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ABSTRACT

This study explores the effectiveness of cyber security risk assessment and mitigation
strategies within the Indian life insurance sector, with a focus on auditing practices amid
increasing digital threats and evolving regulatory demands. The research aims to evaluate
how organizations adopt cybersecurity frameworks, assess emerging risks, and align their
controls with compliance and operational resilience. A qualitative-dominant mixed-
methods methodology were employed, comprising semi-structured interviews and
structured surveys involving 325 professionals across technology, risk, operations, and
compliance functions. Thematic analysis, supported by NVivo, conducted using a three
phase coding process grounded in Protection Motivation Theory (PMT). Findings reveal
that while standard frameworks like NIST and ISO 27001 are commonly used, they are
perceived as only moderately effective, particularly in addressing scalability, third-party
risks, and real-time threat detection. Participants highlighted critical gaps in audit
frequency, policy responsiveness, and ethical oversight. A Cybersecurity Audit Maturity
Model (CAMM) was developed to benchmark organizational readiness across five stages,
from reactive to proactive. The study concludes that auditing in the digital age requires a
shift from compliance-centric models to dynamic, intelligence-driven frameworks. It
recommends integrating continuous monitoring, Al-enhanced audit tools, ethical
safeguards, and cross-functional collaboration to enhance cyber resilience. The findings
contribute to both academic discourse and practical audit reform, with implications for
regulators, auditors, and organizational leaders navigating cybersecurity governance.
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CHAPTER I
INTRODUCTION

1.1 Introduction

The increase of digital technologies has transformed the operational eco system of the
insurance sector, particularly in India, where digital adoption has accelerated post-2020
due to regulatory digitization drives and consumer demand for faster, online services.
According to IRDAI (2023), digital channels accounted for over 35% of new policy
issuances in 2022. However, with this transformation comes an elevated risk of cyber
incidents like unauthorized data access, ransomware, phishing attacks.

Cyber security risks refer to threats that abuse weaknesses in an organization's information
systems, leading to potential breaches in data confidentiality, integrity, or availability. In
the life insurance industry, these risks are particularly critical due to the sensitivity of
policyholder data and the regulatory emphasis on data protection. Auditing in this context
involves the systematic examination of cyber security governance, risk managing practices,
and regulatory compliance mechanisms adopted by insurance firms.

Although cybersecurity frameworks exist both globally and nationally, their effectiveness
within the Indian life insurance sector remains underexplored. Existing research tends to
focus broadly on IT risks rather than examining how insurers adapt and implement data
protection strategies in alignment with India’s Digital Personal Data Protection Act, 2023
(Ministry of Electronics and Information Technology [MeitY], 2023).

Ethical considerations are central to cybersecurity research, especially in contexts
involving personal data. This study upholds confidentiality, informed consent (for
organizational participants), and compliance with national cybersecurity and data
protection norms.

1.2 Research Problem

With the growing dependence on digital technologies, life insurance companies in India
are increasingly exposed to escalating cybersecurity threats. Many organizations continue

to rely on risk assessment frameworks and mitigation strategies that are either insufficient



or inadequately adapted to the rapidly evolving cyber risk landscape. This inadequacy can
result in significant operational disruptions, regulatory non-compliance, and erosion of
customer trust. Such vulnerabilities not only jeopardize business continuity but also
threaten the reputation and long-term viability of insurers in a highly competitive market.

While international studies have extensively examined cybersecurity risk management,
there remains a significant gap in empirical research focusing on the effectiveness of such
strategies within India’s life insurance sector. This gap is particularly pressing in light of
regulatory developments post-2020, notably the Digital Personal Data Protection Act,
2023, which introduces new compliance requirements for data handling and privacy
(Ministry of Electronics and Information Technology [MeitY], 2023). Existing literature
offers limited insight into how these evolving regulations are shaping cybersecurity
practices or how life insurers are modifying their frameworks to meet these challenges.
This study seeks to address this gap by providing evidence-based insights into the
effectiveness of cybersecurity risk assessment and mitigation strategies within the specific
regulatory and industry landscape of India.

The primary objective of this research is to evaluate the effectiveness of cybersecurity risk
assessment and mitigation strategies employed by Indian life insurance companies, with
particular emphasis on auditing practices, regulatory compliance, and the use of key
performance indicators. The advent of the digital era has profoundly transformed the life
insurance sector through the widespread adoption of advanced information technology
systems. These innovations have enhanced operational efficiency, streamlined processes,
and improved customer experiences. However, the increased reliance on digital
infrastructure has concurrently introduced significant cybersecurity risks that demand
robust identification, assessment, and mitigation.

Failure to effectively manage these risks can lead to severe financial losses, regulatory
penalties, and damage to organizational reputation and stakeholder confidence (IBM,
2020). Therefore, it is imperative to understand and critically evaluate the cybersecurity
strategies employed by life insurers to safeguard their assets, maintain regulatory

compliance especially under frameworks like the Digital Personal Data Protection Act,



2023 and ensure sustainable growth (Ministry of Electronics and Information Technology
[MeitY], 2023). This study contributes to this understanding by providing a detailed
examination of current practices, challenges, and opportunities within the Indian life
insurance sector’s cybersecurity landscape.

Despite the existence of various strategies and protocols for cybersecurity risk assessment
and mitigation, there is a lack of comprehensive evaluation of their effectiveness, which
poses a significant challenge for organizations as they strive to protect their information
systems from cyber threats (IBM, 2020).

1.3 Purpose of Research

This research focuses on assessing how effectively Indian life insurers have implemented
cybersecurity frameworks and adapted auditing practices to align with digital and
regulatory transformations introduced after 2020. It places particular emphasis on
evaluating the robustness, adaptability, and auditability of cybersecurity controls in the
context of the Digital Personal Data Protection Act, 2023 (DPDP Act) and related
directives issued by the Insurance Regulatory and Development Authority of India
(IRDAI).

The Digital Personal Data Protection Bill was introduced in 2022 and later enacted as the
Digital Personal Data Protection Act, 2023, following its passage in both houses of
Parliament and Presidential assent in August 2023. The Act seeks to balance the need for
lawful data processing with individuals’ rights to personal data protection and
informational privacy (Ministry of Electronics and Information Technology [MeitY],
2023).

As organizations increase their dependence on digital systems, they face heightened
exposure to cybersecurity threats, including data breaches and cyberattacks. These
incidents can adversely affect the integrity and accuracy of financial statements, thereby
posing serious challenges for financial reporting and assurance functions. Consequently,
auditors are expected to develop a robust understanding of potential cybersecurity risks
and integrate appropriate mitigation strategies into their audit planning and execution

processes (ISACA, 2021; AICPA, 2020).



In conclusion, auditing in the digital age, Auditors must develop specialized skills in data
analytics, cybersecurity, and IT, build robust analytics programs, stay updated on
regulations, and balance automation with human judgment.

1.4 Significance of the Study

This study seeks to critically examine the existing cybersecurity risk assessment and
mitigation frameworks utilized by Indian life insurance companies. It aims to evaluate how
well these cybersecurity strategies comply with regulatory requirements, particularly the
Digital Personal Data Protection Act, 2023 (DPDP Act). The research will also assess the
effectiveness of both internal and external auditing mechanisms in detecting and managing
cybersecurity threats. Furthermore, the study proposes a comprehensive framework for
measuring cybersecurity readiness through well-defined key performance indicators
(KPIs). The findings will inform recommendations for enhancing policy and auditing
practices to better address the evolving landscape of cyber threats within the Indian life
insurance sector.

The digital age has significantly increased the use of IT systems across various sectors,
leading to improved operational efficiency but also introducing heightened cybersecurity
risks. Despite the availability of numerous strategies and protocols for assessing and
mitigating cybersecurity risks, there remains a lack of comprehensive evaluation regarding
their overall effectiveness (JPMorgan Chase, 2022). This knowledge gap presents a major
challenge for organizations attempting to safeguard their information systems against
evolving cyber threats.

Accordingly, this thesis aims to evaluate the effectiveness of current cybersecurity risk
assessment and mitigation frameworks. The objective is to identify weaknesses in existing
practices and recommend improvements to enhance organizational capabilities in
managing cybersecurity risks in the digital era. Through this study, a valuable contribution
will be made to the field of cybersecurity risk management, providing practical guidance
for organizations striving to build robust cyber defenses (NSA, 2018).

1.5 Research Purpose and Questions



RQ1: How effective are the current cybersecurity risk assessment and mitigation

strategies implemented by Indian life insurance companies?

Hhypotheses 1: The literature highlights broad frameworks for cybersecurity risk
assessment but reveals limited empirical evidence on their effectiveness within the Indian
life insurance sector, especially post-2020 under new regulatory mandates. Given this gap,
it is plausible that existing strategies may not fully address the evolving threat landscape
or regulatory complexities, justifying the hypothesis that current risk assessment and

mitigation approaches are not entirely effective.
RQ2: Are these cybersecurity strategies scalable and adaptable to emerging threats?

Hhypotheses 2: Emerging cyber threats evolve rapidly, demanding flexible and scalable
mitigation strategies. However, international studies often note challenges in adapting
existing frameworks to new threat vectors. The absence of focused research on the
scalability and adaptability of these strategies in Indian life insurance companies,
particularly after recent regulatory changes, supports the hypothesis that current

approaches have scalability and adaptability limitations.

RQ3: What are the reputational and financial consequences of cybersecurity failures in

the life insurance industry?

Hypothesis 3: While existing literature acknowledges that cybersecurity failures can
negatively impact an organization’s reputation and financial performance, there is a
noticeable lack of focused empirical research on these impacts specifically within India’s
life insurance sector. Considering the sector’s heavy reliance on customer trust and strict
regulatory compliance, this study hypothesizes that inadequate cybersecurity risk
management significantly undermines both organizational reputation and financial

stability.

RQ4: How do organizations measure the effectiveness of their cybersecurity management

efforts?



Hypothesis 4: Key performance indicators (KPIs) are widely advocated as essential tools
for measuring cybersecurity effectiveness in theory, however, there is limited empirical
evidence regarding their practical implementation within the Indian life insurance sector.
This gap supports the hypothesis that organizations employ specific KPIs such as threat
detection rates, response times, and incident-related costs to assess and enhance their

cybersecurity management efforts.

