors such as relative advantage,
compatibility, complexity, observability, and trialability on management decisions. Through the application
of this theory, the research provides a nuanced understanding of the dynamics surrounding blockchain
adoption within the Indian banking sector. The insights derived from this study hold significant value for
policymakers, banking professionals, and technology providers, as they illuminate key drivers and obstacles
to adoption and offer guidance for formulating strategies to expedite the integration of blockchain within
India's private banks. This study is of both academic and practical importance. From an academic standpoint,
it addresses an existing gap in the literature by employing a well-established theory to explore the adoption
of blockchain, shedding light on the potential applicability of traditional theories to modern innovations. In
practical terms, it offers actionable insights for stakeholders in the banking sector, facilitating the
development of strategies to overcome challenges and harness the benefits of blockchain. Additionally, the
findings of this study have the potential to influence future research in fintech and digital transformation,
ultimately shaping real-world practices in the banking sector by fostering innovation and technological
advancement.

2. Theoretical development and Hypothesis development
2.1 Blockchain Technology and Innovation Diffusion Theory

Everett Rogers' innovation diffusion theory explains how innovations are adopted and spread within a
social system. The qualities of an innovation, according to the innovation diffusion theory, impact its
acceptance ™. Blockchain technology offers distinct qualities that may influence its acceptance in banks,
including decentralization, transparency, and immutability. These qualities can influence how banks perceive
the benefits and hazards of implementing blockchain technology and so influence its adoption within the
banking industry. For the acceptance of innovations, the innovation diffusion theory offers a five-stage
process: relative advantage, compatibility, complexity, observability, and trialability. When exploring and
deploying blockchain technology, banks may go through these stages. Banks, for example, may become
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aware of blockchain technology and its potential benefits during the knowledge stage. Banks may examine
the benefits and drawbacks of adopting blockchain technology during the persuasive stage. Banks may
choose to accept or reject blockchain technology during the decision stage. Banks may install blockchain
solutions during the implementation stage, and banks may evaluate the results of their adoption efforts
during the confirmation step. The relationship between blockchain technology and the innovation diffusion
theory entails considering the characteristics of the invention, the adoption process, adopter categories,
communication channels, and the social structure in which banks operate 2], This research can shed light
on how and why blockchain technology might be adopted and spread inside the banking industry.

2.2 Hypothesis development
2.2.1 Relative Advantage (RA) and Blockchain Adoption Intention (BAI)

Relative advantage is a critical factor influencing the adoption of new technologies, as it reflects the
perceived benefits of an innovation over existing methods or systems. The concept, rooted in Rogers'
Innovation Diffusion Theory (IDT), suggests that the greater the perceived superiority of an innovation, the
more likely it is to be adopted . Studies consistently demonstrate that when potential users perceive clear
advantages—such as increased efficiency, cost savings, or enhanced functionality—they are more inclined to
adopt the technology ©®1. In the context of blockchain technology, relative advantage plays a pivotal role in
shaping adoption intentions. Blockchain offers several distinct advantages over traditional systems, including
improved security, transparency, and the elimination of intermediaries, which contribute to cost reductions
and operational efficiencies. These benefits align closely with what Rogers describes as a relative advantage,
making blockchain particularly appealing to industries such as finance, supply chain management, and
healthcare, where these improvements can lead to significant competitive advantages "1,

Empirical research further supports the positive impact of relative advantage on adoption intentions. For
example, B through the Unified Theory of Acceptance and Use of Technology (UTAUT), found that
performance expectancy, a concept closely related to relative advantage, is a strong predictor of technology
adoption. Similarly, in the realm of financial technologies, users’ perceptions of blockchain’s advantages—
such as increased transaction speed, reduced fraud, and greater transparency—have been shown to
significantly influence their intention to adopt the technology ©%. These findings suggest that the more users
perceive blockchain technology as advantageous relative to existing systems, the stronger their intention to
adopt it, which in turn positively influences their usage behavior. Therefore, the alternative hypothesis that
relative advantage positively and significantly affects blockchain adoption intention toward usage behavior is
well-supported by both theoretical frameworks and empirical evidence across various technological contexts.
Based on the literature, we posit:

H1: Relevant advantage has a positive and significant effect on the adoption intention of blockchain
technology towards usage behavior in private banks.

2.2.2 Complexity (CPX) and Blockchain Adoption Intention (BAI)

Complexity refers to the perceived difficulty of understanding, implementing, and integrating new
technologies, such as blockchain, into existing systems and processes. According to Rogers' Innovation
Diffusion Theory (IDT), the complexity of an innovation can significantly influences the rate and extent of
its adoption. Innovations perceived as more complex are often adopted at a slower pace and may encounter
resistance from potential users 1221, In the context of private banks, where operational stability and seamless
integration are critical, the perceived complexity of blockchain technology can create substantial barriers to
adoption. The Technology Acceptance Model (TAM) further emphasizes the importance of perceived ease
of use, which is inversely related to complexity, as a critical factor influencing users' intention to adopt new
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technologies 1. When technology is perceived as difficult to use, it can generate resistance among potential
adopters, thereby hindering its adoption M, This is particularly relevant for blockchain, a technology often
characterized by its technical intricacies, such as cryptographic processes, distributed ledgers, and consensus
mechanisms. For private banks, where employees may not be familiar with such advanced technologies, the
perceived complexity of blockchain can be a significant deterrent.

