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Abstract

Blockchain has enormous capabilities to transform the traditional business models in count-
less ways. Banks in India are building collaborative blockchain ecosystems to create an
innovative business model and disrupt the traditional one to create further competitive advan-
tages. The purpose of this study is to examine the relationship between blockchain capabilities
(BCC), competitive advantages (CA) and organizational performance (OP). Further, to eval-
uate the mediating role of CA on the relationship between BCC and OP. In this context,
scientific research model consisting of a hypothesis has been developed from the existing
literature. The proposed model was tested using statistical data collected from Blockchain spe-
cialists, blockchain product marketing managers, experts of future and emergent technology
and VP/AVP/Chief Manager/Branch head of banks/ financial Analyst/divisional Managers
who are involved in planning and deployment of practical blockchain in banking/financial
sector. Data was analyzed and tested through AMOS 22.0 and process macro using a sample
of 289 responses. Our empirical result indicated that there is a significant positive relation-
ship between BCC, CA and OP. Furthermore, relationship of BCC and OP partially mediated
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CA. This paper presents originality and contributes towards the body of knowledge on this
subject to understand the relationship and mediation role of CA on the relationship between
BCC and OP in Indian banking sector.

Keywords Digital revolution - Blockchain capabilities - Organizational performance -
Competitive advantage - Process macro

1 Introduction

The Banking Sector has always been the first mover in regularly exploring, innovating and
upgrading technologies to enhance customer experience, eliminate resource intensive pro-
cesses of their operations. Today, banking industry is exploring the applications of blockchain
technology and as a result, it could prove to be the potential game-changer in financial world.
Blockchain technology has a great potential to provide secure, collaborative framework and
capabilities to address the issues related such as operational risk and administrative costs
as it can be made transparent and immutable. Besides enhancing operational efficiency,
blockchain technology has the capability to embrace new revenue opportunities and new
strategic positioning for future growth.

Blockchain was originally developed as a technical platform for digital cryptocur-
rency, now Blockchain technology is being posited as the next frontier in banking sector.
Blockchain is a distributed ledger held collaboratively that enables decentralized exchange
of trusted data through consensus mechanisms and strong data encryption technology without
the need for a central authority. Blockchain components like cryptographic hash functions,
distributed ledger and different type of consensus algorithm when combined creates a pow-
erful new form of data exchanging, sharing and transferring and capable of eliminating
all intermediaries/third party and expensive reconciliation processes. The traceability and
ensured immutability of digital transactions recorded in a blockchain helps save resources.
The ability to execute smart contracts based on pre-determined conditions and data require-
ments ensure that the end-to-end traceability process is authentic and effective.

Blockchain provides banks with a platform to reform their organization and service
offering required to fit into digitally savvy agile modern society. It also allows tracking
of assets/transactions without the need of a centralized trusted authority and creates a secure,
tamperproof, transparent, reliable and immutable record of ownership. It also has abilities
to solve some of* the pressing problems like transfer/payment settlement, cross-border pay-
ments, insuring deposits & loans, KYC processes and trade finance. According to Accenture,
Blockchain technology has a potential to reduce the infrastructure costs of world’s largest
investment banks between $8 to $12 billion a year by 2025 (Accenture, 2017). Thus, ren-
ovation in existing financial business models to accommodate or replace centralized model
with blockchain technology, not only offers an infinite number of applications that may
enhance financial offering but also maintains the fundamental existence of banking (Rajnak
& Puschmann, 2020).

As IBEF (2021), “The robust Indian banking system consists of 12 PSB (public sec-
tor banks), 22 PVS (private sector banks), 44 FB (foreign banks), 43 RRB (regional rural
banks), 1484 UCB (urban cooperative banks) and 96,000 RCB (rural cooperative banks) in
addition to CCI (cooperative credit institutions)”. Indian banking industry is the backbone
of the world’s fastest growing major economy and it has 7.7% contribution in India’s GDP
(Singh & Malik, 2018). “Indian Banks’ Blockchain Infrastructure Co Pvt Ltd (IBBIC)” is
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a coalition of India’s fifteen banks which includes ten private sector, four public sector and
one foreign bank coming together to form a new entity named to solve a major issues of
traditional banking like processing of GST invoices, Letters of Credit (LCs), trade financ-
ing and e-way bills (Rebello, 2021). The 15 banks which are the part of this new company
are— “RBL Bank, ICICI Bank, HDFC Bank, Kotak Mahindra Bank, Axis Bank, IndusInd
Bank, Yes Bank, South Indian Bank, Federal Bank, IDFC First Bank, SBI, Bank of Baroda,
Indian Bank, Canara Bank and Standard Chartered” (). To achieve the potential blockchain
benefits, collaborative efforts are required among banks to create the necessary network to
establish global payments. Blockchain technology is still in its nascent experimental and
testing stages of development in India but most of the banks are investigating the use of
blockchain opportunities independently.

A bank gains competitive advantage when it performs the activities at a lower cost lever-
aging disruptive technology platforms for speed, security, immutability, traceability and
transparency. With blockchain technology, banks can address industry-wide problems and
bottlenecks. A significant question to ponder is if the 15 banks have access to the same plat-
form, then how can blockchain contribute to competitive advantage in banking sector? Once
blockchain platforms would be implemented industry-wide the cost and pricing structures
will change drastically and there might be more efficient equilibrium. At that point, com-
petitive advantage would not stem from the implementation of blockchain platform using
decentralized database rather the differentiator would be with regards to better and faster
service experience to customers. For organizations operating in an ever-connected market,
absence of blockchain technology may lead to competitive disadvantage over the long term,
thus, constantly innovating solutions and choosing the right use cases will be quintessential
in order to stay competitive. It is more than likely that Indian banks will utilize the capa-
bilities of blockchain to gain a competitive advantage through modified business model and
lead to organizational performance. A lot of success stories were published by academia
and blockchain vendors which highlights the capabilities of blockchain enhancing compet-
itive advantage and organizational performance (Vega, 2021; 7 bits technologies (2021);
Silva, 2019; McCauley, 2019; Oracle Netsuite, 2019; Ma, 2000). However, the relationship
of blockchain capabilities, competitive advantage and organizational performance has not
been examined empirically. This study aims to address this research gap.

The study aims to investigate empirically and accumulate scientific knowledge about
the relationship of blockchain capabilities, competitive advantage and organizational perfor-
mance. We used blockchain capabilities as an investigation tool for the study. The following
research questions have been investigated in our study.

RQ1. Do blockchain capabilities have a relationship with competitive advantage and orga-
nizational performance in Indian Banking sector?

RQ2. Does competitive advantage play an essential mediating role in the relation between
blockchain capabilities and organizational performance?

To address the above questions, we developed a conceptual model to analyze the relation-
ship of blockchain capabilities, competitive advantage and organizational performance. Data
was analyzed and tested using structural equation modeling (SEM) techniques on AMOS
22.0, SPSS 26.0 and Hayes’ SPSS process macro to carry out the mediation effect on total
of 289 usable responses.