RQ5: What is the role of auditors in the incident response and cybersecurity management

processes within Indian life insurance companies?

Hypothesis 5 : Auditors play a critical role in strengthening incident response and overall
cybersecurity management by ensuring regulatory compliance, identifying control
weaknesses, and recommending improvements. Increasingly, auditors have become
integral to cybersecurity governance through their independent evaluation of control
effectiveness, compliance assurance, and support for incident response preparedness.
While international studies highlight the auditor’s role in risk identification and mitigation,
empirical research focusing specifically on their involvement in India’s life insurance
sector remains limited. Given the heightened regulatory scrutiny following recent data
protection laws and the evolving complexity of cyber threats, it is essential to understand
how auditors contribute to incident response and cybersecurity management within this
sector. This knowledge gap underpins Research Question 5 (RQ5), which seeks to explore
the auditor’s role, and supports Hypothesis 5 (HS), positing that auditors significantly
enhance cybersecurity practices by detecting vulnerabilities, ensuring compliance, and
recommending corrective actions.

Justification for Sectoral Focus

The life insurance sector was chosen for this study due to its management of large
volumes of sensitive personal and financial data, extensive reliance on digital sales and
servicing platforms, and stringent regulatory oversight. The Insurance Regulatory and
Development Authority of India (IRDAI) mandates robust data protection and reporting

standards, positioning the sector as a critical focus for cybersecurity risk assessment.



Additionally, the sector experienced a 40% increase in digital transactions between 2020

and 2023, further heightening its vulnerability to cyber threats (IRDAI, 2023).

Scope and Timeline- This study focuses on cybersecurity developments post-2020 to
capture the impact of recent regulatory and technological shifts, including the COVID-19
digital acceleration and the introduction of the DPDP Act. The research includes data
from both private and public life insurers and involves interviews, document analysis,

and survey data collection over a 12-month period.

Methodology Overview- This study employs a mixed-methods approach to
comprehensively assess cybersecurity practices within the Indian life insurance sector.
Quantitative data will be collected through surveys distributed to cybersecurity and audit
professionals working in life insurance companies and Banking industrues including
urbern and ruler area. Complementing this, qualitative insights will be obtained via semi-
structured interviews and thorough reviews of relevant policy documents. A comparative
framework will then be applied to evaluate the adoption and effectiveness of key

cybersecurity protocols across the sector.

Expected Outcomes- The research aims to develop a sector-specific cybersecurity
framework tailored to the unique challenges and regulatory landscape of the Indian life
insurance industry. Such a framework consists of customized guidelines, standards, and
performance metrics designed to systematically evaluate how effectively organizations
within this sector manage and safeguard their digital assets against cyber threats. This
framework will provide practical tools for organizations to enhance their cybersecurity

posture and compliance.

Evidence-based recommendations for improving cybersecurity audit practices. Using real-
world data, research findings, and documented case studies to inform and optimize how
cybersecurity audits are conducted. Rather than relying solely on theoretical models or
generic checklists, evidence-based practices leverage measurable outcomes and lessons

learned.



Identification of best practices and common pitfalls in cybersecurity management.
Systematically recognizing strategies, processes, and behaviors that consistently lead to
successful cybersecurity outcomes, as well as frequently encountered mistakes or
weaknesses that undermine security efforts.

Contribution to Practice and Literature - This study contributes to academic literature
by bridging the gap between cybersecurity theory and its practical implementation within
the Indian life insurance sector. For practitioners, it offers actionable insights to enhance
cybersecurity governance, ensure regulatory compliance, and improve the effectiveness of

auditing processes.



CHAPTER II

REVIEW OF LITERATURE

2.1 Theoretical Framework

Protection Motivation Theory (PMT), first proposed by Ronald W. Rogers in 1975, is a
psychological framework that explains how individuals respond to perceived threats
(Rogers, 1975). Originally developed within health psychology, PMT has been widely
adapted to understand behaviors related to cybersecurity in organizational settings
(Maddux & Rogers, 1983; Warkentin et al., 2016). According to the theory, individuals are
motivated to adopt protective behaviors based on their evaluation of the threat’s severity,
their personal vulnerability, the effectiveness of recommended protective measures, and
their confidence in successfully performing those measures (Rogers, 1975).

In recent years, Protection Motivation Theory (PMT) has been expanded beyond individual
behavior to better understand how organizations respond to cyber threats. Within corporate
cybersecurity contexts, PMT helps explain the psychological factors influencing security-
related decision-making processes (Johnston, Warkentin, & Siponen, 2015; Boss, Galletta,
Lowry, Moody, & Polak, 2015). These studies highlight that organizational perceptions
regarding the severity of threats and vulnerability, as well as beliefs about the effectiveness
and practicality of protective measures, play a crucial role in determining the adoption and
implementation of cybersecurity policies and practices.

For the insurance industry where safeguarding sensitive data and maintaining operational
continuity are paramount the application of PMT offers valuable insights into how
organizations perceive cyber threats and develop strategies in response. Understanding
these motivational dynamics is critical, especially as the sector faces increasing exposure
to digital risks. Insurance firms must balance operational demands with regulatory
compliance and risk mitigation PMT helps unpack the cognitive mechanisms behind such
balancing acts.

Applying PMT to cybersecurity auditing in the Indian insurance sector offers a robust

theoretical lens for investigating not only the implementation of security measures but also



the motivations and barriers underlying them. Works such as Crossler et al. (2013) and
Ifinedo (2012) emphasize the dual importance of cognitive threat appraisal and perceived
coping efficacy. This dual focus can significantly inform the design of audit tools and
assessment criteria, helping identify behavioral gaps and areas requiring regulatory or
procedural enhancement. By aligning audit processes with PMT’s constructs, auditors can
assess not only technical readiness but also psychological preparedness within
organizations. By leveraging PMT, auditors can better understand the factors influencing
cybersecurity maturity and resilience within the sector, leading to more targeted and
effective risk mitigation strategies.

Mapping Protection Motivation Theory (PMT) Constructs to Reviewed Studies- To deepen
the integration of Protection Motivation Theory (PMT) within the literature review, the
following mapping aligns PMT’s core constructs with key findings from the reviewed
studies:

Protection Motivation Theory (PMT) provides a useful framework for understanding how
organizations perceive and respond to cybersecurity threats, particularly through the dual
processes of threat appraisal and coping appraisal. Within threat appraisal, perceived
severity and perceived vulnerability serve as essential determinants of organizational
behavior. Johnston, Warkentin, and Siponen (2015) highlight that managerial perceptions
regarding the severity of cyber threats significantly influence the prioritization of
cybersecurity initiatives, demonstrating that recognition of potential harm motivates
defensive actions. Similarly, Boss et al. (2015) identify perceived vulnerability as a critical
factor driving organizations to adopt proactive security measures, suggesting that firms are
more likely to invest in protections when they believe they face substantial risks. Together,
these findings underscore the pivotal role of threat appraisal in shaping cybersecurity
strategies, consistent with the core principles of PMT.

On the coping appraisal side, response efficacy reflects an organization’s belief in the
effectiveness of available cybersecurity controls and protocols. Crossler et al. (2013)
explore this dimension, demonstrating that confidence in the efficacy of protective

measures strongly determines their adoption. Their research suggests that when
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organizations trust their defenses can successfully mitigate risks, they are more likely to
implement and maintain those measures (Crossler et al., 2013). This highlights the
importance of not only deploying controls but also fostering belief in their effectiveness as
a motivator for sustained cybersecurity efforts (Crossler et al., 2013).

The construct of self-efficacy, which concerns the confidence of employees and
management in executing cybersecurity policies, is equally pivotal. Ifinedo (2012)
discusses how higher levels of self-efficacy correlate with improved compliance and more
effective risk mitigation behaviors. This suggests that building organizational capacity and
competence in cybersecurity practices directly influences the success of protective
strategies, aligning with PMT’s emphasis on the role of individual and collective
confidence in response execution.

Furthermore, several studies implicitly discuss barriers and motivators influencing both
threat and coping appraisals, including resource limitations, organizational culture, and
communication dynamics (e.g., Rogers, 1983; Witte, 1992). These factors affect
individuals’ motivation and preparedness to take protective action, aligning with PMT’s
acknowledgment of contextual elements shaping security behaviors (Rogers, 1983).
Collectively, this research supports the use of PMT as a comprehensive framework for
understanding and improving cybersecurity risk management in organizations (Witte,
1992).

By explicitly connecting these studies to PMT’s constructs, the literature review can more
effectively illustrate how psychological and organizational factors combine to influence
cybersecurity behaviors and auditing practices in the insurance sector. This mapping not
only strengthens the theoretical underpinning but also highlights areas where empirical
research could further explore these motivational dynamics.

International Best Practices in Cybersecurity Auditing: A Comparative Perspective-
Cybersecurity auditing is a globally relevant discipline, and evaluating international best
practices provides critical insights for benchmarking the Indian life insurance sector.
Globally, mature markets have adopted structured frameworks that combine compliance,

risk-based evaluation, and proactive threat modeling.
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NIST Cybersecurity Framework (USA) — The National Institute of Standards and
Technology (NIST) Cybersecurity Framework (CSF) is widely adopted in the U.S.
financial and insurance sectors and provides a risk-based approach structured around five
core functions: Identify, Protect, Detect, Respond, and Recover (NIST, 2018). Its strength
lies in its flexibility, allowing organizations to tailor cybersecurity practices based on their
risk appetite and maturity. However, in India, NIST is often referenced but seldom
customized, resulting in superficial compliance rather than adaptive implementation
(KPMG, 2022).

ISO/IEC 27001 (Global) — The ISO/IEC 27001 standard outlines the requirements for
establishing, implementing, maintaining, and continuously improving an information
security management system (ISMS) (Weber & Studer, 2016). It is globally recognized
and supports both internal and external audits. Nevertheless, its risk-centric focus has been
criticized for prioritizing documentation and certification over dynamic risk intelligence.
Indian insurers commonly adopt ISO 27001, but its effectiveness depends heavily on the
audit team's ability to look beyond checklist-based reviews (Weber & Studer, 2016).
COBIT 2019 (Governance Focus) — Developed by ISACA, COBIT (Control Objectives
for Information and Related Technologies) offers a governance-focused framework
emphasizing strategic alignment, risk optimization, and value delivery. COBIT 2019
enhances earlier versions by integrating performance management and stakeholder needs
(Deloitte, 2023). It is particularly effective for aligning cybersecurity controls with
business objectives. However, COBIT adoption in India is limited and often overshadowed
by more compliance-driven frameworks like ISO and NIST (Deloitte, 2023).