Research specific to blockchain adoption has highlighted the negative impact of complexity on adoption
intention. 31 in their study on blockchain technology in supply chains, found that perceived complexity
significantly hindered adoption intentions, as users were discouraged by the steep learning curve and the
necessity for specialized knowledge. Similarly, % reported that the perceived complexity of blockchain
technology negatively influenced bankers' adoption intentions, as they found it challenging to implement and
integrate into existing banking systems.

In the context of private banks, these findings suggest that complexity acts as a critical barrier to the
adoption of blockchain technology. The higher the perception of complexity, the lower the likelihood that
private banks will adopt blockchain due to concerns over integration difficulties, training costs, and potential
disruptions to existing processes ["€l, To mitigate these challenges, it is essential to reduce the perceived
complexity of blockchain through targeted education, comprehensive training programs, and the
development of user-friendly interfaces. By addressing these factors, private banks can enhance their
adoption rates and more effectively leverage the benefits of blockchain technology. Therefore, we propose:

H2: Complexity has a negative significant effect on the adoption intention of blockchain technology
towards usage behavior in private banks.

2.2.3 Compatibility (COMP) and Blockchain Adoption Intention (BAI)

Compatibility refers to the degree to which an innovation, such as blockchain technology, aligns with
existing systems, processes, and infrastructure without causing significant disruptions or requiring extensive
changes. In the banking industry, this concept is critical, as the seamless integration of new technologies with
existing banking practices and IT infrastructure is essential for successful adoption. The hypothesis suggests
that the higher the compatibility of blockchain technology with existing banking systems, the more likely
banks are to adopt and implement blockchain in their operations 71, According to Rogers' Innovation
Diffusion Theory (IDT), compatibility—the extent to which an innovation aligns with the existing values,
experiences, and needs of potential adopters—is a key factor that positively influences the adoption of new
technologies ™. When a technology is perceived as compatible with an organization’s existing processes
and systems, it is more likely to be adopted, as it minimizes the perceived risk and disruption associated with
the adoption process. Empirical studies across various technological domains have consistently validated the
positive relationship between compatibility and adoption intention. 2% found in their meta-analysis that
compatibility is one of the most significant predictors of innovation adoption. This finding is particularly
relevant in the context of information systems and digital technologies. For example, Y demonstrated that in
the banking sector, when blockchain technology was perceived as compatible with existing banking practices
and IT infrastructure, the likelihood of its adoption increased significantly. Similarly, ?21 showed that in e-
business contexts, higher compatibility with current processes and workflows led to greater adoption rates of
new technologies.

In the specific context of blockchain technology, which represents a paradigm shift for many traditional
banking systems, compatibility is especially crucial. Blockchain’s alignment with a bank's existing IT
infrastructure, regulatory requirements, and strategic goals can significantly influence its adoption. For
instance, 2% found that perceived compatibility significantly influenced the adoption of blockchain in supply
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chain management, a finding that can be extrapolated to the banking sector, where integration with legacy
systems is paramount. These findings suggest that the more compatible blockchain technology is with the
existing systems, processes, and values of private banks, the more likely it is to be adopted. Thus, the
hypothesis that compatibility has a positive and significant effect on the adoption intention of blockchain
technology toward usage behavior in private banks is well-supported by both theoretical frameworks and
empirical evidence across various technological settings. Hence, we posit:

H3: Compatibility has a positive and significant effect on the adoption intention of blockchain
technology towards usage behavior in private banks.

2.2.4 Observability (OBS) and Blockchain Adoption Intention (BAI)

Observability refers to the degree to which the results or outcomes of an innovation, such as blockchain
technology, are visible and easily discernible to potential adopters. According to Rogers' Innovation
Diffusion Theory (IDT), innovations that are more observable tend to be adopted more rapidly, as potential
adopters can witness the benefits and outcomes firsthand, which reduces uncertainty and increases
confidence in the innovation 1%, In the context of blockchain technology, observability plays a crucial role in
influencing adoption intentions, particularly in industries like banking, where decision-makers are often
cautious about adopting new technologies. The hypothesis suggests that observability will positively affect
the adoption of blockchain in banking. When the outcomes of blockchain technology, such as enhanced
security, transparency, and operational efficiency, are visible to potential adopters in the banking industry,
the likelihood of adoption increases. This visibility allows banks to see tangible proof of the technology's
benefits, making them more likely to adopt it 4. Empirical studies have consistently highlighted the
importance of observability in the adoption process. 2% found that innovations with higher observability are
adopted more quickly because potential adopters can easily see and understand the benefits. This finding is
echoed in the context of technology adoption, where ?° demonstrated that the visibility of positive outcomes
associated with an innovation significantly increased the likelihood of its adoption.

In the specific context of blockchain technology, its observable benefits—such as improved transaction
speeds, reduced fraud, and greater transparency—can significantly influence adoption intentions within the
banking sector. 24 found that when the results of blockchain implementations were visible to decision-
makers, such as through successful case studies or pilot projects, the intention to adopt blockchain within
banks increased substantially. Similarly, 1 observed that the demonstrable successes of blockchain in peer
organizations acted as a powerful driver for adoption, as these observable outcomes helped mitigate
uncertainties and built trust in the technology. These findings suggest that the more observable the outcomes
of blockchain technology are to private banks, the more likely they are to adopt it. The visibility of
blockchain's benefits serves as a crucial factor in overcoming the inherent risks and uncertainties associated
with adopting new technologies in the banking sector. Thus, the hypothesis that observability has a positive
and significant effect on the adoption intention of blockchain technology towards usage behavior in private
banks is well-supported by both theoretical insights and empirical evidence. Therefore, we hypothesize:

H4: Observability has a positive and significant effect on the adoption intention of blockchain
technology towards usage behavior in private banks.