Remaining part of the paper is organized as follows- Sects. 2 and 3 largely focused on
literature review, conceptual model and hypotheses development, Sect. 4 discusses research
methods, Sects. 5 and 6 presents the data analysis and results, discussion and implications
followed by conclusion, limitations and future scope of research.
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2 Literature review
2.1 Blockchain capabilities (BCC)

Blockchain has evolved and emerged as transformative technologies which changed the
market paradigms (Gumsheimer et al., 2016; Schuetz & Venkatesh, 2020). Blockchain was
first conceptualized by Satoshi Nakamoto (2008) in a white paper, since then substantial
amount of research has been conducted. The existing literature primarily focus on three
aspects of blockchain — characteristic of blockchain (Chang et al, 2020; Feng et al., 2018;
Garg et al., 2021), application of blockchain (Maiti et.al., 2021; Garg et.al., 2021; Queiroz &
Wamba, 2019), and challenges of blockchain (Harwik & Caton, 2020; Drescher, 2017; Iansiti
& Lakhani, 2017) as depicted in Table 1. Interestingly, a set of studies focus on strategic impact
of blockchain on the existing business models (Maiti et.al., 2021; Rajnak & Puschmann,
2020; Kshetri, 2018). Though Blockchain is still in embryonic stage but its commercial and
industrial application has been validated across industries worldwide namely healthcare and
financial sector (Maiti et.al., 2021; Chang et. al, 2020; Grech & Camilleri, 2017; Grewe
& Bosch, 2016). In simple words, blockchain is a digital, decentralized, immutable and
distributed ledger that record transactions in near real time. As a result, blockchain may
develop as a resource capability of a business to streamline its processes, reduce costs,
reduce operational risk with tamper-proof, transparent and robust security systems (Akins
et al., 2014).

Developing blockchain as a capability may offer several advantages to an organization
— (1) Improves efficiency due to fast response to every transaction, (2) Faster transactions
based on automated record keeping, (3) Save transaction time and operational cost, (4) Quick
settlements and payment without third party involvement, (5) Enhance third party trust with
the use of cryptography, and (6) Real time information leads to transparency at both sides
(Gupta & Gupta, 2018; Underwood, 2016). Therefore, it is crucial for organizations like
banks to develop capabilities that build trust among people and flourish operational excellence
(Casino et al., 2019a, 2019b; Kant, 2020; Pilkington, 2016).

Banking sector is the backbone of any economy as it functions with large amount of
confidential ledger and balances of many centralized authorities of a country (Libert et al.,
2016; Mu et al., 2019). Arguably, deep-rooted complex centralized business models of bank-
ing industry particularly in India restricts the rising possibilities of blockchain technology
(Pilkington, 2016; Rajnak & Puschmann, 2020). Blockchains provide significant innovation
to financial markets which increases efficiency and operational performance with regard to
digital payments and settlement (Beck et al., 2016; English & Nezhadian, 2017; Gao et al.,
2018; Lundqvist et al., 2017; Min et al., 2016; Papadopoulos, 2015; Yamada et al., 2016).
It can facilitate banks to make direct international payments economical and efficient (Guo
& Liang, 2016; Isaksen, 2018). Notably, Hassani et al. (2018) highlights that blockchain
may create sweet and sour relationship in banking sector that brings opportunities as well as
threats. Nonetheless, blockchain is highlighted as an intangible resource to an organization by
few researchers (Hitt, 2001; Berney, 1991) in early years and consequently Garg et al. (2021)
proposed an instrument to measure blockchain capabilities (BCC) recently. The instrument

9

consists of 26 items categorized into five constructs: “Quality customer services”, “reduced
cost”, “efficiency and security”, “secure remittances” and “regulatory compliances”. The list
of these sub-constructs, along with their definition and supporting literature, are provided in

Table 2.
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Table 1 Contemporary definitions of Blockchain based on characteristics, applications and challenges

Authors

Definitions

1 Based on Blockchain Characteristics
Chang et.al. (2020)

BlockchainTechnologies.com (2018), para 3

Feng et.al. (2018)

Gupta and Gupta (2018)

Yu et.al. (2018)

Drescher (2017)

Gupta (2017)

ITansiti and Lakhani (2017)

Seebacher and Schiiritz (2017) and Ying et al. (2018)

Staples et.al. (2017)

“..A Blockchain originally means blocks of

“«

crypto currencies linked by chains...”

...a type of distributed ledger comprised of

unchangeable, digitally recorded data in
packages called blocks. These digitally
recorded blocks of data are stored in a

linear chain. Each block in the chain contains
data (e.g. Bitcoin transaction), is
cryptographically hashed...”

The three levels for Blockchain are P2P

network, databases and its applications

“..Blockchains are distributed which allows both

parties with the real time information of the
transaction and thus leads to transparency...”

“..Blockchain represent credit reconstruction, a

cross-time consensus mechanism that enabled
people to trust each other without social
relations and credit accumulation...”

..Blockchains are effectively a digital storage

network that is totally independent of the data
contained within each block...”

..The data is not controlled by a single party.

The complete database, including its history is
transparent for each participant of a
blockchain. Participants can by themselves
validate the records of their transaction
partners with Peer-to-peer (p2p) transactions,
Transparency, Immutability of records and
Computational logic...”

..Blockchains are 1) Distributed ledger or

database, 2) Direct node to node
communication, 3) Accessibility within the
network, 4) Immutability, and 5)
Computational logic...”

..Blockchain technology creates a trusted

transparent environment making information
publicly available thought the entire network,
whilst assuring the integrity and immutability
of data...”

..The essential advancement is the distributed

trust offered by Blockchain technology — (1)
removing the trusted third party to facilitate
transactions and (2) decreased transaction
time...”
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Table 1 (continued)

Authors

Definitions

Tapscott and Tapscott (2017)

Yoo (2017)

3 Based on Blockchain Application

Maiti et.al. (2021)

Garg et al. (2021)

Queiroz and Wamba (2019)

Kshetri (2018)

Ying et al. (2018)

Iansiti and Lakhani (2017)

Underwood (2016)

Glaser and Bezzenberger (2015)

Liebenau et al. (2014)

3. Blockchain Challenges
Harwik & Caton (2020)

Hughes et.al. (2019); Dwivedi et.al. (2015)

.. The five main principles of the Blockchain:
(1) Computational Logic, (2) Peer-to-Peer
Transmission, (3) Irreversibility of Records,
(4) Distributed Database, (5) Transparency
with Pseudonym...”

“..Blockchain is a continuous account database,
which is complete, distributed and
unalterable...”

The applications for automating business
processes, particularly around payments and
controls, are seemingly endless in banking
sector. Thus, blockchain technology ease the
process of heavy transaction

Proposed and developed an instrument to
measure the benefits of implementing
blockchain in the banking sector

Investigated the blockchain adoption
behaviour in the supply chain field in
both India and USA

Wal-Mart in partnership with IBM announced
a project to monitor the food-based
distribution process using blockchain
technology in the US and China

Implemented a blockchain enabled
e-commerce platform for Hainan Airlines
group based out of China

Discussed blockchain enabled Smart contract to
automate payments to supplier when the
shipment is received

Commercial banks proactively developing and
applying Blockchain technology to alleviate
the as-is centralized banking system

Provides a catalogue for “decentralized
consensus systems” for information-based
industries

New technology-enabled value chains enhance
supply chain platform technology

Financial value of transaction may give indirect
signals to manipulate and allowing one’s
expectation to be influenced that makes one
vulnerable to exploitation

Irrespective of all transformative changes
undertaken by organisation to position
blockchain, it is always viewed as IS/IT
projects for success and failure
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Table 1 (continued)

Authors

Definitions

Alm et.al. (2019)

Forrestor (2018); Axios (2018); Coyne and McMickle

(2017)

Hassani et al. (2018)

Hawlitschek et al. (2018)

Drescher (2017); Levine (2017); Kshetri (2018)

Staples et.al. (2017)

ITansiti and Lakhani (2017)

Davidson et.al. (2016)

Guo and Liang (2016)

Harwick and Caton (2022)

Selgin (2015)

Some institutional solution to the problem of
counterparty risk and use of permission
blockchain leads to trustlessness,
pseudonymity or decentralisation

Blockchain technology exhibits number of
limitations at the time of technology adoption
such as lack of privacy, high costs, security
and flexibility etc

State that Blockchain can bring opportunities as
well as threats to the banking industry

Due to immutability characteristics of
technology, it poses few limitations in poor
scalability, inability to adjust contracts and
require explicit interventions

Since the technology is relatively recent, there
exists many budding questions and doubts over
legality, adherence to compliance, resistance
among users and trust and technology

Blockchain inherent limitation to cater for big
storage application limits its operations

The migration to blockchain will require huge
investment and top management commitment
over a long period of time

Blockchain capabilities represent idiosyncratic
and disrupting attributes for a centralised
coordinated information, any deviation may
cause potential challenge

One of the obstacles for blockchain adoption in
banking sector is to establish necessary
governance and control

The protocol that constituents the monetary
network in blockchain reveal high volatility
under conditions of high uncertainty

Detailed mentions of importance of
fixed-supply-path crypto currencies as a
potential challenge

Thus, with a constant evolution of blockchain from 1.0 to 4.0 (Swan, 2015), banking sector
has many reasons to look forward to BCC as a source of creating and sustaining competitive

advantage (Grech & Camilleri, 2017).