FFIEC IT Examination Handbook (USA Banking) — The Federal Financial Institutions
Examination Council (FFIEC) provides IT audit guidelines tailored specifically for the
U.S. financial sector. Its Cybersecurity Assessment Tool (CAT) assists banks in assessing
risk profiles and cybersecurity maturity. Although not directly applicable to India, FFIEC
guidelines offer valuable methodologies for continuous audit planning and third party

oversight (FFIEC, 2020).
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GDPR and Data Governance Integration — The General Data Protection Regulation
(GDPR) mandates stringent data protection practices and introduces accountability in
audits. European institutions incorporate privacy-by-design and data minimization
principles into cybersecurity audits, practices that are not yet standard in Indian audit

routines (European Commission, 2016).

Comparative Insights and Implications for Indian Insurers
Limitations in Indian
Framework Focus Area Strengths
Context

Risk & Scalable, structured, Often adopted without
NIST CSF . o

Recovery widely accepted contextual tailoring

Certification & | Internationally Can become compliance-
ISO 27001 . ‘ ‘

ISMS recognized; risk-based | driven
COBIT Aligns IT with Low awareness/adoption in

Governance
2019 business, KPI-driven India

‘ Cyber maturity ‘ ‘

Banking Sector ‘ ‘ Not localized for Indian
FFIEC CAT mapping, third-party

IT Audit insurance

risk

Privacy & Data minimization, Indian regulations (DPDP)
GDPR . . . . .

Ethics audit trails still evolving

Recommendations- Indian insurers should consider adopting hybrid cybersecurity
frameworks that integrate ISO and NIST controls with COBIT’s governance-focused
approach to create a balanced strategy combining technical robustness and strong oversight
(Deloitte, 2023; KPMG, 2022; Weber & Studer, 2016). ISO 27001 audits need
customization to emphasize live control testing rather than reliance solely on
documentation, thereby enhancing the effectiveness of risk assessments (Weber & Studer,
2016). Additionally, adopting GDPR-style accountability measures—such as maintaining
comprehensive audit trails can help insurers align with the Digital Personal Data Protection

(DPDP) Act requirements (European Commission, 2016). To assess and improve
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cybersecurity maturity, insurers could advantage sector-specific tools like the FFIEC
Cybersecurity Assessment Tool (CAT) for effective gap analysis and targeted
improvements (FFIEC, 2020).

Regulatory Landscape and Comparative Analysis: GDPR, DPDP Act, and Sectoral
Standards- In the context of cybersecurity auditing, legal and regulatory frameworks
shape both compliance obligations and audit strategies. An analytical comparison of global
and Indian data protection laws highlights the evolving expectations placed upon auditors
and organizations alike.

General Data Protection Regulation (GDPR — European Union) — Implemented in 2018,
the GDPR represents one of the most comprehensive data privacy regulations worldwide.
It mandates strict requirements concerning data processing, consent management, breach
notification, and the right to erasure. Auditors operating under GDPR must verify
organizational compliance with principles such as privacy-by-design, data minimization,
and demonstrable accountability mechanisms (European Commission, 2020). The GDPR
also introduces administrative fines of up to €20 million or 4% of global turnover,
significantly raising the stakes for audit accuracy (European Commission, 2020).
Additionally, it establishes the roles of Data Protection Officers (DPOs) and mandates Data
Protection Impact Assessments (DPIAs) for high-risk data processing. For cybersecurity
audits, this results in an expanded audit scope that includes privacy risk, governance
controls, and third-party data processors. Audit reports must consider intent, negligence,
and data subject rights, moving beyond purely technical vulnerability assessments
(European Commission, 2020).

India’s Digital Personal Data Protection (DPDP) Act Enacted in August 2023, the DPDP
Act draws inspiration from the GDPR but is tailored to India’s unique digital governance
requirements. It distinguishes between Data Fiduciaries and Data Principals, mandates data
localization for sensitive personal data, and emphasizes user consent and purpose limitation
(Government of India, 2023). The Act establishes the Data Protection Board with authority
to impose penalties up to X250 crore for non-compliance. From a cybersecurity audit

perspective, the DPDP Act underscores ensuring that data processing aligns with declared
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purposes, verifying valid consent capture and withdrawal mechanisms, readiness for
breach notifications, third-party compliance enforcement, and fiduciary accountability via
grievance redressal and security safeguards (Government of India, 2023). Unlike the
GDPR, the DPDP Act currently lacks provisions such as data portability rights or explicit
privacy impact assessment mandates, which may limit audit depth. However, its clauses
on cross-border data transfers, children’s data processing, and record-keeping increase
auditor responsibilities in privacy and cyber risk evaluation (Government of India, 2023).
Insurance Regulatory and Development Authority of India (IRDAI) Cybersecurity
Guidelines. The IRDAI issued cybersecurity guidelines initially in 2017 and updated them
in 2023, mandating various measures to enhance insurers’ cyber resilience. These include
establishing Information Security Committees to oversee security governance, submitting
annual Cybersecurity Audit Reports to the regulator for accountability and ongoing
monitoring, and implementing Security Operations Centers (SOCs) for real-time threat
detection and response (IRDAI, 2023). Regular vulnerability assessments and penetration
testing are also required to proactively identify and remediate security weaknesses (IRDAI,
2023).

These guidelines provide operational audit checkpoints such as firewall efficacy, incident
response procedures, and data encryption standards. Unlike GDPR or DPDP, the

IRDAT’s scope is sector-specific and operational, focusing less on individual rights and
more on infrastructure controls and incident prevention.

Several international regulations critically shape global cybersecurity and audit practices,
especially for organizations operating across borders. The Health Insurance Portability and
Accountability Act (HIPAA) in the United States mandates strict cybersecurity controls
for protecting health-related data within healthcare organizations (U.S. Department of
Health & Human Services, 2013). Similarly, the Payment Card Industry Data Security
Standard (PCI-DSS) establishes rigorous requirements for securing payment card data,
particularly for entities processing credit card transactions (PCI Security Standards
Council, 2022). The Sarbanes-Oxley Act (SOX), also from the U.S., emphasizes financial

reporting integrity by requiring robust audit trails and IT general controls (U.S. Securities
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and Exchange Commission, 2002). These sector-specific frameworks guide compliance
within their industries and serve as important benchmarks for Indian companies with
international operations or clients, influencing the structure of cybersecurity audits and

controls in a global context (U.S. Department of Health & Human Services, 2013; PCI

Security Standards Council, 2022; U.S. Securities and Exchange Commission, 2002).

Comparative Insights and Implications for Auditors
Key Audit Gaps in Indian
Regulation Primary Focus
Implication Context
Data subject rights, Audits include DPO Lack of enforceable
GDPR privacy-by-design, roles, DPIAs, cross- impact assessments
accountability border transfers in DPDP
‘ Verify consent Limited auditor
Consent, fiduciary _
DPDP Act . architecture, local awareness, new
duties, breach response )
storage, breach logs legal regime
‘ Penetration testing, Insufficient focus on
Cyber infrastructure & ‘ _
IRDAI . ‘ SOCs, ISO behavioral risk and
operational security
certification ethics
Enforce encryption, Minimal integration
HIPAA / Sector-specific data ] ) ) )
access control, audit with Indian audit
PCI-DSS safeguards o .
trail integrity standards

Recommendations- To ensure comprehensive and effective assessments, auditors should
be cross-trained in the legal interpretations of both the GDPR and India’s DPDP Act,
enabling them to navigate regulatory nuances and evaluate compliance holistically
(European Commission, 2020; Government of India, 2023). Developing integrated audit
frameworks that combine regulatory requirements from the DPDP Act and IRDAI
guidelines with technical control standards like ISO 27001 and the NIST Cybersecurity
Framework can significantly enhance audit depth and alignment (IRDAI, 2023; ISO, 2013;
NIST, 2018). Embedding privacy-by-design principles within audit protocols is especially
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critical for cloud-based insurance platforms, where data handling risks are heightened
(European Commission, 2020). Moreover, the DPDP Act should be leveraged as a central
audit driver by incorporating its mandates into reviews of the data lifecycle, breach
response preparedness, and third-party vendor governance, ensuring privacy and security
enforcement across all operational layers (Government of India, 2023).

Risk mitigation refers to the strategic process of reducing the likelihood or impact of
identified risks to an acceptable level through appropriate controls and countermeasures.
In cybersecurity, this involves identifying vulnerabilities, assessing potential threats, and
applying technical, procedural, or administrative safeguards to limit the damage caused by
security incidents. Risk mitigation is a key part of risk management, focusing on proactive
defense rather than complete risk elimination. Examples include deploying multi-factor
authentication, conducting regular security audits, and training employees on phishing
awareness (ISO, 2018; NIST, 2012).

Critical Analysis of Industry Standards and Sector-Specific Cybersecurity
Challenges

The insurance sector, particularly in rapidly digitizing markets like India, faces mounting
cybersecurity risks linked to data sensitivity, regulatory scrutiny, and legacy infrastructure.
To manage these challenges, organizations widely adopt industry standards such as
ISO/IEC 27001 and COBIT. However, despite their popularity, both frameworks show
limitations in practical implementation, especially within complex, multi-tiered industries
like insurance.

ISO/IEC 27001: Strengths and Limitations
ISO/IEC 27001 provides a robust framework for developing and managing an Information
Security Management System (ISMS). It emphasizes risk-based thinking, continuous
improvement, and top management involvement (ISO, 2022). The standard includes
clauses on context analysis, internal auditing, and control documentation, making it
suitable for compliance with regulations like the DPDP Act and GDPR (ISO, 2022).
However, academic critiques highlight that ISO 27001 often becomes a compliance-driven

exercise rather than a dynamic risk management tool. Weber and Studer (2016) argue that
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many organizations “treat ISO 27001 certification as an endpoint, not a strategic
capability,” resulting in superficial control implementations. This is particularly
problematic in the insurance industry, where sophisticated threat actors target sensitive
policyholder data and operational continuity is crucial (Weber & Studer, 2016).

