“Bodh”, BBIJTM, ISSN: 2454-8421, Volume 11, 2025

N
“Bodh”, BPIT’s International Journal of Technology & Management D
BBIJTM, ISSN: 2454-8421, Volume 11,

N\
N

Y

Big Data and Financial Stability: An Empirical Analysis
of the Relationship Between Data-Driven Banking and
Systemic Risk

Nupur Tyagi!, Neha Garg? and Kanan Rana’

!Assistant Professor, CSE, BPIT
2Assistant Professor, SBA, BPIT
3BBA student, BPIT
nehagarg@bpitindia.com, nupurtyagi@bpitindia.com

Abstract. In the financial sector, digitalization growth has placed big data as the critical
driver. The study examines how various factors such as technological, organizational and
environmental plays a significant role in big data adoption and contribute towards finan-
cial stability. Using a Thematic qualitative analysis, the integration of insight is from
research literature, regulatory documents, and key informant interviews to identify cen-
tral themes that shape technological transformation in banking. Results demonstrate that
technological factors such as authentication and access control, Data protection, Network
security, Fraud detection and prevention, are the pillars of trust and conformity. Organi-
zational preparedness, Senior leadership support, and organizational decision climate sig-
nificantly drive innovation and adoption maturity. While environmental factors act as
both stimulating factors and inhibitors. The inspection further reveals that these compo-
nents enhance the bank’s ability to better utilize resources, improve creditworthiness,
fraud detection, and risk patterns, and majorly impact customers’ behavior and prefer-
ences. Big data helps banks understand customers in a better way, detect early risks, and

make smarter, timely decisions.
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1. Introduction

In the present-day period of digitalization, the finance and banking sector has gone
through a radical shift due to the swift advancement and unification of big data tech-
nology. This assimilation of big data enables financial institutions to enhance opera-
tional effectiveness, Risk regulation, recognize suspicious activities, improve decision-
making, and consequently strengthen financial stability (European Banking Authority,
2020). As a large amount of raw and organized data becomes accessible from transac-
tion records and mobile banking platforms to online social channels and real-time data,
the potential of prompt insights and anticipatory action has grown significantly. How-
ever, the attainment of big data depends on many codependent factors such as Techno-
logical factors (IT infrastructure, Data Quality and Integration, Security and Privacy),
Organizational support (Organizational Readiness, Top Management Support, Deci-
sion Making Culture, Employee Expertise), and environmental factors such as (Regu-
latory Compliance, Competitive Pressure, Technological Trends, Vendor and Partner
Support). Research highlights that technology alone provides small victory and incre-
mental benefits but when combined with organization (structural and cultural frame-
work ) it also provides sustainable value. Most of the existing research focus on the
technical dimension only highlighting administration of the data and system architec-
ture and very less attention has been given to organizational and environmental factors.
The present study addresses this gap by examining the relationship between technolog-
ical, environmental and organizational factors with big data adoption and financial sta-

bility.

2. Literature Review

2.1 Big Data Adoption in the Financial Sector

In the banking and finance sector, Big Data adoption refers to fraud detection and pre-
vention, customer segmentation, personalized banking service, credit risk assessment,
improved customer experience, predictive analysis, Anti-Money Laundering, ATM and
branch optimization, Digital banking enhancement, real-time decision making, opera-

tional efficiency, Marketing, and cross-selling (World Bank, 2023). In this domain,
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however, successful adoption depends on strong data infrastructure, data quality and
accuracy, skilled workforce, advanced analytical tools, management support, cost, and
investment. Several empirical and review studies indicate that although many banks
have begun deploying Big Data tools, the depth of adoption (i.e., moving from pilot to
full integration) and its link to measurable outcomes such as improved decision making,
enhanced customer satisfaction, reduced fraud, better risk management, increased op-
erational efficiency, and regulatory compliance (Velkov and Shantek, 2023).