2.2 Competitive advantage (CA)

Competitive advantage (CA) is achieved by an organization when it outperforms its com-
petitors with a certain set of resources, attributes and strategies (Kant, 2021; Wang, 2014).
Resources cover possession of every asset, process, information, skills, methods, knowledge

@ Springer



Annals of Operations Research

Table 2 List of dimensions of Blockchain Capabilities (BCC)

Constructs literature

Definitions

References

Quality customer
services

Reduced cost

Efficiency and security

Secure remittances

Regulatory compliances

With the potential use of blockchain
technology, “banking systems can offer
quality customer services in terms of
increased transparency, data accuracy,
trust, risk reduction and automation”
(Garg et al., 2021)

With the potential use of blockchain
technology, “banking systems can be
leveraged to lower overhead expenditures
by reducing administrative costs,
transaction costs, operational costs and
elimination of intermediaries” (Garg
etal., 2021)

With the potential use of blockchain
technology, “banking systems can be
leveraged to build secure, safe and
efficient mode of financial transactions”
(Garg et al., 2021)

With the potential use of blockchain
technology, “banking systems can be
leveraged to secure remittances in terms
of immutable data records, faster
settlements, improved traceability,
increased control of data, enhanced
system resilience and enhanced
robustness” (Garg et al., 2021)

With the potential use of block chain
technology, “banking systems can be
leveraged to ensure regulatory compliance
requirements efficiently and effectively in
terms of streamlining the business
processes, ensure a reduction in
fraudulent transactions and improve
regulatory compliance along with data
protection ““ (Garg et al., 2021)

Hooper Matthew(2018),
Limechain.tech, Krause et al.
(2016), Kloppmann (2017),
Universal payments (2017),
Antier.com, Tecsynt Solutions
(2018a, 2018b), Harigunani
(2017), Jaideep (2019)

Matteson (2017), Hooper
Matthew(2018),
LimeCain.com,
Consultancy.uk (2016),
Accenture (2018),
Antier.com, Jaideep (2019),
Tecsvnt solutions (2018a,
2018b), Harigunani (2017),

Oza (2018), LimeCain.com,
Nelito (2018), Tecsynt
Solutions, (2018a, 2018b),
Hooper Matthew (2018) Iyer
(2016), Banks Editorial Team
(2018)

Jaideep (2019),
Swanitiinitiative (2018),
Research report (2018),Nelito
(2018), Trade finance (2018),
Umalkar et al. (2016)

Accenture (2018), Banks
Jaideep  (2019), Unocoin
(2018), Iyer, (2016), Klopp-
mann (2017), Nelito (2018),

Harigunani  (2017), Nelito
(2018), Iyer (2016), Oza
(2018)

Editorial Team (2018)

and function that builds an organization (Barney, 1991). Attributes includes basic characteris-
tics like flexibility, innovation, technological advancements etc. to enhance the organizational
competency to assess and reconfigure threats into opportunities with timely response to rivals
(Barney, 2001). Putting all together, resources and attributes builds organizational capabili-
ties. The organizational capabilities such as blockchain accumulate internal as well as external
resources in such a manner that sustains ‘competitiveness’ (Teece, 2007; Weerawardena &
Mavondo, 2011) and therefore it acts as a strategic move of an organization to negate threats
by its own abilities (Teece & Pisano, 1994). As suggested by Pasquale (2015), blockchain
capabilities has huge potential to resolve a variety of threats and function as strategic resource
to gain superior performance by sustaining competitive advantage (Kant & Agrawal, 2020).
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Table 3 List of dimensions of Competitive Advantage (CA)

Constructs Definitions Supporting literature

Price/Cost “The ability of an organization to compete Koufteros (1995), Rondeau et al.
against major competitors based on low (2000), Wood et al. (1990) and Hall
cost / price” (Li et al., 2006) et al. (1993)

Quality “The ability of an organization to offer Gray & Harvey, (1992); Rondeau et al.,
product quality and performance that (2000); Li et al., (2006);

creates higher value for customers”
(Koufteros, 1995)

Delivery “The ability of an organization to provide Hall, (1993), Rondeau et al., (2000); Li
dependability on time the type and volume of product et al., (2006); Koufteros, (1995);
required by customer(s)” (Li et al., 2006)
Product “The ability of an organization to introduce  Clark &Fujimoto, 1991; Li et al.,
innovation new products and features in the market (2006);; Rondeau et al., (2000)
place” (Koufteros, 1995)
Time to market “The ability of an organization to introduce  Stalk, (1988); Kessler & Chakrobarti,
new products faster than major (1996). Li et al., (2006); Handfield
competitors” (Li et al., 2006) &Pannesi, (1995)

Owning to strategic advantage there exists a clear consensus in available literature that CA
can be attained by three generic strategies namely—cost leadership, differentiation and focus
as mentioned by Porter (1980). In a cost leadership strategy, the objective is to become the
lowest-cost producer of banking products or services whereas under differentiation strategy,
a unique distinctive characteristic in banking products or services from the competitors is
created as differentiator and finally in a focus strategy, the bank offerings may focus on a nar-
row target market segment (Porter, 1980). Interestingly, Cater and Pucko (2005) highlighted
that organizations may opt for two parallel strategies at one time instead of one strategy,
for example lower price and differentiation in offering may be used simultaneously to fetch
better results. Such strategic choices may support banking sector to gain their CA. Further,
Arifin and Frmanzah (2015) claimed that successful technology adoption may significantly
contribute to CA. While Barney (2001) mentioned that CA of an organization must have few
qualities such as value, rarity, non-substitutability etc. To add, Ionescu and Dumitru (2015)
argued that organizations need to constantly update their CA by displaying their capacity to
change in dynamic business environment. Given the current circumstances, several research
studies indicate that due to distinctive features and many advantages of blockchain, it may
emerge as potential strategic resource to sustain CA (Kant, 2020; Kant & Agrawal, 2020).
Therefore, it would be interesting to validate Blockchain Capabilities as competitive advan-
tage in banking sector. Based on the prior literature, Koufteros (1995), Zhang (1997) and
Li et al. (2006) defines the five sub-constructs of “competitive advantage”, “Price/Cost”,
“Quality”, “Delivery Dependability”, “Product Innovation” and “Time to Market”. The list
of these sub-constructs, along with their definition and supporting literature, are provided in
Table 3.