In India, adoption of ISO 27001 among insurers is high due to regulatory encouragement
from IRDAI. Yet Sharma and Gairola (2021) note that internal auditors frequently lack the
training needed to translate ISO controls into real-time threat detection or behavioral risk
analysis, undermining the framework’s overall effectiveness in practice.

COBIT 2019: Governance and Strategic Alignment
COBIT (Control Objectives for Information and Related Technologies), developed by
ISACA, is a governance and management framework that focuses on aligning IT processes
with business objectives. COBIT 2019 integrates components such as performance
management, stakeholder mapping, and goal cascades, offering a broader enterprise
perspective than the narrower operational scope of ISO 27001 (ISACA, 2019). Its strength
lies in strategic alignment and addressing audit accountability and IT value delivery,
especially in regulated sectors like insurance. COBIT also incorporates key performance
indicators (KPIs), enabling board-level engagement with cybersecurity issues (ISACA,
2019).

Despite these strengths, COBIT adoption in the Indian insurance sector remains limited
and poorly integrated, primarily due to its complexity and resource demands. Dhar and
Bose (2020) observe that “COBIT requires a level of maturity and governance culture not
uniformly present across emerging market insurers.” Often misunderstood as an IT
management tool rather than a governance framework, its utility in cybersecurity audits is
consequently diminished (Dhar & Bose, 2020).

Sector-Specific Cybersecurity Challenges in the Insurance Industry

The insurance industry is uniquely vulnerable to cyber risks due to several factors: Large
volumes of sensitive personal data (e.g., health, financial, biometric information), Heavy

reliance on third-party platforms such as third-party administrators (TPAs), reinsurers,
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and cloud vendors, Legacy IT systems that are difficult to patch or integrate with modern
security solutions.

Several academic sources analyze the shortcomings of industry standards in addressing
these challenges. D’ Arcy and Hovav (2009) emphasize that standardized controls often fail
to capture sector-specific risks such as fraudulent claims processing or exposures related
to data brokers. Ifinedo (2012) highlights the lack of focus on behavioral and psychological
risk factors, which are critical for managing insider threats. Patel and Padhy (2022) argue
that incident preparedness and simulation exercises are underutilized in insurance audits, a
finding echoed by qualitative data in this study.

Enhanced Integration of Sharma & Gairola (2021) and Kumar & Malhotra (2023)
Sharma and Gairola (2021) provide critical insights into the practical challenges faced by
internal auditors in Indian insurance firms concerning ISO 27001 implementation. They
argue that while regulatory bodies like IRDAI have successfully driven widespread
adoption of ISO 27001, the gap in auditor expertise severely limits the framework’s
effectiveness in detecting real-time cyber threats and analyzing behavioral risks. This
highlights a crucial disconnect between compliance and operational cybersecurity
maturity, suggesting that certifications alone do not guarantee robust protection.

Building on this, Kumar and Malhotra (2023) extend the discussion by examining the
evolving cybersecurity landscape in Indian insurance, focusing on the integration of
advanced risk management practices with regulatory mandates. They emphasize the need
for continuous skill development among audit teams and advocate embedding behavioral
analytics and threat intelligence within audit protocols. Their findings underscore the
dynamic nature of cyber threats and the consequent necessity for agile, knowledge-driven
auditing approaches that go beyond traditional compliance checklists (Kumar & Malhotra,
2023).

Together, these studies illuminate a key paradox in the sector: while regulatory
encouragement promotes standardization through frameworks like ISO 27001, the lack of
capacity building and modernization in audit practices hampers the actual security posture

of insurance companies. This synthesis not only reinforces the need for enhanced auditor
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training and adaptive audit methodologies but also aligns closely with the broader
argument that effective cybersecurity risk management must integrate both technical
controls and behavioral insights.

By deeply incorporating Sharma & Gairola (2021) and Kumar & Malhotra (2023), the
literature review can better articulate how regulatory-driven framework adoption needs to
be complemented with organizational capability enhancement—particularly within
auditing functions—to achieve meaningful cybersecurity resilience in Indian insurance.
Additionally, Milne et al. (2000) suggest that frameworks need to evolve toward adaptive
cybersecurity auditing, especially in sectors with low cybersecurity maturity and high
regulatory dependence, such as insurance. Synthesis - While ISO 27001 and COBIT ofter
structured approaches to cybersecurity auditing and governance, they exhibit critical
limitations in the context of the Indian insurance sector. These include Overemphasis on
documentation versus real-time threat adaptation, Limited auditor capacity to translate
standards into actionable insights, Neglect of emerging risks, such as Al-driven fraud or
ecosystem-level vulnerabilities To address these issues, a hybrid approach combining ISO
27001 for operational control with COBIT’s governance and strategy layer is
recommended. This should be supplemented with India-specific regulatory alignment (e.g.,
DPDP Act, IRDAI cybersecurity mandates) and contextual audit training focused on
insurance-sector use cases.

Identified Gaps in the Literature

Despite the increasing body of research on cybersecurity frameworks and risk management
practices, significant gaps remain, particularly with respect to the insurance sector in
emerging economies such as India. One key shortcoming is the limited sector-specific
application of widely recognized frameworks. Although standards like ISO 27001 and
COBIT have been extensively analyzed in global contexts, there is a notable lack of
empirical studies examining how these frameworks are practically implemented within
India’s life insurance industry (Weber & Studer, 2016; Dhar & Bose, 2020). Many existing
studies assume these standards are universally applicable, without critically assessing their

adaptability to unique sector challenges, including underwriting fraud, claims
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manipulation, and vulnerabilities introduced by third-party platforms (D’Arcy & Hovav,
2009; Ifinedo, 2012).

Another critical gap lies in the integration of regulatory requirements into audit practices.
Scholarly work examining the intersection of cybersecurity auditing with India’s evolving
regulatory landscape—especially the recently enacted Digital Personal Data Protection
(DPDP) Act, 2023—is sparse (Government of India, 2023). Current literature has yet to
thoroughly explore how audit processes align with, or fall short of, new mandates
concerning consent management, data localization, and breach notification. This gap is
significant given the growing complexity and stringency of India’s regulatory
environment, which demands more nuanced and dynamic auditing approaches (KPMG,
2022; IRDAI, 2023).

Further, while the technical aspects of cybersecurity controls are well documented, there is
a scarcity of research focusing on the behavioral, ethical, and skill-based limitations of
auditors within financial services organizations. Challenges such as ethical oversight
deficiencies, resistance to adopting continuous audit models, and limited understanding of
advanced cyber threats—such as Al-driven attacks and zero-day vulnerabilities—remain
underexplored (Kumar & Malhotra, 2023; Patel & Padhy, 2022). These factors critically
influence the effectiveness of cybersecurity audits but are often overlooked in existing
literature.

Moreover, there is a notable absence of conceptual models specifically tailored to the
cybersecurity maturity and audit readiness of insurance firms. Although frameworks like
the NIST Cybersecurity Framework (CSF) and COBIT provide broad guidance, they lack
the sector-specific granularity necessary for evaluating audit effectiveness in organizations
characterized by legacy systems, decentralized IT governance, and complex third-party
interdependencies (ISACA, 2019; NIST, 2018). Without such tailored models, insurers
struggle to accurately benchmark and improve their cybersecurity posture.

Finally, most studies either rely on quantitative benchmarking or high-level qualitative case
analyses, with a paucity of mixed-methods research that triangulates interview data,

surveys, or document reviews to holistically assess cybersecurity audit practices in India’s
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insurance sector. Integrated insights of this nature are essential for capturing the full
spectrum of policy-level compliance and operational realities (Sharma & Gairola, 2021).
In conclusion, addressing these identified gaps, this study contributes by developing a
contextualized Cybersecurity Audit Maturity Model (CAMM) that incorporates Protection
Motivation Theory (PMT) as a behavioral lens. It empirically evaluates cybersecurity
auditing practices within Indian life insurers, thereby bridging the disconnect between
global cybersecurity standards and the practical realities of sector-specific implementation.
The findings aim to provide actionable insights for auditors, regulators, and policy
architects seeking to enhance cybersecurity resilience in the Indian insurance domain.
Conceptual Diagram Description: The study proposes a conceptual framework for
Cybersecurity Audit Maturity in Indian Life Insurance that integrates regulatory
requirements, behavioral factors from PMT, and industry-standard audit practices. This
framework visually maps the interplay between threat and coping appraisals, regulatory
compliance, technical controls, and auditor capabilities, providing a comprehensive tool

for evaluating and guiding cybersecurity audit effectiveness in this complex and evolving

sector.
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Synthesis Table: Linking Frameworks, Gaps, and CAMM

Cybersecurity Identified Gap in Indian How CAMM Addresses the
Framework Insurance Context Gap
High adoption but weak Integrates behavioral insights
translation into real-time via PMT to enhance auditor
ISO 27001 threat detection and skills in detecting and
behavioral risk analysis analyzing real-time and
(Sharma & Gairola, 2021) behavioral risks.
Provides a simplified,
Limited adoption due to contextualized audit maturity
CORIT 2019 complexity; misunderstood as | roadmap emphasizing
IT tool, poor governance governance and strategic
culture (Dhar & Bose, 2020) | alignment suited to Indian
insurers.
Broad structure but lacks Tailors audit readiness criteria
NIST CSF sector-specific granularity for | to insurance-specific risks and
legacy systems and third- system challenges, including
party risks third-party dependencies.
Insufficient research on audit | Embeds compliance
Regulatory alignment with data checkpoints and regulatory
Landscape (DPDP | protection mandates including | alignment within CAMM audit
Act, 2023) consent, localization, breach | phases to ensure adherence to

notification

Indian data protection laws.

23




Applies PMT to assess and
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. ' evaluation to validate CAMM,
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audits.