2.2 Technological Factors
Within the technological dimension, critical factors include cloud computing, Al cyber
security, real time analytics, plays a crucial role in implementing big data in banking.
From a technological point of view, cyber-attacks, data breaches, phishing and social
engineering, identity theft, insider threat, weak authentication system, mobile banking
risk, ATM frauds, third-party risk, lack of data encryption, distributed denial of service
attacks, regulatory and compliance risk, these factors should be monitored well as they
affect the banking environment and customers' trust. Big data helps banks analyse large
volumes of customer and transaction data for better and faster decision-making. It im-
proves security and detects fraud.
2.3 Organisational Factors
Organizational readiness refers to the extent and organization is ready to adapt and im-
plement new changes. Top management commitment is important for decision-making
and adopting new technology. A flexible environment helps in smooth communication,
coordination, and faster decision-making. Trained employees directly help in better ef-
ficiency and innovation of new technology. Organizational culture plays a very im-
portant role in organizational factors, as a good organization is ready to adapt and apply
new changes and properly train its employees for development. Big data helps manag-
ers in faster, better, and more accurate decision-making on real-time data. It promotes
data-driven decisions and improves coordination and communication among employ-
ees working worldwide. It also enables the use of optimized resource sharing.
2.4 Environmental Factors
Environmental factors such as govt rules and regulations, policies, and RBI guidelines
influence banking operations. Inflation and economic conditions of a country affect

lending and investment areas. Rapid growth in technology creates pressure on banks to
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upgrade system train employees and stay competitive. Customer expectations include
providing mobile banking facilities and all banking services online. Environmental fac-
tors such as regulations, competition, technology, and customer expectations influence
banking operations and the adoption of big data. Big data supports better risk manage-
ment and helps banks respond quickly.

2.5 Big Data Adoption and Financial Stability

Big data adaptation helps banks maintain financial stability by improving how they
analyze and manage risk. It allows banks to identify potential problems early with better
insight so that banks can make more accurate decisions and avoid theft and losses. It
helps in maintaining proper records and meeting regulatory requirements. Operational
efficiencies improve, and the processor becomes fast and more data-driven. It makes

banking more reliable, secure, and stable (Popovic,2023).

Table 1. Classification of Key Big Data Linkages Influencing Financial Stability

. . Fi ial ili
Linkage Functional Focus inancial Stability
Outcome
. e . . . Early risk detecti
Risk Mitigation Real-time risk analytics arly risk detection
and resilience
Operational Effi- o . I d effi-
.pera tona ! Process optimization and cost reduction rpprove e .
ciency ciency and stability
Trust & Transpar- . . . Greater stakeholder
Data integrity and regulatory compliance
ency confidence
. Product innovation and customer en- Sustainable .g.rowth
Innovation and competitive-

agement
£ag ness

3.  Research Methodology

This study is adopted using qualitative research approach. This method was chosen in
the banking sector to understand people, experiences, and decision-making process.
The way banks adopt Big Data and connect it with financial stability depends on many
factors such as human judgement, internal organization, cultural and regulatory rules.

These factors cannot be determined by using either numerical or statistical analysis.
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This study helps us to understand how banking organization is believed to support fi-
nancial stability. The focus is relied upon how decisions are made and how these tech-
nologies are related to Big Data into everyday banking operations. This study uses
many resources such as interviews, organizational documents, and institutional reports,
as these resources shows experiences and perspectives of people (Denzin & Lincoln,
2023). Many recent studies on financial innovation has used the same methods because
they capture real-world situation and organizational behaviour (Akter et al., 2022; Gosh
& Kumar, 2023).

For this analysis, this study uses two frameworks. First, Technology-Organization-
Environment (TOE) framework, that explains the influence of technology adoption in
organizations. Second, Dynamic Capability Theory (DCT), focuses on how organiza-
tions adjust to change over the time and together, these frameworks helps to explain
how Big Data can support financial stability.