2.2.5 Trialability (TRIA) and Blockchain Adoption Intention (BAI)

Trialability refers to the extent to which an innovation can be experimented with or tested in a
controlled setting before full-scale adoption. This concept, rooted in Rogers' Innovation Diffusion Theory
(IDT), plays a crucial role in the adoption of new technologies, particularly in industries where the risks of
large-scale implementation are high. In the context of blockchain technology within the banking industry, the
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hypothesis suggests that the higher the level of trialability, the more likely banks are to adopt and implement
blockchain in their operations. The ability to trial and test blockchain technology in a controlled environment
allows banks to take a gradual and incremental approach to its adoption. By starting with small-scale trials or
pilot projects, banks can assess the viability, effectiveness, and potential benefits of blockchain in specific
use cases or business areas. These trials reduce the risks associated with full-scale implementation, as banks
can expand the use of blockchain gradually based on the results of these preliminary experiments 27,

Empirical studies have consistently shown that trialability is a significant factor influencing the adoption
of new technologies. For instance, % found that trialability positively influenced the adoption of Internet
banking, as it allowed users to experience the technology's benefits without requiring a full commitment.
Similarly, 1 demonstrated that in the context of information systems, the ability to trial a system before
adoption significantly increased users' intention to adopt it, as it provided an opportunity to evaluate the
system’s potential without the risks associated with a full-scale rollout. Specific to blockchain technology,
trialability is particularly important due to the perceived complexity and novelty of the technology. In the
banking sector, where the stakes for technology adoption are high, the ability to pilot blockchain solutions
can significantly reduce uncertainty and enhance confidence in the technology’s potential benefits. 241, in
their research on blockchain adoption in financial services, found that when banks conducted trials or pilot
projects with blockchain, their intention to adopt the technology increased. These trials provided tangible
evidence of blockchain's effectiveness and feasibility within the banks' specific contexts, making decision-
makers more comfortable with the idea of broader adoption.

Additionally, B emphasized that trialability plays a critical role in the adoption of complex
technologies in conservative industries like banking. By allowing organizations to build trust in the
technology through firsthand experience, trialability helps overcome initial resistance and skepticism,
leading to a higher likelihood of adoption. Therefore, the hypothesis that trialability has a positive and
significant effect on the adoption intention of blockchain technology towards usage behavior in private banks
is strongly supported by both theoretical frameworks and empirical evidence. Providing opportunities for
trialability can be an effective strategy for banks to overcome barriers to blockchain adoption, increase their
confidence in the technology, and ultimately integrate it into their operations.

H5: Trialability has a positive and significant effect on the adoption intention of blockchain technology
towards usage behavior in private banks.

2.2.6 Blockchain Adoption Intention and Usage Behaviour

Blockchain technology has emerged as a transformative force across various industries, offering
significant benefits such as enhanced security, transparency, and efficiency in operations. Understanding the
factors that drive blockchain adoption and its subsequent usage behavior is crucial for organizations and
individuals aiming to leverage its full potential. The hypothesis that "Blockchain Adoption Intention has a
significant effect on usage behavior towards blockchain™ is supported by a growing body of literature that
examines the relationship between adoption intention and actual usage behavior in the context of emerging
technologies. The Technology Acceptance Model (TAM), developed by [, posits that perceived usefulness
and perceived ease of use are critical determinants of users’ intention to adopt technology, which in turn
influences actual usage behavior. Extending this model to blockchain, research suggests that users' adoption
intention is a strong predictor of how they engage with blockchain technology 1. Previous studies
emphasized that the perceived value of decentralization and the immutable nature of blockchain records
strongly influence the intention to adopt the technology. Similarly, perceived benefits significantly enhance
users’ intention to adopt blockchain, which subsequently predicts their engagement and frequency of use.
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Empirical studies demonstrate that a positive adoption intention towards blockchain directly translates into
higher usage behavior. It has also been found that intention to adopt blockchain positively influenced actual
usage behavior, as users perceived it to improve transparency and traceability. Similarly, the intention to
adopt blockchain is not merely a theoretical construct but is actively linked to the behavioral outcomes seen
in real-world applications.

H6: Blockchain Adoption Intention has a positive and significant effect on Usage Behaviour in private
banks.

2.2.7 Blockchain adoption intention mediates the relationship between relative advantage,
compatibility, complexity, observability, and trialability with usage behaviour towards blockchain.

perceived relative advantage is a critical predictor of technology adoption intention 4. For blockchain,
the intention to adopt plays a crucial role in translating the perceived advantages into actual usage behavior,
as users are more likely to engage with a technology that they perceive as superior to existing alternatives.
This suggests that the intention to adopt blockchain could mediate the relationship between relative
advantage and usage behavior. In the blockchain context, compatibility with current business processes and
user expectations enhances the likelihood of adoption. If users perceive blockchain as compatible with their
needs, they are more likely to develop an intention to adopt it, which in turn influences actual usage behavior.
This mediating effect of adoption intention is crucial, as without alignment, even a superior technology like
blockchain might struggle to gain traction. Perceived complexity can negatively impact adoption intention,
subsequently affecting usage behavior. Therefore, the intention to adopt blockchain can mediate the effect of
complexity on usage behavior, where even if blockchain is perceived as complex, a strong intention to adopt
might still drive usage, perhaps due to perceived necessity or potential benefits. Observability might relate to
visible improvements in operational transparency or efficiency. When these outcomes are observable, they
can foster adoption intention, which in turn influences actual usage behavior [81. This suggests that
observability impacts usage behavior through the mediating role of adoption intention. trialability allows
users to explore the technology's potential benefits and drawbacks before full-scale adoption, thereby
influencing their adoption intention B4, This trial experience can strengthen the intention to adopt, which
then translates into actual usage behavior. Hence, adoption intention serves as a mediator in the relationship
between trialability and usage behavior.