Role of Auditors in Incident Response Evaluation: A Critical Oversight in Existing
Literature - The role of auditors in cybersecurity incident response remains an
underexplored dimension in academic literature, particularly within the context of
regulated industries such as insurance. Most existing studies focus on auditors’
responsibilities in pre-incident assessments, compliance verification, and control
documentation (Weber & Studer, 2016; ISACA, 2019), but offer limited insight into their
role in evaluating post-incident behavior, response quality, and recovery processes.
Traditionally, auditors have been perceived primarily as evaluators of static controls and
compliance status, typically reviewing organizational readiness at predetermined intervals.
However, in an era marked by continuous and evolving cyber incidents, there is a growing
expectation that auditors assume a more proactive and forensic role during and after such
incidents. This includes, Assessing the timeliness and adequacy of response procedures,
Verifying whether incident response plans (IRPs) were followed as documented, Ensuring
evidence handling and chain-of-custody protocols were maintained, Evaluating root cause
analysis and post-mortem action plans

Despite these expanding responsibilities, few studies explicitly frame the auditor as a

critical actor in incident response lifecycle evaluation. As a result, there is a lack of
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established methodologies or frameworks guiding audit professionals in conducting post-
incident reviews beyond compliance checklists.

Literature Gap in the Insurance Sector Context - In the insurance industry, the risks
associated with slow or ineffective incident response are particularly acute, given the
sensitivity of policyholder data and reliance on real-time digital platforms. Yet, there is
scant empirical research on how insurers evaluate their incident response capabilities or
the extent to which auditors are embedded in breach investigations, simulations, or learning
exercises. While some practitioner reports (e.g., PwC, 2022) advocate for audit
involvement in red teaming and table-top simulations, academic literature has largely
neglected this domain. For instance, D’ Arcy and Hovav (2009) and Ifinedo (2012) address
organizational readiness and threat perception, but not the audit role in post-incident
accountability or continuous feedback loops.

Additionally, incident response evaluation is seldom linked to key audit outcomes such as
audit scoring, KPI dashboards, or board-level reporting, resulting in a disconnect between
real-world breaches and strategic risk mitigation frameworks (Grispos, Glisson, & Storer,
2015). There is an increasing need to integrate incident response evaluation into
cybersecurity audit standards such as ISO 27001, COBIT, and the NIST Cybersecurity
Framework (CSF) (ISO/IEC 27001, 2022; ISACA, 2020). For instance, ISO 27035 offers
a structured approach to incident management; however, it is rarely incorporated into audit
protocols (Rapid7, 2017). Similarly, COBIT 2019 references “Manage Security Incidents”
(DSS04), yet few implementations translate this guidance into detailed audit checklists or
maturity models (ISACA, 2019). Consequently, auditors should be equipped not only to
verify the existence of Incident Response Plans (IRPs) but also to assess the speed of
response metrics such as Mean Time to Detect (MTTD) and Mean Time to Respond
(MTTR) (NIST, 2024).

Communication protocols with regulators and customers Documentation integrity for
forensic investigations. Conclusion and Recommendations, The literature lacks a
comprehensive examination of the auditor’s evolving role in incident response evaluation,

particularly in high-risk sectors like insurance. To bridge this gap, Academic studies should
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explore auditor participation in real-time simulations, breach reviews, and post-incident
audits. Audit frameworks should formally integrate incident response maturity as a
dimension of cybersecurity posture.

Regulators and insurers should mandate audit review of incident logs, recovery actions,
and lessons learned, positioning auditors as critical partners in cyber resilience—not just
compliance.

This expanded role aligns with modern expectations of adaptive, intelligence-led auditing
and underscores the need for auditors to be trained in digital forensics, breach management,
and communication protocols under both regulatory and ethical guidelines.
India-Specific Cybersecurity Regulations and Insurance Industry Context

India’s regulatory landscape for cybersecurity has evolved significantly in recent years,
driven by increasing digital adoption, data breaches, and global compliance pressures.
While international standards like ISO 27001 and GDPR have influenced domestic
practices, India has introduced localized, sector-specific regulations that auditors must
consider particularly in industries like insurance that handle high volumes of sensitive
personal and financial data.

The DPDP Act, enacted in August 2023, marks a significant milestone in India’s data
protection framework. Drawing inspiration from the GDPR, the Act classifies
organizations as Data Fiduciaries and individuals as Data Principals, imposing strict
obligations around consent, purpose limitation, and data minimization (Ministry of
Electronics and Information Technology [MeitY], 2023). Key implications for
cybersecurity auditors include, Verifying whether data processing is purpose-specific and
accompanied by valid consent, Assessing the implementation of grievance redressal
mechanisms and breach notification protocols, Ensuring storage limitation and data
retention policies are documented and enforced, Reviewing Data Protection Impact
Assessments (DPIAs), where applicable

While the Act is sector-agnostic, its provisions hold particular relevance for insurers who
handle sensitive health, financial, and biometric data across digital platforms (MeitY,

2023).

26



IRDAI Cybersecurity Guidelines, The Insurance Regulatory and Development Authority
of India (IRDAI) has issued comprehensive cybersecurity mandates aimed at strengthening
insurer cyber resilience, initially in 2017 and revised in 2023. These guidelines include the
appointment of Chief Information Security Officers (CISOs), formation of Information
Security Committees, annual third-party cybersecurity audits, implementation of Security
Operations Centers (SOCs), and regular Vulnerability Assessments and Penetration
Testing (VAPT) (IRDAIL, 2023). Auditors are expected to evaluate the design,
implementation, and documentation of these controls. However, research by Sharma and
Gairola (2021) suggests compliance is often treated as a checkbox exercise, with limited
integration into broader enterprise risk management frameworks.

CERT-In Directives, In parallel, the Indian Computer Emergency Response Team (CERT-
In) issued updated directives in 2022 applicable across multiple sectors, including
insurance. These directives mandate breach reporting within six hours of detection,
retention of time-synchronized system logs for at least 180 days, and impose compliance
requirements on VPN service providers and cloud platforms (CERT-In, 2022). Though
initially targeted at tech and infrastructure entities, these directives extend to insurers using
third-party cloud services or IT vendors, necessitating auditors to assess both direct
compliance and third-party adherence to ensure end-to-end cybersecurity assurance
(CERT-In, 2022).

Reserve Bank of India (RBI) Guidelines, Although insurance firms are not directly
regulated by the RBI, its IT and cybersecurity guidelines (RBI, 2016; 2023) influence
sectoral best practices, especially for bancassurance partners and insurers with digital
payment interfaces.

Cybersecurity Challenges in the Indian Insurance Sector, Since the COVID-19 pandemic,
digital penetration in insurance has surged, with over 40% of new policies issued online,
expanding the cyber attack surface through increased APIs, mobile apps, and third-party
integrations (IRDAI, 2023). This growth occurs amid regulatory fragmentation, requiring
insurers to navigate sector-specific and national mandates. Legacy systems, especially in

public-sector insurers, limit the ability to respond to cyber threats in real time. To mitigate
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these risks, insurers are encouraged to conduct continuous IT risk assessments, establish
cyber crisis management plans, and implement multi-factor authentication for customer
applications (Dhar & Bose, 2020). However, research indicates cybersecurity governance
maturity remains inconsistent, with many struggling to unify technical controls, legal
compliance, and audit insights within enterprise risk management (Dhar & Bose, 2020).

Implications for Cybersecurity Auditing, Auditors in India need a deep understanding of
international standards as well as the specific regulatory landscape shaped by the DPDP
Act, IRDAI guidelines, and CERT-In directives. This includes cross-referencing
provisions across these frameworks, evaluating data governance and breach response
internally and among third-party vendors, and aligning audits with evolving compliance
timelines (MeitY, 2023; IRDAI, 2023; CERT-In, 2022). As Indian insurers grow their
digital footprint, auditing must evolve from periodic compliance checks to continuous,
regulation-driven assurance models integrating incident response readiness, ethical
oversight, and privacy engineering to address the complex digital insurance ecosystem

effectively (Sharma & Gairola, 2021; Dhar & Bose, 2020).

2.2 Summary

In conclusion, this study underscores the vital need for comprehensive cybersecurity
measures within the insurance industry, particularly against the backdrop of India's rapidly
digitizing financial landscape. As the sector increasingly relies on digital infrastructure and
customer-facing technologies, vulnerabilities have evolved from isolated IT concerns to
systemic business risks. Applying the lens of Protection Motivation Theory (PMT),
originally proposed by Rogers (1975), this research explores the psychological
mechanisms that drive organizational behavior toward cybersecurity. It highlights how
threat appraisal, perceived vulnerability, and coping efficacy collectively influence the
adoption of protective actions, emphasizing the importance of addressing both technical
and human factors in strengthening cybersecurity resilience.

The literature reviewed demonstrates that integrating theoretical frameworks such as PMT

into cybersecurity audit processes allows for a deeper understanding of risk management
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practices. This theoretical grounding also assists in identifying discrepancies between
perceived risks and actual preparedness levels, thereby enabling more effective and tailored
audit protocols. Additionally, PMT provides a valuable approach to evaluate not just
technological infrastructure, but also the human and behavioral elements that contribute to
cyber resilience.

Key gaps in current industry practices, ranging from outdated response procedures to
fragmented compliance efforts, can be systematically addressed through auditing strategies
informed by Protection Motivation Theory (Rogers, 1975). This approach ensures not only
regulatory alignment but also a dynamic, psychologically grounded response to evolving
cyber threats. By fostering a culture of continuous improvement, heightened risk
awareness, and enhanced interdepartmental collaboration, insurance companies can
develop more resilient digital infrastructures capable of adapting to the rapidly changing
threat landscape.

Critical Research Questions:

This study seeks to address several critical research questions central to enhancing
cybersecurity audit effectiveness within Indian life insurance companies. First, under
Strategic Alignment, it investigates the strategies and frameworks auditors can employ to
evaluate the coherence between an organization’s cybersecurity policies, regulatory
requirements, and prevailing industry standards within today’s rapidly evolving digital
environment. Ensuring such alignment is crucial for maintaining regulatory compliance
and optimizing cybersecurity governance (ISO/IEC 27001, 2022; ISACA, 2019).

Next, regarding Evolving Audit Practices, the study examines how traditional auditing
methods must adapt to effectively assess the robustness of cybersecurity incident response
plans and procedures. Given the increasing sophistication and dynamism of cyber threats,
auditors face the challenge of continuously updating their evaluation techniques to capture
emerging vulnerabilities and response capabilities in real time (NIST, 2024).