2.3 Organizational performance (OP)

Extant of literature is rich with many definitions of organizational performance (OP) mainly
in three dimensions -managerial performance (Mishra & Mohanty, 2014; Nanni et.al, 1992;
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Eccles, 1991), leadership characteristics (Gabriela, 2020) and organizational effectiveness
(Hult et.al., 2008; Venkatraman & Ramanujam, 1986; Ginsberg & Venkatraman, 1985).
Traditionally, managerial performance illustrates financial performance of an organization,
therefore it is “the narrowest conception of business performance” (Richter et al., 2017,
pp-95-96). But with an ever-changing dynamic, OP has evolved as concept that encompasses
several other aspects like market reputation, achievement of goals, survival and relation-
ship with competitors representing organizational effectiveness (Richter et al., 2017; Hult
et.al., 2008). Interestingly, Gabriela (2020) highlighted leadership characteristics attributing
to OP and further established relationship between the two. Notwithstanding, organizational
performance is defined as an overall performance of a business measured by tangible and
intangible goal accomplishment. Tangible goals are quantifiable targets drawn from market
performance and financial performance of an organization resulting in its higher economic
value. Few studies have attempted to measure financial performance of an organization using
financial returns such as return on investment, return on equity, return on sales etc. (Mishra
& Mohanty, 2014; Nanni et al., 1992) and market performance using market-related criteria
such as increase in market share, overall competitive position in the marketplace, and so
on (Flynn et al, 2010; Stock et al, 2000). Regardless of various definitions and conceptual
development on this topic, every organization is careful of their performance and intends to
retain its existing market position in most optimal manner. Therefore, in its crystallized form
OP primarily reflect how the organization creates value and disseminates that value to its
own customers to meet its objective.

3 Conceptual model and hypotheses development

Blockchain has a potential to transform the traditional business models in countless ways.
Banks in India are developing collaborative blockchain ecosystems to create an innovative
business model and disrupt the traditional one. The conceptual model for this study was
built from the synthesis of published research articles, blockchain client success stories and
subsequent discussions with experts who are responsible for deploying practical blockchain
(7 bits technologies (2021); Silva, 2019; McCauley, 2019; Oracle Netsuite, 2019; Ma, 2000).
The conceptual model illustrated in Fig. 1 sheds light on the BCC as source of CA to enhance

Competitive advantage(CA)
¢ Price/cost
¢ Quality
* Delivery Dependability
¢ Productinnovation
Time to Market

H2 H3

Blockchain capabilities(BCC) o

« Quality customer services Organizational

+  Reduced cost .| performance(OP)

* Efficiency and security . Market Performance
* Secureremittances H1 *  Financial performance
* Regulatory compliance

Fig. 1 Conceptual model and research hypotheses
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OP. The model presents (see Fig. 1) the direct relationship of BCC with OP. Second, the model
depicts the mediating effect of CA in explaining the relationship between BCC and OP.

As part of research, a small preliminary study was conducted to understand the exact
nature, dimensions, relationships and items of BCC, CA and OP, we identified experts from
the banks and IT Industries as well as academia who were involved in the development
and deployment process of practical blockchain in banking sector across India. We invited a
focus group consisting of four business specialists from banks, two blockchain experts, two
IT professionals and two professors. Based on comprehensive study and synthesis of litera-
ture, coupled with analysis of focus group discussion, we defined the dimensions of BCC,
CA and OP (see Fig. 1). BCC is conceptualized as a five-dimensional construct namely:
“quality customer services”, “reduced cost”, “efficiency and security”, “secure remittances”
and “regulatory compliances” (Garg et al., 2021). CA of the banks is evaluated as a five-
dimensional construct which are: “price/cost”, “quality”, “delivery dependability”, “product
innovation” and “time to market” while OP of the bank will be evaluated through “financial
performance” and “market performance” (Koufteros, 1995; Li et al, 2006). Using literature
support, the expected relationships among BCC, CA and OP are discussed and hypotheses
relating these variables are developed. Subsequently during our pilot study phase, the dimen-
sions and items of BCC, CA and OP were verified and validated using confirmatory factor
analysis. According to Churchill (1979), “....it is very important to identify theoretical rela-
tionships between any newly proposed construct and other conceptually related, but distinct
concepts...”. In the next following section, using literature support we will determine the
expected relationship among the BCC, CA and OP for further hypotheses formulation of the
study.

The literature on the impact of BCC and OP is recent, most of the literature on BCC in
the banking sector focuses on the use of methods and concepts and there is little research
on blockchain capabilities and its impact on organizational performance which is mostly
inconclusive in literature. Original IT Capabilities with added enhancements can be used as a
proxy for measuring the impact of blockchain capabilities on organizational performance in
banking sector. The relationship between IT capabilities and organizational performance is
widely taken by number of researchers such as Bhardwaj et al. (2000), Braojos et al (2019),
Cheng et al. (2020), Gil-Padilla (2008) and Rehman et al (2020). According to Murray et al.
(2021), blockchain technology directly reduced the transaction cost and directly mitigated
the agency cost that stem from contracting with agents inside the firm. A number of avail-
able researches reflect a strong link between business capabilities and financial performance,
(profits, returns, etc.) indicators such an approach is evident in the studies of Fahy et al.
(2000), Tsai and Shih (2004), and Vorhies and Morgan (2003). With BCC, companies can
save a substantial cost by eliminating the several third-party intermediaries (7 bits technolo-
gies, 2021). According to McKinsey, blockchain technology is expected to reduce banks
operational costs by USD 13.5-15 billion annually and cost of risk by USD 1.1-1.6 bil-
lion annually. Furthermore, transaction efficiency improvement ensures a smoother flow of
overall trade financing channels, which greatly increase the income of the overall trade chain.

Hypothesis 1 There is a significant relationship of blockchain capabilities on organizational
performance in Indian banking sector.

Resource base view (RBV) of a firm was initially introduced by Barney (1991) as unique
resources where company must be competitive in the world of competition. These strategic
resources must consist of characteristics of being valuable, rare, imperfectly imitable and
strategically irreplaceable (Barney & Arikan, 2001; Guimares, et al., 2017). Blockchain
offers itself with tremendous potential as a significant intangible resource for the organizations
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applying it strategically—with the underpinnings provided by the arguments of Hitt et al.,
(2001a, 2001b) highlighting that the contributions of intangible resources are significantly
greater than tangible resources, and by Barney (1991) positing that intangible and internal
resources are more useful than tangible and external resources — for attaining and sustaining
competitive advantage. According to Harrington (2019) “...... Over the last few decades the
cost of data has gone way down, and now with blockchains we have a technology platform
that allows us to very easily share and operate on that shared data. The competitive advantage
shifts from having the data to how you use the data....” (McCauley, 2019). The banks develop
blockchain products for its own use that can lead to competitive advantages. With blockchain
technology & banking software solutions, many financial institutions have been in a position
to improve their operations and become more competitive in the banking industry. According
to Alara Basul (2021), it is important to reimagine the role of technology within the banking
and financial sector and it’s imperative for businesses to understand how to utilize new
platforms and understand the impacts of new regulations in order to stay competitive and
compliant in a crowded market.

Hypothesis 2 There is a significant relationship of blockchain capabilities on competitive
advantage in Indian banking sector.

Firms attain CA by offering better services and create customer value to attain differ-
entiation benefits are likely to have increased market share and profitability (Barney, 1991;
Prahalad & Hamel, 1997). CA refers to capability that allows organization to produce goods
or services when compared to its competitors in term of lower prices, higher quality, higher
dependability and shorter delivery time. These capabilities will, in turn, enhance the organi-
zation’s overall performance c(Mentzer et al., 2000). An organization can charge premium
prices by offering high-quality products and consequently increase its profit margin on sales
and ROI. An organization having optimal time to market and rapidly innovate captures a dom-
inant share of the market and sales volume (Li et al, 2006). Therefore, a positive relationship
between competitive advantage and organizational performance can be proposed. CA can
contribute to superior economic performance, customer loyalty and satisfaction and interper-
sonal effectiveness. Brands with higher consumer loyalty face less competitive switching in
their target segments thereby increasing sales and profitability (Moran, 1981). Competitive
advantage involves from the creation of superior competencies that are leveraged to create
customer value and achieve cost and/or differentiation advantages, resulting in market share
and profitability performance (Barney, 1991; Coyne, 1986; Day & Wensley, 1988; Prahalad
& Hamel, 1997).