H7: Blockchain adoption intention mediates the relationship between relative advantage and usage
behaviour towards blockchain.

H8: Blockchain adoption intention mediates the relationship between compatibility and usage
behaviour towards blockchain.

H9: Blockchain adoption intention mediates the relationship between complexity and usage behaviour
towards blockchain.

H10: Blockchain adoption intention mediates the relationship between observability and usage
behaviour towards blockchain.

H11: Blockchain adoption intention mediates the relationship between trialability and usage behaviour
towards blockchain.

Based on the theoretical development and hypothesis development literature, we propose following
research framework, presented in Figure 1.
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Figure 1. Conceptual Model based on the Innovation Diffusion Theory (DOI) and Technology Acceptance Model (TAM)

3. Research methodology

The study employed a descriptive research design under which a mall intercept survey was conducted to
gather primary data. At a significance threshold of 0.05, the mean of the responses was statistically validated
to be more than, indicating a potentially significant discovery. The respondents were chosen using a
purposive sample method, which means that they were picked based on defined criteria or for a specific goal.
Due to the lack of an existing scale, a self-structured questionnaire was developed for data collection and
pretested by taking a small sample of 25 bank employees. A questionnaire was assessed for internal
consistency by calculating Cronbach’s alpha for each construct. The value of Cronbach’s Alpha was greater
than 0.70 for each construct without removing any item from the scale. Therefore, established the reliability
of the questionnaire. This questionnaire was then sent to a large sample of approximately 400 bank
employees. These employees were given time to fill out the questionnaire and send it back in a week. After
one follow up 329 responses were received back. Out of 329 received responses, 79 responses were
incomplete in one or other ways. Therefore, removed from the data, so finally, 250 responses were finalised
to perform the statistical analysis of the perception of the adoption of blockchain technology in the private
bank.

This sample of 250 was appropriately selected by using the recommendations of 2. According to that,
the minimum sample size to perform the analysis is 1:5, but 1:15 and 1:20 are preferred. This means that
though a minimum of five respondents must be considered for each independent variable in the Model, 15 to
20 observations per independent variable are strongly recommended. This is in line with %1, who proposed
five subjects for each independent variable as a “bare minimum requirement” for hierarchical or multiple
regression analysis. Considering 28 items in the questionnaire, the selected sample of 250 respondents is
appropriate to perform the analysis. The detailed data collection process is explained in Figure 1 using the
PRISMA approach.

The self-structured questionnaire consists of the constructs, and their items were adopted from the
previous studies to ensure the validity of the scale. Modifications in the existing scale were done to ensure
the best fit in the present study context. For instance, the relative advantages construct was adopted from ©!
with four items that reflected how blockchain technology helps in improving the overall efficiency of the
task. All the items, along with their sources, are presented in Table 1.
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Next, Exploratory Factor Analysis (EFA) was performed to explore the identical factors extracted from
the data by calculating eigenvalue. Factors with more than one eigenvalue were extracted from the data. A
total of seven factors were extracted from the EFA analysis, which explained 84 percent of the total variance.
A few items that were showing item loading less than 0.70 were removed for further improvement of the
rotated component matrix to extract the factors. For instance, BAI2, COMP5 and COMP6 were removed to
improve factor loadings. Hence removed from further analysis.

Finally, A structural equation model (SEM) was utilised as the statistical test to test the hypothesis.
SEM is a multivariate statistical approach that is often used to analyse correlations between variables and to
evaluate complex hypotheses. It is ideal for analysing complex theoretical models since it allows for the
examination of both direct and indirect effects. The SEM appears to have been employed to test the study's
hypothesis.

In the First Phase- Pilot
study was conducted
with sample size of 25

bank managers ¢/~ The sequence of the
questions was amended
Total 250 complete based on feedback from the
survey used for the pilot research, ambiguous
study questions were removed. and
a few terms were adjusted as
o needed.

Due to msufficient - - -
information, 77 400 questionnaires were
questionnaires were distributed in different bank
eliminated after thorough regions during the second

screening. \_ phase.

Study have taken data from

Due to insufficient 5 major private sector

infogmatic}p. IQO‘ banks- HDFC, ICICI, Axis
questlf}l_mau €5 were Bank, Bank of Baroda,
rejected. Indusind Bank

Figure 2. Data collection and inclusion process using PRISMA approach

Source: Authors own

4. Result and analysis

Construct reliability, average variance extracted (AVE), and discriminant validity are important
concepts in statistical analysis, particularly in the context of structural equation modeling (SEM). These
measures are used to assess the quality of the measurement model and the validity of the constructs being
studied.