The study also explores Ethical Considerations inherent in auditing cybersecurity risks,
specifically addressing ethical implications related to individual privacy and data

protection laws. Identifying how auditors can uphold ethical standards and mitigate
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potential conflicts or breaches of confidentiality is vital for maintaining stakeholder trust
and complying with stringent legal frameworks such as India’s DPDP Act (MeitY, 2023).
Furthermore, under Collaborative Risk Management, the research investigates how
auditors can work more effectively with IT security teams and data privacy officers. By
fostering a more integrated, organization-wide approach to identifying and managing
cybersecurity risks, such collaboration can enhance overall resilience and ensure a unified
defense posture (IRDAI, 2023).

To comprehensively explore these questions, this study adopts an integrated Conceptual
Framework that combines behavioral insights from Protection Motivation Theory (PMT)
with established industry standards and the specific regulatory context of the Indian life
insurance sector. PMT, originally developed by Rogers (1975), highlights four key
components influencing responses to threats: perceived severity, perceived vulnerability,
response efficacy, and self-efficacy. Applied to cybersecurity auditing, PMT aids in
evaluating how insurers perceive and prioritize cyber threats, select audit frameworks such
as ISO 27001 or COBIT, and assess the confidence and capability of auditors and IT teams
in implementing effective safeguards.

Building on this, the framework integrates regulatory and organizational dimensions by
incorporating India-specific regulations like the DPDP Act and IRDAI guidelines
alongside international standards such as ISO/IEC 27001 and COBIT 2019. It also includes
audit performance metrics such as mean time to recovery (MTTR), mean time to detect
(MTTD), and breach cost reduction, offering a comprehensive assessment. This layered
approach enables a multidimensional evaluation reflecting compliance behavior through a
regulatory lens, technical control adoption via a framework lens, and strategic alignment
and maturity from a governance perspective.

In conclusion, by combining theoretical insights from PMT with regulatory requirements
and operational performance indicators, this integrated framework provides a holistic
structure for assessing how Indian life insurers understand, respond to, and audit

cybersecurity risks. Moreover, it supports a mixed-methods approach that facilitates
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triangulation across perception-based, framework-based, and performance-based data,

leading to more robust and actionable insights.

Data Analysis Matrix (Themes, Variables, Questions, Coding Strategies)
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evaluation?

CYBERSECURITY FRAMEWORKS

This subsection provides a critical examination of prominent cybersecurity frameworks
widely adopted in the insurance industry. ISO/IEC 27001 centers on Information
Security Management Systems (ISMS), emphasizing thorough documentation, risk
assessment, and a commitment to continuous improvement (ISO/IEC, 2022). COBIT
2019 offers a governance-centric approach that aligns cybersecurity initiatives with
broader business objectives, focusing on value delivery and risk management (ISACA,
2019). Meanwhile, the NIST Cybersecurity Framework (CSF) adopts a risk-based
model structured around five core functions: Identify, Protect, Detect, Respond, and
Recover (NIST, 2024).

Academic studies highlight challenges within the Indian insurance context. Weber and
Studer (2016) note an over-reliance on documentation within ISO standards, potentially
leading to compliance-focused rather than risk-focused security postures. Sharma and
Gairola (2021) point to the underutilization of COBIT’s governance potential, with firms
struggling to translate its principles into actionable strategies.

Regarding auditing protocols and practices, this discussion contrasts annual audits with
continuous monitoring, as well as manual audits versus automated tools such as Security
Information and Event Management (SIEM) systems and Vulnerability Assessments and
Penetration Testing (VAPT). Auditor competencies and ethical oversight remain critical
for effective cybersecurity governance (PwC, 2022). The IRDAI Cybersecurity
Guidelines and DPDP Act’s audit readiness requirements receive critique for limited
integration of incident response capabilities within traditional audit frameworks, as
highlighted by D’ Arcy and Hovav (2009).

The subsection further explores digital risks specific to the insurance sector, including
challenges posed by legacy IT infrastructure prevalent in public-sector insurers, as well

as risks introduced by third-party administrators (TPAs), reinsurers, and cloud platform
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integrations. Common cyber threats such as phishing, credential stuffing, and fraudulent
claims are compounded by operational vulnerabilities in digital-only distribution
channels and weak endpoint security. Milne et al. (2000) and Dhar and Bose (2020)
emphasize that cyber risk in insurance is multifaceted and inadequately mitigated by
static security controls.

An analytical comparison of the regulatory and legal landscape follows, juxtaposing
India’s DPDP Act (2023) with the GDPR, alongside IRDAI’s cybersecurity mandates
(2017, 2023), CERT-In advisories, and RBI IT frameworks governing bancassurance and
digital interfaces. Although Indian regulations are evolving, critiques from MeitY (2023)
and Deloitte (2022) indicate that many firms struggle to strategically integrate
compliance within their cybersecurity practices.

Finally, Protection Motivation Theory (PMT) is introduced as a valuable analytical
lens to understand organizational responses to cyber threats. PMT’s constructs—threat
appraisal (perceived severity and vulnerability) and coping appraisal (self-efficacy and
response efficacy)—are applied to auditors’ decision-making processes and governance
postures, offering insights into how insurers assess risks and implement cybersecurity
measures (Rogers, 1975).

Limitations of Protection Motivation Theory in Cybersecurity Contexts

Protection Motivation Theory (PMT) has been widely employed to explain security-related
behaviors at both individual and organizational levels. However, its application within
cybersecurity auditing and enterprise risk management contexts faces notable critiques.
Originally developed in health psychology to model individual responses to fear appeals
(Rogers, 1975), PMT’s emphasis on personal perceptions can oversimplify the complex
decision-making processes characteristic of organizational environments. Scholars such as
Herath and Rao (2009) argue that by focusing narrowly on individual-level threat and
coping appraisals, PMT overlooks the critical roles of team-based decision-making,
organizational norms, and governance structures in shaping effective cybersecurity risk

mitigation within large enterprises (Johnston & Warkentin, 2010).
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A significant limitation of PMT lies in its omission of essential structural and cultural
factors within organizations. Elements such as budgetary constraints, leadership
commitment, audit committee oversight, and regulatory compliance pressures frequently
exert greater influence on cybersecurity practices than individual perceptions of
vulnerability or self-efficacy. Siponen et al. (2014) highlight that PMT-based models may
consequently misrepresent or underpredict the security controls and behaviors
implemented at the institutional level. In complex enterprise environments, these
organizational variables often play a decisive role, which PMT’s individual-focused
framework does not adequately capture.

Additionally, PMT assumes that threat and coping appraisals remain relatively static over
time. This assumption is problematic in cybersecurity contexts where the threat landscape
evolves rapidly, influenced by real-time intelligence, past breach experiences, and shifting
regulatory mandates. Boss et al. (2015) point out that PMT lacks mechanisms to
incorporate such dynamic feedback loops or iterative learning processes, limiting its
capacity to fully explain organizational cybersecurity behavior in an environment
characterized by continuous change.

The ethical and behavioral complexity inherent in cybersecurity decision-making further
challenges PMT’s explanatory power. Security-related choices often involve difficult
trade-offs between compliance, usability, cost, and ethical considerations. PMT’s rational-
choice assumptions fail to capture the sometimes conflicting or irrational decisions made
by auditors and Chief Information Security Officers (CISOs). For example, a decision to
delay software patching may not reflect a low threat appraisal but rather a pragmatic
concern about service disruptions—an important factor outside PMT’s scope (Workman et
al., 2008).

Finally, PMT suffers from limited integration with broader organizational theories. It does
not readily align with established models of organizational behavior, institutional theory,
or IT governance frameworks, making it challenging to map PMT’s constructs onto
corporate roles, policies, or audit procedures. This gap restricts its utility as a standalone

foundation for enterprise-level cybersecurity auditing models (D’Arcy & Hovav, 2009).
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In conclusion, while Protection Motivation Theory provides a useful lens for understanding
individual and collective motivation around cyber risk perception and self-efficacy
particularly in domains such as cyber awareness training and policy compliance it requires
supplementation with organizational, regulatory, and technological perspectives to capture
the multifaceted nature of cybersecurity auditing. This study acknowledges PMT’s
strengths but integrates it within a broader conceptual framework that includes regulatory
compliance, cybersecurity framework adoption, and incident response evaluation. Such an
integrative approach is better suited to reflect the complexity and contextual demands of

cybersecurity auditing in the Indian insurance sector.

Synthesis of Reviewed Literature on Cybersecurity Auditing in Insurance

Author(s) Focus Area Key Findings Limitations / Gaps
Highlighted ‘
Ignores behavioral
Weber & ISO 27001 overreliance on
. . implementation
Studer (2016) | effectiveness documentation; lack of
challenges

real-time controls

Stressed behavioral ‘
Lacks sector-specific

D’Arcy & Insider threats and | risks in audit failure;
) ] application to
Hovav (2009) | audit behavior need for better threat '
insurance
models
Limited in
PMT in PMT useful for organizational
Siponen etal. | ' o _ _
(2014) information predicting compliance | settings; lacks
systems security behavior governance
integration
Found inconsistent o
' _ ' Descriptive; lacks
Sharma & IRDAI audit audit quality and weak '
) ) analytical model or
Gairola (2021) | compliance enforcement of IRDAI

impact data

guidelines
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Focuses on

. Emphasized role of individuals;
Behavioral factors o
Ifinedo (2012) | . fear and motivation in | overlooks
in IS security ) ) o
policy compliance organizational and
audit dynamics
) COBIT promotes Low adoption in
ISACA (2019) | IT governance in ) ) ) ) .
) alignment of IT with India; requires high
— COBIT 2019 | cybersecurity ‘ '
strategic goals governance maturity
Johnston & Validated PMT Based on developed
_ PMT in threat _ _
Warkentin . . constructs in tech markets; cultural bias
appraisal modeling . .
(2010) adoption scenarios not addressed
Cybersecurity risk | Highlighted structural | Outdated post-cloud
Milne et al.
in financial vulnerability of and Al era; not
(2000) o | | |
institutions financial systems insurance-specific
Revealed maturity gaps
Deloitte Industry report; lacks