Hypothesis 3 There is a significant relationship of competitive advantage on organizational
performance in Indian banking sector.

There are very few studies who are mainly confined on how Blockchain capability can
generate more profit and sales revenue by achieving CA (Pradipto et al, 2019; Sheel & Nath,
2019; 7 bits technology (2021); Silva, 2019) but considering this mediating role of CA we do
not gather empirical evidence from the exiting literature which adequately demonstrates that
blockchain capabilities may improve organizational performance through CA. Accordingly,
it was finally hypothesized that:

Hypothesis 4 Competitive advantage has a mediating role on the relationship between
blockchain capabilities and organizational performance in Indian banking sector.

A conceptual model shown in Fig. 1 was used to illustrate that BCC have a positive
relationship with OP both directly and indirectly through CA.
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4 Research methods
4.1 Item generation

The study was designed to investigate the relationship between blockchain capabilities
(BCC), competitive advantage (CA) and organizational performance (OP). Therefore, con-
ceptual research model covers three areas: BCC, CA and OP. Instruments to measure BCC,
CA and OP were adapted from previous studies with minor modifications.

BCC dimensions (“Quality customer products/services”, “Reduced cost”, “Efficiency and
security”, “Secure remittances”, “Regulatory compliance”) are measured using 26-item scale
adapted from Garg et al. (2021). CA dimensions (“Price/Cost”, “Quality”, “Delivery Depend-
ability”, “Product Innovation” and “Time to Market”) are measured with 16—items adapted
from (Koufteros, 1995; Li et al., 2006) and OP dimensions (“financial performance” and
“Market performance”) are measured with 6 items adapted from (Koufteros et al., 1997; Li
et al, 2006). The dimensions and items used for study were adapted from the previously
published studies and were found to be empirically reliable and valid. Therefore, there was
no need to test the instrument again during the pilot study. Still, it should be revalidated with
subject matter experts to ensure the relevancy of questions with respect to BCC, CA and OP
in the banking sector. Hence, 26 items of BCC, 16 items for CA and 6 items of OP were
subjected to a second-order CFA to examine the well-fitting measurement model.

4.2 Instrument development and data collection

To examine the relationship between BCC, CA and OP in the Indian banking sector, the
authors developed a closed ended initial draft questionnaire based on discussion and reflec-
tion of reviews of associated literature (Garg et al., 2021; Koufteros, 1995; Li et al., 2006).
To receive the inputs on accuracy and modifications on the draft questionnaire, we invited
seven knowledgeable individuals (i.e. five academicians, 1 blockchain specialist and 1 head
of bank) for review. The experts were asked to assess the questionnaire for its comprehen-
sibility and appropriateness of the items. Based on the comments and feedback received
from experts, the wording of questions was modified slightly as per context of this study
(but not the content and meaning). As a result, 4 questions were modified, and version 1 of
the questionnaire was developed for pilot testing first. Post the experts review, initial small
pilot tests were conducted where head of 10 banks and 11 blockchain specialist were asked
to complete the survey questions — to avoid repetition, ambiguous phrasing, grammatical
errors and sequencing, to draw respondents’ sense. Based on the comments and feedback
of the experts, the questionnaire was refined during pilot stage which experts opined are
inappropriate with respect to banking sector. Another pilot study was conducted after the
changes have been made in the questionnaire. Head of 50 banks and blockchain specialists
were invited complete the questionnaire and made a very few adjustments.

The questionnaire was refined multiple times based on the feedback received during
preceding pilot studies, and final version of questionnaire was developed which contained
48 items (questions) under 4 broad categories. Part one consisted of questions related to
demographic profile of respondents, questions under the second category related to BCC,
Part three consisted of questions related to CA and part four was mainly concerned to OP. A
five-point Likert scale was used to measure respondents’ agreement with various statements.
Items of BCC, CA and OP were examined on a 5-point Likert scale on a continuum from
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strongly disagree (1) to strongly agree (5). Details of scale items along with sources of these
construct are indicated in the Appendix A.

4.3 Data gathering

The respondent of the present study were actual business users who were using or imple-
menting blockchain enabled application in banking sector. Around 63 banks (21 Private
Sector Banks, 12 public sector banks, 30 foreign banks), fintechs, blockchain startups and
IT companies were contacted telephonically to ascertain whether or not they are engaged
in using/implementing/planning and deployment of blockchain in banking/financial sector
institution so that the right person can be contacted to ensure homogeneity of the samples.
Following organization’s response Blockchain experts and consultants, blockchain product
marketing managers, experts of future and emergent technology, and VP/AVP/Chief Man-
ager/Branch head of banks were contacted to take up the survey.

Questionnaires were sent to the select individuals and their responses were collected
through mailers sent to individuals and administering the questionnaire through Google
forms. For this study, questionnaires were sent to 600 respondents. Initially 165 respondents
responded (about 27.5%), the follow up mail was sent to respondents for improvement of
response rate. The follow mail repeated the purpose of study, elaborated the questionnaires
and also assured the respondents that they will remain unidentified and only the data will be
utilized. After the first follow up, 155 more respondents replied taking the response rate to
53.33%. Out of 320 responses, we found that 21 questionnaires have missing or incomplete
answers and no engage response. The analysis of data also found that 20 respondents had
left certain questions unanswered. These respondents were contacted telephonically and
explained about the research purpose. 10 respondents responded. While trying to evaluate
non response bias, follow-up calls were made to respondents who were selected from the
sample of non-responders (N = 20; around 4% of the non-respondents) to find out why they
didn’t take part in the overview. The reason for not completing the survey by respondents
was that they didn’t have time to complete the survey. Therefore 31 questionnaires were
excluded during the analysis process and 289 valid samples were used for final analysis.
Data collection activities were carried out from June — Nov 2021.

4.4 Demographic profile

Table 4 summarizes the details of the demographic profiles of respondents. There were a
total of 289 respondents who participated in survey with approximately 59 female and 230
male respondents. In context to the age, 49.83% of respondents were between the age of
25-35, 41.52% of respondents were between the age of 35-50 and the remaining 8.65%
respondents were above age of 51. The survey revealed that 26.30% of the respondents
were VP/AVP/DVP/Chief Manager/Branch head of banks/financial Analyst/divisional Man-
agers, 49% respondents were Blockchain specialist/consultants, 13.84% respondents were
blockchain marketing/product managers.

4.5 Data analysis

The second order construct was established for the study to confirm that conceptual model
used in the study loads into numbers of dimensions/sub-constructs (see Fig. 1). All three
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Table 4 Demographic profile of respondents

Variables Categories Frequency Response rate (in %)
Gender Female 59 20.42%
Male 230 79.58%
Age 25-35 144 49.83%
35-50 120 41.52%
51 and above 25 8.65%
Designation VP/AVP/DVP/Chief Manager/Branch 76 26.30%

head of banks/financial
Analyst/divisional Managers

Blockchain experts and consultants 143 49.48%
blockchain product/marketing Managers 40 13.84%
Others 30 10.38%

Construct variables (BCC, CA and OP) are multidimensional second-order constructs. All
second-order constructs were explained by its first-order constructs. First-order constructs
were measured using reflective measured items. Hence SEM was suitable for the study. SPSS
24.0 was used for analyzing the descriptive statistics and SEM in AMOS 22.0 was further
used to examine and test the proposed hypothesis.

5 Data analysis and results

Structural equation modeling (SEM) is multivariate statistical technique which involves two
models namely ‘measurement model” and ‘structural equation model’ (Blunch, 2008). The
measurement model measures the relationships between constructs (latent variables) and
respective measuring items (observed variables) whereas structural model describes inter-
relationships among latent constructs involved in the study (Hair et al., 2010; Gefen et al,
2000). Confirmatory factor analysis is a part of measurement model which test the rela-
tionships between construct and its observed variables whereas structural model verifies the
relationship among constructs (Wright, 1918, 1920, 1923).