Table 1: Construct reliability, average variance extracted and discriminant validity

Factor Cronbach's Construct Average Variance

Construct (s) Items Items : Reliability Extracted
Loading Alpha (CR) (AVE)
_ RAL Us!n_g bloc_kchaln technology improves my 0.835
Relative efficiency in completing tasks.
Advantage (RA) 0.824 0.884 0.656
t6] i ides signifi
RA? Blockchain technology provides significant 0.728

benefits over traditional methods.
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Construct Average Variance

Construct (s) Items Items LZZC(;[?nr Cr;qbﬁgh's Reliability Extracted
g P (CR) (AVE)
RA3 Adoptmg blockchain technology enhances 0.858
the quality of my work.
RA4 I find blockchain tech_nqlogy to pe more 0.813
advantageous than existing solutions.
CPX1 Blockchain technology is easy to understand.  0.832
CPX2 Lea_rmng to use blockchain technology is 0.908
straightforward.
Complexity
(CPX) (8] | find the processes involved in using 0.902 0.932 0.774
CPX3  blockchain technology complicated. 0.919
(Reverse-coded)
cPXA4 Itis easy.for me to become skillful at using 0.856
blockchain technology.
COMP1L Blockchain technology is compatible with my 0.871
current work processes.
COMP2 Using _blpckcham technology fits well with 0.828
my existing workflows.
Compatibility
(ComMP) 18 Blockchain technology is aligned with my 0.841 0.889 0.668
COMP3 e 0.719
current technological infrastructure.
Implementing blockchain technology does
COMP4 not require me to change my current 0.844
practices.
0BS1 I can clequy see the ber_leflts o_f using 0.627
blockchain technology in my industry.
Observability The positive results of using blockchain
(oBS) 9] 0BS? technology are easily noticeable. 0.775 0.688 0.813 0.597
0BS3 T_hg advantages of blockchain technology are 0.892
visible to those around me.
TRIA1 Blockchain technology is easy to understand.  0.885
o TRIA2 Lea_rnlng to use blockchain technology is 0.916
Trialability (%) straightforward. 0.898 0.936 0.831
I find the processes involved in using
TRIA3 blockchain technology complicated. 0.932
(Reverse-coded)
USG1 | r_egular!y_u_se blockchain technology in my 0.773
Usage daily activities.
Behaviour 31, 0.88 0.913 0.726
TAM model USG2 I am dependent on blockchain technology for 0.838

my work tasks.

10



Environment and Social Psychology | doi: 10.59429/esp.v9i9.2983

Factor Cronbach's Construct Average Variance

Construct (s) Items Items . Reliability Extracted
Loading Alpha (CR) (AVE)
USG3 Blockchain technology is an integral part of 0.897
my workflow.
USG4 | ut!llze blockchain technology whenever it is 0.893
available.
BAIL | rggular!y_u_se blockchain technology in my 0.878
daily activities.
Blockchain BAI3 I am dependent on blockchain technology for 0.864
adoption my work tasks.
. g 0.896 0.928 0.763
intention [, Blockchain technology is an integral part of
TAMmodel  BAI4 9y gralp 0.859
my workflow.
BAI5 I utilize blockchain technology whenever it is 0.892

available.

Source: Authors own compilation based on the SmartPLS output

Table 1 presents various constructs and their corresponding items used to measure blockchain
technology adoption, along with their psychometric properties. The constructs include Relative Advantage
(RA), Complexity (CPX), Compatibility (COMP), Observability (OBS), Trialability (TRIA), Usage
Behaviour (USG), and Blockchain Adoption Intention (BAI). Each construct has several items (statements)
reflecting respondents' perceptions or behaviors regarding blockchain technology. The Factor Loadings
indicate the correlation between each item and its corresponding construct, with higher values (above 0.7)
signifying strong associations. Cronbach's Alpha values for each construct range from 0.688 to 0.902,
demonstrating acceptable to excellent internal consistency (values above 0.7 are generally considered
acceptable). Construct Reliability (CR) values, ranging from 0.813 to 0.936, indicate high reliability,
meaning the constructs consistently measure what they are intended to. Average Variance Extracted (AVE)
values, which range from 0.597 to 0.831, show the proportion of variance captured by the constructs relative
to the variance due to measurement error, with values above 0.5 considered satisfactory. The table
effectively demonstrates the robustness and validity of the measurement model for studying blockchain
technology adoption using established theoretical frameworks.

Table 2: Discriminant validity using Fornell-Larcker Criteria 1981

Construct BAI COMP CPX OBS RA TRIA USG

BAI 0.873

COMP 0.494 0.817
CPX 0.329 0.412 0.880
OBS 0.360 0.339 0.282 0.772
RA 0.524 0.246 0.333 0.446 0.810

TRIA 0.608 0.260 0.309 0.474 0.660 0.911
UsG 0.556 0.244 0.108 0.526 0.468 0.635 0.852

Source: Authors own based on the SmartPLS output
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Discriminant validity assesses the extent to which a construct is distinct from other constructs. Using the
Fornell-Larcker (1981) criterion, discriminant validity is confirmed when the square root of each construct’s
Average Variance Extracted (AVE) is greater than the correlations between the constructs. As presented in
Table 2, the diagonal values represent the square root of the AVE for each construct. For example, the
square root of AVE for Blockchain Adoption Intention (BAI) is 0.873, which is higher than its correlations
with other constructs, such as Compatibility (COMP) (0.494) and Complexity (CPX) (0.329), indicating
good discriminant validity for all constructs in the Model.

Table 3 Discriminant validity using HTMT criteria

BAI COMP CPX OBS RA TRIA USG
BAI
COMP 0.525
CPX 0.355 0.426
OBS 0.394 0.429 0.392
RA 0.604 0.281 0.386 0.602
TRIA 0.662 0.275 0.347 0.543 0.76
UsSG 0.567 0.239 0.127 0.547 0.505 0.669

Source: Authors own based on the SmartPLS output

Discriminant validity is also assessed using the Heterotrait-Monotrait (HTMT) criterion. In Table 3,
HTMT values are below the conservative threshold of 0.85, indicating good discriminant validity. For
example, the highest HTMT value is 0.76 between Relative Advantage (RA) and Trialability (TRIA), which
is still below the threshold. It is suggested that each construct, such as Blockchain Adoption Intention (BAI),
Complexity (CPX), Compatibility (COMP), and others, is distinct and not significantly overlapping,
supporting the measurement model's validity.