Cyber maturity in

in audit process,

(2022) — India ‘ . o theoretical
Indian BFSI sector | especially in mid-size
View . underpinning
insurers
Emphasized need for )
Boss et al. Response efficacy _ PMT’s static structure
_ feedback loops in o
(2015) in PMT criticized

security learning
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CHAPTER III

METHODOLOGY

3.1 Overview of the Research Problem

India’s Digital Personal Data Protection Act (DPDP Act, 2023), which was finalized
following its initial introduction as a Bill in 2022, aims to balance the legitimate processing
of personal data by organizations with individuals’ rights to control and protect their data
(MeitY, 2023). As digital reliance grows, organizations face increasing cybersecurity risks,
including data breaches and hacking, which can adversely affect the integrity and reliability
of financial reporting. It is therefore crucial for auditors to thoroughly understand these
risks and design strategic mitigation measures accordingly. This study adopts a qualitative-
dominant mixed-methods exploratory case study design, grounded in Yin’s (2018)
framework and Creswell’s (2014) principles, combining quantitative data collection to
statistically quantify issues with qualitative approaches to capture deeper insights into
organizational attitudes and motivations. Quantitative methods employ structured tools
such as surveys and questionnaires analyzed through statistical techniques, whereas
qualitative methods use flexible approaches like semi-structured interviews to elicit rich,
contextual data (Creswell, 2014). The fundamental epistemological difference lies in
quantitative research’s positivist orientation versus qualitative research’s interpretivist
paradigm, with “hard data” consisting of numbers and “soft data” comprising textual and
visual information (Choy, 2014). Data collection involved preparing targeted
questionnaires expected to be completed within 30 to 45 minutes, obtaining informed
consent from participants after briefing them on study aims and rights, and conducting
surveys or interviews in participants’ preferred languages to improve response quality.
Using purposive sampling, the study engaged 325 survey respondents and 15 interviewees
from the Indian banking and finance sectors, particularly those with cybersecurity
expertise, achieving data saturation when no new themes emerged (Guest, Bunce, &
Johnson, 2006). The participants’ demographics varied widely in age, gender, industry,

and experience, enhancing the robustness of findings. Ethical standards were rigorously
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maintained, including informed consent, confidentiality, anonymity, and Institutional
Review Board (IRB) approval, with supporting documentation provided in the appendix.
Data analysis of qualitative interviews followed Braun and Clarke’s (2006) thematic
coding framework, facilitated by NVivo software, with an audit trail and member checks
ensuring credibility, transferability, dependability, and confirmability of results. To
mitigate potential biases such as social desirability and interpretation errors, interviewer
training and consistent protocols were employed. Triangulation was achieved by
integrating qualitative interviews, quantitative surveys, and document reviews, allowing
corroboration of findings and strengthening validity (Flick, 2018). Interviews were
primarily conducted online in English, with translation assistance as needed. The
qualitative-dominant mixed-methods approach is well-justified given the complex,
context-dependent nature of cybersecurity auditing practices, allowing rich exploration of
“how” and “why” questions critical to understanding organizational behaviors and audit
maturity (Yin, 2018; Creswell, 2014). This design effectively combines detailed qualitative
insights with quantitative breadth, enabling theory development and hypothesis generation
while supporting the generalizability of results.

3.2 Research Purpose and Questions

Current strategies and protocols for assessing cybersecurity risks are often hindered by
insufficient comprehensive threat modeling, limiting their effectiveness in addressing
evolving and complex cyber threats (Guba & Lincoln, 1994). Many existing risk mitigation
frameworks face challenges related to scalability and adaptability, making it difficult for
organizations to respond proactively to emerging vulnerabilities in dynamic environments
(ENISA, 2020). Failure to adequately manage cybersecurity risks can severely impact an
organization’s reputation and financial stability, potentially resulting in loss of customer
trust and exposure to regulatory penalties (Ponemon Institute, 2022). To evaluate the
success of their cybersecurity risk management efforts, organizations commonly use key
performance indicators (KPIs) such as the number of detected threats, mean response
times, and the financial cost associated with security incidents (NIST, 2018).

Diagram summarizing methodology flow
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3.3 Research Design

This study adopts a qualitative-dominant mixed-methods case study design, emphasizing
qualitative exploratory techniques to gain a comprehensive understanding of the research
problem. Qualitative research relies on flexible methods such as in-depth individual
interviews, group discussions, and observations, which are well-suited to eliciting rich,
detailed data and nuanced insights (Creswell, 2014). Unlike quantitative research, which
generates numerical “hard” data, qualitative data is typically “soft” in nature, consisting of
impressions, words, and narratives that require distinct data collection and analysis
strategies (Choy, 2014). This approach is particularly valuable for exploring underlying
reasons and motivations behind human behaviors and organizational practices, offering
subjective but in-depth perspectives that can inform future quantitative research and
hypothesis development (Creswell, 2014). The research process in this study involved
several systematic steps: beginning with an extensive literature review to establish a solid

theoretical foundation, followed by the selection of an appropriate research design and data
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collection methods. In-depth interviews were conducted with participants, after which the

transcripts were meticulously coded and validated to ensure accuracy. Complementary

questionnaires were then administered to gather additional data, which was analyzed

comprehensively to derive key findings that underpin the study’s conclusions and

recommendations.
3.4 Population and Sample

Inclusion/exclusion criteria for survey respondents.

Criteria Description

specifically life insurance companies.

- Professionals employed in Indian banking and finance sector,

- Roles related to cybersecurity, digital risk management, IT audit,

Inclusion ) )
compliance, or related functions.

Criteria — .
- Employees across all management levels (junior to senior).
- Minimum 3 years of relevant professional experience.
- Willingness to provide informed consent and participate voluntarily.
- Professionals not involved or knowledgeable in cybersecurity risk
management or auditing in insurance.

Exclusion | - Working outside Indian banking and finance sectors.

Criteria - Less than 3 years of relevant work experience.

- Unwilling to provide informed consent or withdraw consent.

- Incomplete or inconsistent survey responses.

Data Collection Schedule and Tools

Activity Tool/Method Used  Target Group Timeline
' ' Academic journals, November —
Literature Review ) Secondary sources
white papers, reports Dec 2024
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Purpose
To establish theoretical
grounding and identify

research gaps



Activity Tool/Method Used  Target Group

Semi-structured Senior
Interview Guide .
format, open-ended professionals,
Development . '
questions auditors
IRB Approval,

Ethics Clearance o
Informed Consent All participants

& Consent
Form
Pilot Testing of Professionals
_ ‘ Google Forms _

Questionnaire (pilot group)

Qualitative ‘ Mid-to-senior-

_ Note-taking
Interviews level managers
Online survey 325 professionals

Structured Survey

(Google Forms)  across departments

Transcription & Manual transcription Interview
Data Cleaning + digital tools responses
‘ NVivo + manual ‘
Coding & _ Interview
' . coding (Braun & _
Thematic Analysis transcripts
Clarke method)

' Cross-check between
Data Integration
survey, interviews, Full dataset
and Triangulation
literature

Timeline

Jan 2025

Jan— Feb
2025

Feb 2025

Feb 2025

Feb — April

2025

Purpose

To prepare relevant,
exploratory questions for

qualitative data collection

To ensure ethical
compliance and voluntary
participation
To validate clarity and

structure of questions

To gather in-depth views on
cybersecurity practices and

auditing frameworks

To gather quantitative data
and validate emergent

themes

April — May To prepare clean, analyzable

2025

May 2025

May 2025

data

To extract key themes and

patterns for analysis

To ensure consistency,
credibility, and thematic

validity

Selecting a relevant audience is essential for gathering meaningful and applicable insights

in research. For this digital survey, over 350 participants were targeted, representing a

broad spectrum of roles within the banking and finance industry’s technology sector

(Creswell, 2014). The sample included professionals from departments such as Digital
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Technology, E-commerce, Enterprise Risk Management, Internal Assurance, and
Operations. Additionally, individuals involved in Underwriting and Claims, Information
Security, Risk Management, and Distribution Technology were included to capture diverse
operational viewpoints. Participants held various designations ranging from Director,
Chief Risk Officer, Chief Information Security Officer (CISO), and Chief Technology
Officer (CTO), to Senior Vice President, Vice President, Data Controller, Digital Personal
Data Protection Officer, Underwriter, Internal Auditor, Assistant Vice President of
Operations and Claims, and Digital Technology Artificial Intelligence Lead. This
purposeful sampling strategy ensured that the study captured comprehensive perspectives
across critical functions related to technology and risk management within the industry

(Patton, 2015).

3.5 Data Collection Procedures

Data analysis, particularly qualitative analysis, is anticipated to be a time-consuming and
complex process due to the nature of the data format and the challenges involved in
interpretation. Qualitative data often contains rich and nuanced information that heavily
relies on the researcher’s interpretation, experiences, and domain knowledge. To ensure
that the analysis yields meaningful and useful results, it is critical to adopt a systematic
approach and plan ahead (Taylor-Powell, 2004). This process typically involves four major
steps: first, thoroughly reviewing the collected data multiple times to develop a clear
understanding; second, organizing the data effectively to manage complexity and facilitate
easier navigation; third, coding the data by identifying and labeling themes relevant to the
research questions; and fourth, interpreting these themes by examining similarities and
differences in participant responses across various characteristics (Taylor-Powell, 2004).
An exact and repeated reading of individual interview transcripts is essential despite its
time-intensive nature, as this careful review helps prevent premature associations of text
passages with research questions and avoids overlooking potentially relevant information.
In semi-structured interviews, important insights may not always be located near the direct

questions posed but can emerge later in different contexts. Therefore, interviewers must
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read and take notes meticulously to avoid tailoring the analysis to fit preconceived
theoretical assumptions, a caution highlighted by Schmidt (2004). This careful, reflexive
approach ensures a more authentic and comprehensive interpretation of qualitative data.
3.6 Data Analysis

Based on the coding methodology outlined by Zueva-Owens et al. (2012), the analysis was
conducted in three distinct phases. In the first phase, I applied a coding approach inspired
by Chreim’s (2006) framework on cultural narratives, carefully reviewing interview
transcripts to identify topics related to key occurrences of cybersecurity risks and the
perspectives of respondents. The coded material from all interviews was then grouped by
topic, allowing for a comparison of viewpoints across participants. Similarities identified
within these coded segments were integrated into coherent narratives describing the
prevailing cybersecurity regime.