5.1 Evaluation of first-order measurement model

In this study, the theory posits that the BCC construct consists of five underlying sub-
constructs, CA construct consists of five underlying constructs, OP constructs consists of
2 underlying sub-constructs wherein each sub-construct is measured by certain items.

According to Fornell and Larcker (1981), before testing the significance of the relation-
ships among constructs, it is necessary to ensure the validity and reliability of measurement
model. The measurement model must have a significant level of validity and reliability. The
validation procedure for measurement model was carried out through confirmatory factor
analysis (CFA). Reliability estimates “the stability and the consistency of the measuring
instrument whereas validity refers the accuracy of an instrument....” (Sekaran & Bougie,
2010).
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The construct reliability can be determined by using Cronbach alpha and composite relia-
bility. The internal reliability of a construct is said to be achieved when the Cronbach’s Alpha
value is 0.7 or higher (Nunnally & Beinstein, 1994). Composite reliability is a measure of
internal consistency, unlike Cronbach’s Alpha, it is more concern on individual reliability
referring to different outer loadings of the indicator variables (Hair et al., 2010). The cut off
for composite reliability score between 0.6 and 0.7 is a good indicator of construct reliability
(Henseler & Sarstedt, 2013).

A confirmatory factor analysis (CFA) using AMOS 22.0 was used to compute the factor
loading for every measuring items and correlation between constructs. The result of first-order
measurement model using CFA is shown in Table 5. Using factor loading, we computed the
average variance extracted (AVE) and composite reliability (CR). AVE determine the con-
vergent validity of the construct whereas CR reflects the extend of reliability of the construct.
Two items were deleted because of low factor loading because it was less than the thresh-
old value 0.5 (see Appendix A, items marked with * deleted from the final measurement).
The cronbach’s alpha of all first order measuring items value ranged from 0.701 to 0.918,
composite reliability were ranged from 0.715 to 0.919 (more than 0.5 threshold). Further,
the AVE value was ranged from 0.561 to 0.736 (more than 0.5 threshold). The reliability and
convergent validity were established. From Table 6, we can see that discriminate validity of
the first order reflective construct validity was assessed by two criteria: the Fornell-Larcker
criteria and the Heterotrait-Monotrait (HTMT) criteria. As per Fornell-Larcker criteria, the
results show that square root of AVE is greater than the correlation between other latent
constructs. Moreover, the HTMT criteria confirmed that all HTMT values are lower than the
threshold of 0.90 (Hair et al., 2017) concluding the discriminant validity of the constructs.

Finally, we tested the model for Common Method Bias (Podsakoffet al., 2003) using
Herman’s single factor test. In this test, EFA is conducted on all the items in which all the
items are loaded onto one common factor and if the total variance for a single factor is less
than 50%, it suggests that CMB does not affect the data. In our study factors, 22.27% of
the variance is contributed by first factor which clearly indicates that there is no effect of
common method bias on validity of research. From the results showed in Tables 5 and 6,
we can conclude that first-order measurement model showed adequate reliability, convergent
and discriminant validity.

5.2 Evaluation of the second-order measurement model

Second-order models are potentially applicable when (a) the lower-order factors are substan-
tially correlated with each other, and (b) there is a higher-order factor that is hypothesized to
account for the relationship among the lower order factors. The second-order BCC general
factor that accounts for the commonality among lower order factors representing each of the
five domains: QCS (“Quality customer products/services”), RC (“Reduced cost”), ES (“Effi-
ciency and security”), SR (“Secure remittances”), RC (“Regulatory compliance”). Similarly,
CA represented by 5 domains namely PC (“Price/cost”), QL (“Quality”), DD (“Delivery
dependability”), PI (“Product innovation”), TM (“Time to market”) and finally OP is repre-
sented by 2 domains: FP (“financial performance”) and MP (“Market performance”). The
reliability and validity of the second-order model can be assessed like first-order model.
According to Fornell and Larcker (1981), if AVE is less than 0.5, but composite reliability
is higher than 0.7, the convergent validity of the construct is still adequate. In our analysis,
the construct BCC and CA has an AVE is less than 0.5 but composite reliability is higher
than 0.7, we can state that convergent validity is established. The results in Table 7 confirmed
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Table 5 Reliability and validity of first-order measurement model

Dimensions/Sub-construct Items Standard Cronbach Composite Average Average
factor (a) reliability variance shared
loading extracted variance

Quality customer QCS1 0.839 0.906 0.906 0.706 0.118

Product/services QCS2 0.873
(QCS)
QCS3  0.824
QCS4  0.824
Reduced cost RC1 0.809 0.892 0.893 0.675 0.093
(RC) RC2 0778
RC3 0.882
RC4 0.815
Efficiency and security ES1 0.754 0.918 0.919 0.695 0.079
(ES) ES2 0872
ES3 0.867
ES4 0.843
ESS 0.828
Secure remittances SR1 0.673 0.877 0.879 0.549 0.033
(SR) SR2 0627
SR3 0.795
SR4 0.788
SR5 0.815
SR6 0.728
Regulatory compliances RCo2 0.838 0.914 0.914 0.680 0.113
(RCo) RCO3  0.825
RC04 0.827
RCO05 0.826
RC06 0.806

Price/cost PC1 0.856 0.841 0.848 0.736 0.074

(PC) PC2  0.860

Quality QL1 0.768 0.869 0.873 0.634 0.061

QL) QL2 0839

QL3 0.861

QL4 0.709
Delivery Dependability DD1 0.654 0.787 0.795 0.568 0.063
(DD) DD2 0718

DD3 0.872
Product Innovation PIl 0.763 0.835 0.837 0.633 0.077
(P P2 0.851

PI3 0.769
Time to Market TM1 0.749 0.886 0.887 0.663 0.063
(T™) T™2 0761

T™M3 0.869
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Table 5 (continued)

Dimensions/Sub-construct Items Standard Cronbach Composite Average Average
factor (a) reliability variance shared
loading extracted variance

T™M4 0.869
Financial Performance FP1 0.816 0.701 0.715 0.559 0.047
(FP) FP2 0672
Market Performance (MP) MP1 0.778 0.833 0.836 0.561 0.054
MP2 0.824
MP3 0.721
MP4 0.664

the high reliability and validity of second-order measurement in terms of convergent and
discriminant validity. Therefore, we concluded that the second-order measurement model is
internally consistent and reliable as suggested by Fornell and Larcker (1981).

We tested the discriminant validity for the second-order measurement model. Table 8
shows that the entire diagonal values square root of each construct’s AVE) exceed the squared
inter-construct correlations. Therefore, we conclude that the first-order construct can be
explained by the second-order construct.

After the validity and reliability test of measurement model, the reported indices for the
current study on the first-order measurement model and the second-order measurement model
are shown in Table 9. CFA results indicated that the resulting measurement model (first-order
and second-order) with all constructs have acceptable goodness-of fit indices showed as: CFI
was 0.952/0.941; GFI was 0.842/0.825; NFI was 0.852/0.837; TLI was 0.946/0.938 and
RMSEA was 0.037/0.040 (see Table 9). According to Geffen (2000), GFI and NFI score
of measurement model could not fall within the recommended criteria but it was closer to
threshold value, thus representing an acceptable model fit. We can conclude that all study
constructs are well retained for the satisfactory loadings and acceptable model fit so we can
proceed for estimating structural model using SEM.

5.3 Estimation of structural model

Figure 2 depicts the structural model which is almost a replica of our proposed conceptual
model shown in Fig. 1.