Table 4 Model fit

Saturated Model Estimated Model
SRMR 0.098 0.113
d_ULS 3.383 4.504
dG 1.599 1.728
Chi-Square 2679.516 2800.607
NFI 0.619 0.602

Source: Authors own based on the SmartPLS output

Model fit evaluates how well a proposed model matches the observed data. In this case (Table 4), the
Standardized Root Mean Square Residual (SRMR), Chi-Square, d_ULS, d_G, and Normed Fit Index (NFI)
values indicate moderate to poor fit, as SRMR exceeds the threshold of 0.08 and NFI is below 0.90.
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Next, the structural model fit was performed to calculate the path coefficient and hypothesis testing. It
has been done by using 500 subsamples using the basic bootstrapping method at Bias bias-corrected
accelerated (BCa) bootstrap confidence interval at a 5 percent significance level.

Table 5 Direct Effects Path Coefficient

Hypothesised Path S;)rr:EILn?(I)) ;;r:rz:a) Stano(leslfFJIDDEe\\//)iation (L?;:‘tsgfj) P Values
RA -> BAI 0.179 0.181 0.056 3.166 0.002
CPX -> BAI 0.007 0.006 0.036 0.187 0.851
COMP -> BAI 0.353 0.354 0.033 10.562 0.000
OBS -> BAI -0.038 -0.037 0.043 0.884 0.377
TRIA -> BAI 0.414 0.41 0.053 7.824 0.000
BAI -> USG 0.556 0.558 0.036 15.291 0.000

Source: Authors own based on the SmartPLS output

Table 5 presents the results of a path analysis assessing the relationships between various constructs and
blockchain adoption intention (BAI) and usage behavior (USG). The path from Relative Advantage (RA) to
BAI is significant (p = 0.002), with a positive coefficient of 0.179, indicating RA positively influences BAI.
Complexity (CPX) to BAI shows a non-significant path (p = 0.851), suggesting CPX does not significantly
impact BAI. Compatibility (COMP) to BAI (p < 0.001) and Trialability (TRIA) to BAI (p < 0.001) are
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both highly significant, with strong positive effects (0.353 and 0.414, respectively). Observability (OBS) to
BAI is non-significant (p = 0.377), indicating no effect on BAI. Finally, BAI to Usage Behavior (USG) is

significant (p < 0.001) with a strong positive effect (0.556), suggesting that higher BAI leads to greater usage
of blockchain technology.

Table 6 Specific Indirect Effects

. Standard .
Specific Indirect Effect Saorrrlsllen?IO) l\/lsezrzp(ll\ell) I(Dse%/g\;g (F'O/Sstitgs;\c/s') P Values
RA -> BAI -> USG 0.099 0.101 0.032 3.103 0.002
COMP -> BAI -> USG 0.196 0.197 0.021 9.167 0.000
TRIA -> BAI -> USG 0.231 0.23 0.038 6.057 0.000
OBS -> BAI -> USG -0.021 -0.021 0.024 0.883 0.378
CPX -> BAI -> USG 0.004 0.003 0.02 0.187 0.852

Source: Authors own based on the SmartPLS output

The table presents specific indirect effects of various constructs on Usage Behavior (USG), mediated
through Blockchain Adoption Intention (BAI). The effects of Relative Advantage (RA), Compatibility
(COMP), and Trialability (TRIA) on USG are significant, with p-values less than 0.05, indicating a
meaningful indirect relationship through BAI. TRIA has the strongest effect (0.231) on USG, followed by
COMP (0.196) and RA (0.099). Conversely, the indirect effects of Observability (OBS) and Complexity
(CPX) on USG through BAI are not significant, as indicated by their high p-values (0.378 and 0.852,
respectively) and low T statistics, suggesting no meaningful mediated effect for these constructs.

_‘\39‘461
RA3 18725

¥0asa
RA4  4-27.784

CPX1

v~
?21A20
X2 45 anm T

455874~

CPX3 -
"23.843

CPXx4

3166 BAI1 BAI3 BAI4 BAIS

oL

60.367 38051 39533 g7 453

3

o

P

0.187

COMP1 U]

- e
CoMP2 | 58438 ;23‘2279_, UsG2
“"‘%: 10562 15.281——H| 01310
COMPZ 414662 “o* usGs
‘_40.804 70.752

~A
COMP4 UsG USG4

COMP 0884

7557 _

0BS2 15042
&31388
OBS3

7.824

0BS

AL
38.966 __
TRIAZ 478,829
108670
«
TRIA3

TRIA

Figure 4 Structure Model with Bootstrapping Result

Source: SmartPLS output

14



Environment and Social Psychology | doi: 10.59429/esp.v9i9.2983

5. Findings and Discussion

The findings of this study highlight the importance of various factors in the adoption of blockchain
technology in private banks. The study found that Relevant advantages significantly influence the
Blockchain Adoption Intention (BAI). Hence, H1 is accepted. The study highlighted the relative advantages
of Blockchain technology, such as enhanced security, transparency, reduced costs, and increased efficiency,
which are significant drivers that make blockchain technology attractive to private banks B4®l  These
findings are supported by 71, who advocate the potential benefits of blockchain technology in terms of
improving financial transaction security and efficiency, lowering costs, and increasing transparency
correspond with the demands and aims of private banks.