e Tornatzky and Fleisher explained the framework of Technology-Organization-
Environment (TOE) in 1990 which explains adoption of new technology that is
influenced by multiple factors not just one. It highlights that there are three main
aspects in which adoption of technology is depended on: availability and suitabil-
ity, internal structure and readiness of the organizations, and external environment
where the organization operates. In the banking sector, this framework helps bank
to evaluate a bank’s readiness to adopt Big Data technologies. It helps to examine
factors that influences the adoption decisions such as: technical infrastructures,
support from top management, and external pressures like competition and regu-
latory requirements. (Baker, 2012; Oliveira & Martins, 2011)

e Dynamic Capability Theory (DCT), introduced by (Teece et al., 1997), it fo-
cuses on how organizations change and adapt over time. In the context of Big
Data, dynamic capability is bank’s ability to effectively manage and use huge
amount of data to make better decisions. Banks must respond quickly during un-
certain or unstable situations while ensuring financial stability emphasized by
(Eisenhardt & Martin 2000; Mikalef et al., 2021). In this research, both of the
theory are used together to understand the adoption of Big Data in the banking

sector.
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4.  Data analysis and Findings

The conceptual model shown in (Figure 1) explains how factors related to technology,
organizations, and environment are related to Big Data adoption. It illustrates how these
adoptions helps to improve the financial stability. Each main factor is explained using
several small elements:
e Technology factor includes security, privacy, and data integrity, which focuses
on protecting the data.
e  Organization factor includes top management support, organization readiness,
and decision-making culture, which highlights the role of leadership.

e Environmental factor includes government regulation, competitive pressure

BIG DATA
ADOPTION ™

Figure 1. Conceptual Model: Technology—Organization—Environment (TOE) Influence on
Big Data Adoption and Financial Stability
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4.1 Technological Determinants

Determinants like data accuracy, privacy, and security are crucial for building trust in
analytics and meeting regulatory standards. This matches earlier studies highlighting
core requirement as technological infrastructure for adoption under TOE framework
(Zhou et al., 2019; Oliveira & Martins, 2011). Banks that invest in Al-based fraud de-
tection and automated systems they see security controls and audits as necessary for
operational stability. On the other hand, smaller banks are depended upon third-party
cloud providers which raised concern about data vulnerability (Zhou et al., 2019; Yin
et al., 2022). Institutions with determinants like encryption, privacy, and audit systems
are reported higher in risk forecasting and decision-making. (Akter et al.,2016; Sivara-
jah et al., 2017; Mikalef et al., 2021).

4.2 Organizational Support and Leadership Alignment

Organizational readiness emerged as a key factor of the successful adoption of Big
Data. Respondents often linked implementation to support leadership, focus on data,
and resource availability (Gupta and George et al., 2016), who found support from top
management which is crucial for success within financial institutions. Banks which are
actively involved in leadership are demonstrated better cross-departmental integration.
Ghosh and Kumar (2023) observed that how leadership can encourage capability de-
velopment. Hung and Long (2023) added that helping non-technical staff understand
and access data that helps boosts innovation.

4.3 Environmental Pressure and Regulatory Dynamics

Environmental factor had a huge impact on how quickly and deeply new practices were
adopted. Respondents pointed towards regulatory frameworks such as RBI guidelines,
GDPR, and Basel III as factors that helps to increase compliance costs but also it helps
to improve governance structures and data management.

4.4: Financial Stability Outcomes

The above findings are helpful to showcase how data analysis helps in improving fi-
nancial stability by detecting risks (Arner et al., 2020 and Ghosh and Kumar, 2023).
Yin et al., 2022 found that Asian banks have adopted big data analysis leading to better
credit transparency. Overall, the above mentioned four themes have shown alignment

between theory and real world practical implementation.
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5. Conclusion

This observation shows how digital resilience appear from factors such as pressures
from environment, leadership support and infrastructure. Unlike earlier studies that
have examined these factors differently, this study highlights how they are connected.
Together, these factors shape preparedness and implementation. The revised conceptual
model showcases big data as the link between preparedness factors and it can also help
to measure outcomes of stability. This research explored how big data adoption can be
affected by three main factors and that is technological, environmental and organiza-
tional. As technology provides the starting point to secure systems and data which is
essential for effective analytics. External factors also play a major role as they have
impact on both importance and trend pattern. Whereas, regulations can increase com-

pliance costs but also helps to improve stability.

6.  Theoretical implications

This research amplify the technological - organizational - environmental ( TOE ) frame-
work by attaching the long-term financial stability to big data adoption. For managers,
the observation highlights the dedication and cultural sensitivity that appear together
with investing in infrastructure. Banks can use big data adoption for financial stability

and not just for efficiency but by merging the three factors together.
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