There are three constructs in the model: blockchain capabilities (BCC), Competitive
Advantage (CA) and organizational performance (OP). BCC is regarded as independent
variables whereas CA and OP are regarded as dependent variables. Table 10 displays the
Fitness indices of full structural model. The score of X?>/DF was 1.467 which is below 3 as
per recommended value, CFI was 0.941, GFI was 0.825, NFI was 0.837, and TLI was 0.938
and RMSEA was 0.040. According to Geffen (2000), GFI and NFI score of measurement
model could not fall within the recommended criteria but it was closer to threshold value,
thus representing an acceptable model fit. Considering all the fitness indices into account and
statistical significance of the structural model it can be concluded that model is fit for the
structure. This will enable us to examine the hypothesis described in our model.

Asreported in Table 11, finding revealed that there is a significant and positive relationship
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Table 7 Reliability and validity of second-order measurement model

Construct Sub-construct Loading Cronbach Composite Average
(a) reliability variance
extracted

Blockchain Quality  Customer 0.814 0.929 0.792 0.448
Capabilities Product/services 0.350
(BCC) (QCS)
Reduced Cost 0.634
(RC
Efficiency and secu- 0.627
rity
(ES)
Secure remittances 0.348
(SR)

Regulatory compli- 0.814
ances
(RCo)
Competitive Price/cost 0.486 0.861 0.718
Advantage POC)
(CA) Quality 0.365
(QL)
Delivery Dependabil-  0.582
ity
(DD)
Product Innovation 0.763
(PT)
Time to Market 0.679
(TM)
Organizational Financial 0.669 0.815 0.741 593
Performance performance (FP)

(OP) Market Performance  0.859
(MP)

Table 8 Discriminant validity of

the second-order measurement BCC CA Op

model- Fornell-Larcker

Criterion/ Heterotrait-Monotrait BCC 0.670 0.298 0.260

ratio (HTMT) CA 0.298 0.592 0.329
oP 0.260 0.329 0.770

Note: The diagonal bold is the square root of average variance extracted
(AVE). Above diagonal numbers represent the HTMT values

between BCC and OP, shows that hypotheses 1 is supported (f = 0.133; p < 0.05). Findings
also indicates that there is a significant and positive relationship between BCC and CA (8
= 0.239; p < 0.001) thus supported H2. Results also shows that there is a significant and
positive relationship between CA and OP (8 = 0.257; p < 0.05), hence H3 is supported for
the study. All relationships are consistent and significant as p-value is less than 0.05 and in
the anticipated direction.
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Table 9 Model fit indices

first-order measurement model Goodl?es.s—of First-order Second-order Acceptable
and Second-order measurement fit statistics measurement measurement range
model model value model value
X2/DF 1.403 1.467 <3
CFI 0.952 0.941 >0.9
GFI 0.842 0.825 >0.9
NFI 0.852 0.837 >0.9
TLI 0.946 0.938 >0.9
RMSEA 0.037 0.040 <0.08
60 90 49 74 72‘? 58# 43% 77§ 51 F 59 y 73? 57 g 75d 3 76% 58?‘ 57
QTP MDMDP2PEICPRZIPA] TV 10MT]
70 76 vl 7 76 @4 76 /75
PC QL DD Pl
24 3 34 58 46
49 37 = 58 7 o
¥ 3
84 5 09
7
acs > . cA
81 63 48
RC 81 30 28 063
40
% 14 o7 FP
ES 2 Boc i »{ or e
MP
36 78/ gf T4\ TN
68 13 6! 60 68 52 44
SR 81
¥ ooy
RCo
Fig. 2 Structural model
Table 10 Model fit indices of full structural model
Fit indices X2/DF CFI GFI NFI TLI RMSEA
Model 1.467 0.941 0.825 0.837 0.938 0.040
Table 11 Results of hypothesis testing
Hypothesized path Estimates(p) Standardized regression  p Hypothesis supported ?
weight
OP <--- BCC 0.132 0.177 ok Yes
CA < --- BCC 0.238 0.298 ok Yes
(0)3 < --- CA 0.257 0.276 ok Yes

B = standardized beta coefficients; *p < 0.1; **p < 0.05; ***p < 0.01
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5.4 Estimation of mediation effect

To investigate the mediated relationship of CA between BCC and OP, we used SPSS Process
Macro written by Hayes & Little (2018). For our hypotheses related to hypothesis 4, we
applied model 4 to conduct a simple mediation analysis. Table 12 provides the result of
mediation analysis dependent variable (OP) and independent variable (BCC) via mediating
effect of CA. As we can observe in Table 12, a significant direct effect of BCC on OP (effect
= 0.2056; t = 3.3205; p < 0.1) and indirect significant effect of BCC on OP via CA (effect =
0.0546; 95%C1[0.0139, 0.2751]). Therefore, based on 95% confidence interval, our analysis
reveals that CA partially mediating the relationship between BCC and OP.

6 Discussion and implications

Blockchain technologies have the potential to disrupt current ways of working for the banking
and allied sectors. Banks where blockchain is adopted in an agile manner at an early stage
stand to benefit the most from the ones who are late adopters. Therefore, it is advisable to the
leadership to initiate groundwork on the technology adoption and the change driven mindset
to drive early success.

The objective of this research is to explore the unknown and unlock new possibilities
on the relationship between BCC, CA and OP. Empirically, findings of the research have
established that Blockchain capabilities leads to a sustainable competitive advantage for the
banking sector and results in better organizational performance which is consistent with (7
bits technologies, 2021; Silva, 2019; McCauley, 2019, Oracle Netsuite, 2019, Ma, 2000)
postulations. The quintessential findings of our study are that CA has a partial mediation role
between BCC and OP.

The current study indicates that banks have multiple opportunities to redefine their busi-
ness models and integrate blockchain-enabled business processes to gain further competitive
advantage. Early adopters of blockchain technology may gain a larger market share and
absence of blockchain technology will be a competitive disadvantage in the long term. In
order to stay competitive, banks must have to constantly innovate and choose the right use
cases e.g. Anti-money laundering (AML), Know your consumer (KYC), Clearing & settle-
ment, trade financing, cross country payments, Identity Management, Data Management &
Data Protection in Indian Banking Sector.

The real benefits of blockchain would come when banks in India will partner with other
competitive banks, Technology partners, Fintech and regulators which, in turn, bring benefits
to consumers and the financial system. The results of this study lead to several important
implications.

6.1 Theoretical implications

The present study contributes to the blockchain capabilities literature in numerous ways.
The first theoretical contribution of the empirical research is to reinforce the finding of self-
developed blockchain capabilities scale Garg et al. (2021) by testing instrument in context
to Indian banking sector. The second contribution is to build the conceptual model and
confirm the relationship among BCC, CA and OP. However, to our knowledge, no study has
investigated the relationship empirically in context to Indian banking sector. Furthermore,
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the present study contributes to the body of knowledge and paves way for future research on
block chain capabilities in context to Indian banking sector.

6.2 Managerial implications

Findings of the study shed light on the positive relationship between BCC, CA and OP. The
findings are valuable for banks who are facing several roadblocks in their journey to adapt
blockchain technology due to not fully realizing the potential benefits in terms of speeding up
and simplifying cross-border payments, trade financing, improving online identity manage-
ment and in loyalty and rewards. The findings of this study are also valuable for those banks
that have already adopted or piloted blockchain technology but are still looking for further
improvement areas where enhanced adoption of smart technologies can improve the busi-
ness model to unlock sustainable gains, efficiency gains, savings and long-term competitive
advantage.

Our paper offers two main implications for managers. First, it proposes blockchain initia-
tives that enable banks to a new business model which will offer better security, traceability,
savings and long-term competitive advantage. Second, for effective management of the block
chain-related projects, managers must have clarity about why blockchain is important, what
would be business implications of blockchain, where it is important, how blockchain provides
transformative benefits. In addition, the managers should be clear about their requirement
and open to continuous new learning and upskilling their knowledge.