Furthermore, the study found no significant influence of complexity on the blockchain adoption
intention (BAI). Hence, H2 is not accepted. This finding was contrary to the previous literature, which stated
that the perceived complexity (CPX) of adopting and executing blockchain technology is a significant
element that can impact its acceptance. So, if private banks view blockchain technology to be complex and
difficult to incorporate into their existing systems and processes, they may be hesitant to adopt it [,
However, there could be multiple reasons which oversight of the complexity issues, such as high
implementation cost, scalability issues, regulatory compliance, and security issues that require immediate
attention related to blockchain adoption B, It could be the reason why complexity is not considered a
significant driver for blockchain technology adoption.

The hypothesis positing that compatibility significantly influences blockchain adoption intention (BAI)
is supported by the results of the analysis. Hence, H3 is accepted. The path coefficient (f = 0.353) indicates a
moderate positive relationship between compatibility and blockchain adoption intention. It is suggested that
when individuals or organizations perceive blockchain technology as compatible with their existing values,
needs, and experiences, they are more likely to intend to adopt it [,

The standardized coefficient (B = 0.354) further reinforces this positive association, showing a
substantial effect of compatibility on the intention to adopt blockchain technology. This coefficient indicates
that for each unit increase in perceived compatibility, the intention to adopt blockchain increases by
approximately 0.354 units, holding other variables constant. Moreover, the standard error (SE = 0.033) is
relatively low, which points to a high precision of the estimated relationship. The t-value (10.562) is
considerably higher than the critical value for conventional significance levels (e.g., 1.96 for a 95%
confidence level), indicating that the relationship between compatibility and blockchain adoption intention is
statistically significant. Additionally, the p-value (p = 0.000) is well below the common threshold of 0.05,
confirming that the observed effect is not due to random chance and is statistically significant. These
findings imply that the perception of compatibility plays a crucial role in the decision-making process related
to blockchain adoption. When potential adopters see blockchain technology as fitting well with their current
technological infrastructure, business processes, or cultural values, they are more inclined to consider its
adoption. It underscores the importance for developers and promoters of blockchain technology to emphasize
how blockchain can align with existing systems and practices.

Further, the result of hypothesis H4, which examines the relationship between Observability (OBS) and
Blockchain Adoption Intention (BAI), shows a non-significant effect with a coefficient of -0.038 (p = 0.377).
This lack of a significant effect suggests that simply observing blockchain technology is not enough to
influence adoption intentions; more direct experience or understanding might be necessary. Whereas, non-
significance might stem from other confounding factors that were not accounted for, such as varying levels
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of awareness or familiarity with blockchain, which could dilute the impact of observability on adoption
intentions.

The results of hypothesis H5 indicate a significant positive relationship between trialability (TRIA) and
blockchain adoption intention (BAI) with a coefficient of 0.414 and a p-value of 0.000. It means that the more
blockchain technology can be experimented with, the higher the intention to adopt it. Further, trialability allows
users to experience benefits without commitment, enhancing trust and confidence. However, it can also be
noted that the adoption may still be hindered by factors like high costs, lack of regulatory clarity, and technical
complexity, which are not addressed by merely providing trial experiences 1,

The results of the H6 indicate a significant positive relationship between Blockchain Adoption Intention
(BAI) and the Actual Usage of Blockchain Technology (USG) in private banks (f = 0.556, p < 0.001). It is
suggested that higher intentions to adopt blockchain correlate strongly with its actual implementation,
emphasizing the critical role of managerial intent and strategic planning in the adoption process. So, when
decision-makers in private banks recognize the potential benefits of blockchain, such as enhanced security,
transparency, and efficiency, they are more likely to implement it. However, high adoption intentions do not
always translate into usage due to factors like regulatory challenges, integration difficulties, and cost
concerns. Additionally, technological complexities and the need for skilled personnel may hinder the actual
usage despite strong adoption intentions. Therefore, while the intention to adopt is crucial, overcoming these
barriers is essential for actual usage.

Finally, the specific indirect effects of Blockchain Adoption Intention (BAI) between RA, COMP, CPX,
OBS, TRIA and Actual usage of Blockchain Technology (USG) were evaluated. The pathways involving
COMP (Competitiveness) and TRIA (Trialability) exhibit significant partial mediation. Specifically, COMP
(B =0.196, p < 0.001) and TRIA (B = 0.231, p < 0.001) both show significant positive indirect effects on
Actual Usage of Blockchain Technology (USG) through Blockchain Adoption Intention (BAI). While BAI
significantly mediates the relationship between these variables and USG, other factors may also contribute to
the direct effect of COMP and TRIA on USG (Marikyan et al., 2022). Contrary to that, OBS (Observability)
and CPX (Complexity) reveal no significant mediation. OBS (B = -0.021, p = 0.378) and CPX (§ = 0.004,
p = 0.852) show non-significant indirect effects on USG through BAI. These values indicate that the
relationship between these variables and USG is not substantially mediated by BAI, suggesting that factors
like observability and complexity do not influence the adoption process significantly through intention or
might have direct influences on USG.

6. Implications

The study has several implications for policymakers. For instance, to encourage the adoption of
blockchain technology in the banking sector, banks need to focus on raising awareness and educating key
stakeholders about its benefits. A major implication of the current scenario is that many stakeholders lack a
thorough understanding of blockchain, which can lead to hesitation or resistance to adopting this technology.
It is essential for banks to actively educate stakeholders on the relative benefits of blockchain, such as
operational effectiveness, transparency, and security. Blockchain technology can streamline processes by
reducing intermediaries, cutting costs, and saving time. Its ability to automate tasks through smart contracts
can further improve efficiency and reduce human error.

Additionally, blockchain’s decentralized nature ensures that all transactions are recorded transparently,
which enhances trust and reduces the risk of fraud. The high level of security provided by blockchain, due to
its cryptographic nature, makes it difficult for unauthorized parties to alter or manipulate data, which is
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particularly critical in the banking sector. To implement this strategy, banks should organize targeted
educational programs, workshops, and seminars to inform stakeholders about these benefits and distribute
informational materials like white papers and research reports to reinforce understanding.

Another key implication is that stakeholders might be skeptical about the practical benefits of
blockchain technology, often viewing it as more theoretical than actionable. To address this, banks need to
provide concrete opportunities for stakeholders to see the benefits and outcomes of blockchain technology
firsthand. Hence, this can be achieved through proof-of-concept projects, which involve developing small-
scale projects that demonstrate the practical application of blockchain in banking operations. These projects
can showcase how blockchain can solve specific issues, such as improving the speed of cross-border
transactions or enhancing compliance with regulatory requirements. Additionally, sharing detailed case
studies of successful blockchain implementations by other financial institutions can highlight the challenges
faced, solutions implemented, and tangible outcomes achieved, such as cost savings, improved customer
satisfaction, or enhanced data security. Launching pilot projects within the bank to test blockchain
technology in a controlled environment allows stakeholders to experience the technology directly,
understand its impact on operations, and assess its scalability for broader adoption. To implement this, banks
should collaborate with technology providers and other financial institutions to develop and share these
demonstrations, inviting stakeholders to participate in pilot projects for hands-on experience.

Building confidence through increased observability is another important need for encouraging
blockchain adoption. Stakeholders may be hesitant to adopt blockchain technology due to concerns about its
reliability, scalability, or compatibility with existing systems. To build confidence, banks need to increase
the observability of blockchain technology’s effectiveness. It involves providing transparent reporting on the
progress and outcomes of blockchain implementations, including performance metrics like transaction
speeds, error rates, cost savings, and customer feedback, to demonstrate the real-world impact of blockchain.
Establishing open communication channels, such as forums, roundtables, or digital platforms, can facilitate
discussions around blockchain projects, allowing stakeholders to share experiences and raise concerns. This
open communication helps address doubts and builds a community of practice around blockchain technology.
Moreover, seeking endorsements or certifications from reputable industry bodies or regulators that validate
the effectiveness and security of blockchain solutions can further reassure stakeholders about the reliability
and safety of adopting the technology. To implement this, banks should develop a comprehensive
communication strategy that includes regular updates, stakeholder engagement events, and third-party
evaluations to maintain transparency and build trust among stakeholders.

By focusing on these implications and addressing the associated needs, banks can effectively promote
the adoption and continuous usage of blockchain technology, fostering a more efficient, transparent, and
secure banking sector.

7. Conclusion

The primary aim of this study was to explore the Innovation diffusion theory in order to test the
blockchain adoption process based on underlined variables empirically. The study was performed on private
bank employees in India. The study found that relative advantages significantly positively impact the
blockchain adoption intention. Similarly, compatibility and trialability also positively influence the
blockchain adoption intention. Therefore, the banks are required to consider these factors for the fast
adoption of blockchain technology in private banks.
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On the contrary, complexity and observability do not significantly impact the adoption intention towards
blockchain technology. Subsequently, the adoption intention of blockchain technology significantly impacts
the actual usage of blockchain technology in private banks. Adoption intention was found to be an important
mediator between RA, COMP, TRIA and Actual usage of Blockchain technology. The study reported a
partial mediation of BAI between RA and USG. Similarly, partial mediation was reported between COMP
and USG and TRIA and USG as well. Therefore, an organization's positive intent towards blockchain
technology enhances the actual usage of blockchain technology in private banks.

8. Limitations and Future Direction

Through this study, we tried to empirically investigate the factors affecting the diffusion of blockchain
technology among private-sector banks. Despite the comprehensive framework and wide coverage of the
scope, the study still has several implications: first, the study primarily focused on a specific set of variables,
such as relative advantages, complexity, compatibility, observability, and trialability, in relation to
blockchain adoption intention and its actual usage. However, the study can be further extended by using
other potentially influential factors, such as regulatory challenges, cost concerns, organizational readiness,
and cultural factors. Future research could benefit from examining a broader range of determinants to
provide a more comprehensive understanding of blockchain adoption in private banks. Second, the study's
findings are specific to private banks and may not be generalizable to other sectors or industries. The unique
operational environments, regulatory requirements, and technological infrastructures of private banks could
influence the adoption of blockchain technology differently compared to other settings.

Further studies could explore blockchain adoption across various industries to enhance the
generalizability of the results. Third, the study utilized a cross-sectional research design, which captures a
snapshot of perceptions and intentions at a single point in time. This approach limits the ability to observe
changes in adoption intentions and actual usage over time, potentially missing the dynamic nature of
technology adoption processes.

Lastly, Although the study provides valuable insights, the sample size and its representativeness could
limit the findings. If the sample does not adequately represent the diversity within private banks, such as
varying sizes, regions, or market orientations, the results may not fully capture the broader trends or
variations in blockchain adoption. Increasing the sample size and ensuring a more representative sample
could enhance the robustness of future findings.
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