6.3 Conclusion, limitations and future scope of research

Very few studies have attempted to empirically validate the relationship between BCC, CA
and OP in the Indian banking sector. This study presents the empirical evidence regarding
the direct relationship between BCC and OP partially mediated by CA.

This study has some limitations and opportunities for future research.

e This study provides empirical evidence from the sample that consists of respondents from
the representatives of the Banks, fintech and IT companies which are operating in India.
This may affect the results and may not be the basis for a generalization and limit to
generalization in other industries also.

e The maturity of blockchain technology is still in its nascent stage of development and
adoption in India and therefore new dimensions and research items can be developed for
studying the blockchain capabilities in the banking sector.

However, these limitations have paved the way for future research. To generalize the finding
of this study, the research model can be extending to other countries.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence,
and indicate if changes were made. The images or other third party material in this article are included in the
article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is
not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder.
To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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Appendix A

Required- Part-A

Name of the Respondent
Organization
Department

Designation

Gender

Age range

Email ID

Measurement

Measures of the blockchain capabilities (BCC)

Blockchain is a distributed ledger technology has the capabilities to offer quality customer
products/services, enhance efficiency and security, reduce operational cost and regulatory
compliance secure remittances. With regards to blockchain capabilities, based on your
experience on block chain implementation in banking sector, please indicate the number
that accurately reflects capabilities of blockchain in context to banking sector. All items
are measured on 5 points whereas 1 = "strongly disagree” and 5 = "strongly agree".

Quality customer products/services (BCC/QCS)

Do you think that blockchain implementation enhances transparency in banking system
(BCC/QCS1)?

Do you think that blockchain implementation enhances trust in banking system
(BCC/QCS2)?

Do you think that blockchain implementation enhances data accuracy in banking system
(BCC/QCS3)?

Do you think that blockchain implementation mitigates the risk in banking system
(BCC/QCS4)?

*Do you think that blockchain implementation automates actions and transactions between
parties in banking system (BCC/QCS5)?
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Reduced cost(BCC/RC)

Do you think that blockchain implementation decreases transaction cost in banking system
(BCC/RC1)?

Do you think that blockchain implementation eliminates intermediaries in banking system
(BCC/RC2)?

Do you think that blockchain implementation lessen administrative cost in banking system
(BCC/RC3)?

Do you think that blockchain implementation lessen operational cost in banking system
(BCC/RC4)?

Efficiency and security (BCC/ES)

Do you think that blockchain implementation ensures tracking real time business transactions
in banking system (BCC/ES1)?

Do you think that blockchain implementation enhances speed of transaction in banking
system (BCC/ES2)?

Do you think that blockchain implementation enhances efficiency in banking system
(BCC/ES3)?

Do you think that blockchain implementation enhances security in banking system
(BCC/ES4)?

Do you think that blockchain implementation enhances the integrity of the system in
banking system (BCC/ESS5)?

Secure remittances (BCC/SR)

Do you think that blockchain implementation enables an immutable audit trail in banking
system (BCC/SR1)?

Do you think that blockchain implementation enables a fast and secure payment process
in banking system (BCC/SR2)?

Do you think that blockchain implementation enhances system resilience in banking sys-
tem (BCC/SR3)?

Do you think that blockchain implementation enhances robustness in banking system
(BCC/SR4)?

Do you think that blockchain implementation enhances the traceability of transactions in
banking system (BCC/SRS).

Do you think that blockchain implementation enhances the control on data in banking
system (BCC/SR6)?

Regulatory compliance (BCC/RCo)

Do you think that blockchain implementation ensures to streamline of the business process
in banking system (BCC/RCol)?

Do you think that blockchain implementation ensures the immutable business rules in
banking system (BCC/RCo02)?

Do you think that blockchain implementation prevents from financial fraud and tempering
in banking system (BCC/RCo03)?
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Do you think that blockchain implementation ensures the data protection in banking
system (BCC/RCo4)?

Do you think that blockchain implementation enhances the regulatory compliance in
banking system (BCC/RCo5)?

Do you think that blockchain implementation reduces the error handling and reconciliation
in banking system (BCC/RCo06)?

Measures of competitive advantage (CA)

A Banks competitive advantage is mainly in price advantage, product leadership and
customer services. With regards to Competitive advantage, based on your experience on
block chain implementation in banking sector, please circle the most appropriate
response. All items are measured on 5 points whereas 1 = "strongly disagree” and 5 =
"strongly agree".

Price/cost (CA/PC) "A bank is capable of competing against major competitors based
on low price”.

Do you think that blockchain implementation enables banks to offer the products/services
in competitive price? (CA/PC1).

Do you think that blockchain implementation enables banks to offer products/services at
lower cost than competitors? (CA/PC2).

Quality (CA/QL) “A Bank is capable of offering quality products/services that creates
value for customers. (CA/QL)”

Do you think that blockchain implementation enables banks to compete based on quality?
(CA/QL1).

Do you think that blockchain implementation enables banks to enhance customers’ con-
fident and trust in quality products/services? (CA/QL2).

Do you think that blockchain implementation enables banks to offer high quality and
trustworthy products/services to their customers? (CA/QL3).

Do you think that blockchain implementation enables banks to offer products/services
that are highly reliable and secure? (CA/QL4).

Delivery dependability (CA/DD)*“An organization is capable of providing on time the
type and volume of product required by customer(s)”.

Do you agree that blockchain implementation ensure superior delivery of banking prod-
ucts/services to the customers? (CA/DD1).

Do you think that blockchain implementation enables banks to deliver the banking prod-
ucts/services on time? (CA/DD2).

Do you think that blockchain implementation enables banks to provide dependable deliv-
ery? (CA/DD2).

Productinnovation (CA/PI) “An organization is capable of introducing new innovative
products (e.g. international Banking Account, cash back advantage etc.) and features
in the marketplace”.
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Do you agree that implementation of blockchain technology enables banks to provide
customized product? (CA/PI1).

Do you agree that blockchain implementation enables banks to offer customized product
to meet customers’ need? (CA/PI2).

Do you agree that blockchain implementation enables banks to respond well to customer
demand for 'new’ features? (CA/PI3).

Time to market (CA/TM) “An organization is capable of introducing new prod-
ucts/services faster than major competitors.”

Do you agree that blockchain implementation enables banks to deliver products/services
to market quickly? (CA/TM1).

Do you agree that blockchain implementation enables banks to first in the market in
introducing new products/ services? (CA/TM2).

Do you agree that implementation of blockchain technology enables banks to gain lower
time-to-market for new products/ services than industry average? (CA/TM3).

Do you think that blockchain implementation enables banks to have fast product/service
development? (CA/TM4).

Measures of the Organizational performance (OP)

Measures of the Organizational performance (OP)

How well banks achieve its market-oriented goals as well as its financial goals. With
regards to Organizational performance, based on your experience on block chain
implementation in banking sector, please circle the most appropriate response. All items
are measured on 5 points whereas 1 = "strongly disagree” and 5 = "strongly agree".

Financial performance (OP/FP)

Do you think that blockchain implementation enables banks to increase their return on invest-
ment? (OP/FP1).

Do you think that blockchain implementation enables banks to increase the Profit margin
on sales? (OP/FP2).

Market performance (OP/MP)

Do you think that blockchain implementation enables a bank to increase its market share?
(OP/MP1)

Do you think that blockchain implementation enables a bank to enhance its market share?
(OP/MP2)

Do you think that blockchain implementation enables a bank to enhance the customer
satisfaction? (OP/MP3).

Do you think that blockchain implementation enables a bank to enhance the customer
retention? ((OP/MP4).
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