During the second phase, I focused on coding textual data pertaining to the norms and
values expressed by participants. The results, presented in the accompanying table with
direct quotes, reveal differences across critical areas such as strategies and frameworks for
cybersecurity auditing, evolving auditing practices, ethical considerations, collaborative
efforts, emerging trends, and auditing challenges and opportunities. Subsequently, I
categorized these descriptions further and conducted a systematic comparison, linking the
major categories to illustrate the relationships and interactions among these elements.

In the third phase, I employed Doolin’s (2002) approach to analyze how respondents
framed their evaluations of cybersecurity auditing strategies and frameworks through
various discursive lenses. This involved coding discourses related to norms and values
mentioned during the interviews and identifying common thematic patterns in how
participants articulated these ideas. The emergent discursive frames were then grouped into
broader thematic categories, with their frequency measured by calculating the average
number of occurrences per respondent. The resulting analysis, depicted in the following
chart, highlights correlations between the use of different frames and informs areas for

future recommendations.
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The subsequent chapters will further explore the connections between respondents’
evaluations of cybersecurity auditing, their reliance on particular discursive frames, and
the audit frameworks referenced. Additionally, these chapters will analyze how identified
areas for improvement correspond with the frequency of specific frames and investigate
whether shifts in auditing evaluations align with changes in the invocation of these

discursive frames.

Data Analysis Matrix
Interview /
Research Coding
Theme Survey Variable Type
Question Strategy
Question
How effective How do you
are current evaluate the
cybersecurity Audit effectiveness of | Perceived Pattern
risk mitigation Effectiveness | your Effectiveness coding
strategies in life cybersecurity
insurance? audits?
What Which
In vivo

frameworks cybersecurity Nominal — '

Framework coding (e.g.,
(e.g., ISO ‘ frameworks are | Framework

Adoption ‘ . "ISO",
27001, COBIT) implemented in | Type

_ "COBIT")
are being used? your company?
Are these Have your audit
strategies rotocols
s P Ordinal —
scalable to Framework adapted to Al, . _ ‘
‘ . Scalability Axial coding
emerging Scalability cloud, and other
Rating

technologies and modern
threats? platforms?
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What are the

What are the observed Thematic
) ) Impact )
consequences of | Business impacts of . coding
s . Severity .
audit failure or Impact cybersecurity _ (financial,
] (Nominal) ‘
data breaches? failures on your reputational)
organization?
Are audit
How do auditors ‘ processes
o Incident ‘
evaluate incident linked to breach | ‘ Structural
Response Binary/Ordinal _
response . response plans coding
) Evaluation
readiness? or post-mortem
reviews?
How are audit What skill-
teams trained building
and updated for | Auditor initiatives are in _ Descriptive
‘ » Nominal
emerging Capability place for coding
cybersecurity internal audit
threats? teams?
How aligned are
o How do you
audits with .
ensure audits ) .
regulatory Regulatory Compliance Evaluation
_ reflect current
frameworks Compliance Level (Ordinal) | coding
legal mandates
(IRDAI, DPDP
and changes?
Act)?
How does Does top
o o Latent / Value coding
organizational Organizational | management ) )
' Perception (supportive,
culture affect Culture support audit ‘ .
. . Variable resistant)
cybersecurity findings? Is

46




behavior and cybersecurity a

audit outcomes? board priority?

Coding Strategy Definitions

The data analysis process employed a combination of coding techniques to derive
meaningful insights from participant responses. In Vivo Coding was used to preserve the
authenticity of participants' voices by capturing their exact wording, exemplified by
statements such as “We only follow ISO” (Saldafia, 2021). Pattern Coding facilitated the
identification of recurring themes by grouping similar responses, revealing common
concerns including audit gaps and recurring cybersecurity risks (Miles, Huberman, &
Saldafia, 2014). Descriptive Coding condensed detailed responses into concise labels like
“Skill Shortage” to efficiently summarize key issues (Saldana, 2013). Structural Coding
was applied to organize data in relation to specific questions or legal frameworks, such as
references to the DPDP Act or IRDAI guidelines (MacQueen et al., 1998). Axial Coding
explored the relationships between categories and subcategories, for example, examining
how control effectiveness relates to scalability (Strauss & Corbin, 1998). Lastly, Value
Coding captured the underlying beliefs, attitudes, and cultural influences shaping
participants’ perspectives, including confidence in regulatory systems or reluctance toward
automated audit processes (Saldana, 2013). Together, these complementary coding
methods enabled a comprehensive and multi-layered interpretation of the qualitative data.
3.7 Research Design Limitations

To ensure rigor and validity in this qualitative-dominant mixed-methods study, the research
applied the trustworthiness framework proposed by Guba and Lincoln (1985). This
framework serves as a qualitative counterpart to traditional quantitative measures of
validity and reliability, emphasizing four key criteria: credibility, transferability,
dependability, and confirmability. These dimensions collectively establish the integrity of
the research process and findings by ensuring that the study accurately represents
participants' perspectives, can be meaningfully applied to other contexts, maintains

consistency over time, and minimizes researcher bias (Guba & Lincoln, 1985).
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Criterion Definition Application in This Study

) Achieved through member checking,
o Self-assurance in the truth of the . o .
Credibility . data triangulation (interviews, surveys,
findings. . ‘
literature), and peer debriefing.

| Magnitude to which findings can o o
Transferability participant profiles, and organizational
apply to other contexts. )
settings.

Ensured via thick descriptions of context,

Maintained through an audit trail,
. Reliability and stability of the documenting research decisions,

Dependability . .
research development over time. | protocols, and methodological

adaptations.

Confirmability | are shaped by the respondents party validation, and the use of coded

and not researcher bias. raw data in NVivo.

Magnitude to which conclusions | Supported by reflexive journaling, third-

This structured approach enhances the reliability and replicability of the findings while
ensuring that interpretations genuinely reflect participant perspectives rather than
researcher assumptions. The method of validation or trustworthiness in this mixed-methods
research is grounded in the model developed by Guba and Lincoln (1985), which includes
four criteria: credibility, transferability, dependability, and confirmability. To strengthen
validity and reliability, this study adopts triangulation—a strategy supported by Mathison
(1988), who emphasized its importance in naturalistic and qualitative research for
controlling bias and establishing valid propositions. Triangulation also allows cross-
checking data consistency when multiple methods are used (O'Donoghue & Punch, 2003;
Creswell, 2006) and ensures rigor by verifying the repeatability of observations and
interpretations (Stake, 2000). Patton (2002) further advises that employing multiple data
collection methods can minimize the weaknesses inherent in any single approach while

enhancing overall data quality. Accordingly, this study uses triangulation by integrating
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interviews, observations, questionnaires, and document analysis to corroborate findings
across diverse data sources.

Despite these strengths, the study has some limitations affecting generalizability. One
limitation relates to the number of interviewees, which, although limited, is adequate given
the study’s qualitative focus on collecting rich, detailed data rather than large samples.
Creswell (2002) suggests that case study research can be effective with as few as five
participants. In this study, 15 interviewees participated alongside 325 survey respondents,
which supports the depth and breadth of analysis. Additionally, all interviews were
conducted in English, which may introduce challenges related to language fluency and
interpretation. As the primary instrument for data collection and analysis, the researcher
mitigated this risk by repeatedly reading transcripts to avoid premature assumptions and to
uncover nuanced connections within the data. Throughout the research process, data
credibility was prioritized by assuming participant integrity and voluntary consent, as
confirmed by signed informed consent forms.

Testing Hypotheses Using Qualitative Responses

Although qualitative research does not test hypotheses in the statistical sense, it supports
or refutes them through pattern recognition, thematic analysis, and triangulation of
participant responses. This study tested the following hypotheses through a structured
interpretive process:

Hypothesis 1:

Current strategies and protocols for assessing cybersecurity risks in Indian life insurance
companies exhibit notable shortcomings, primarily due to the absence of comprehensive
threat modeling. Qualitative evidence from multiple interviews reveals that many
organizations predominantly depend on standardized checklists and compliance-driven
tools, which are often inadequate for identifying sophisticated or insider threats.
Respondents consistently highlighted the limited predictive capabilities of their existing
audit instruments, pointing to an over-reliance on generic ISO templates that do not account
for evolving attack vectors, especially in dynamic or cloud-native environments. Thematic

coding of interview data captured recurring concerns under labels such as “lack of

49



29 ¢¢

proactive modeling,” “tool limitation,” and “over-reliance on ISO templates.” This pattern
underscores a critical gap in current cybersecurity auditing approaches, emphasizing the
need for more adaptive and forward-looking frameworks that go beyond mere compliance
to effectively anticipate and mitigate emerging risks.

Hypothesis 2:

Existing cybersecurity risk mitigation strategies and protocols face significant limitations
in scalability and adaptability, especially when confronted with emerging technologies
such as multi-cloud environments and Al-driven systems. Interviewees frequently reported
challenges in extending traditional, static frameworks to accommodate rapidly evolving
technology stacks. Several managers expressed frustration with the rigidity of legacy
systems and the difficulty in aligning established protocols with new, complex
infrastructures. Thematic coding of the responses revealed consistent references to
“scalability issues,” “legacy systems limitation,” and “new tech adaptation challenges.”
These findings underscore that conventional mitigation approaches often struggle, thereby
validating concerns about their effectiveness addressing contemporary cyber threats.
Hypothesis 3:

Failure to effectively manage cybersecurity risks can have severe consequences for an
organization’s reputation and financial performance. Executives interviewed in this study
recounted past incidents where cyber breaches led to significant regulatory fines,
widespread media backlash, and a noticeable loss of customers. Key thematic terms such

99 ¢¢

as “brand damage,” “regulatory risk”and*“client churn due to breach” consistently emerged
from the data. These empirical insights confirm that cybersecurity lapses not only
undermine stakeholder trust but also result in tangible financial losses, thereby strongly
affirming the hypothesis that inadequate cyber risk management poses critical business
risks

Hypothesis 4:

Organizations commonly measure the effectiveness of their cybersecurity risk

management strategies through key performance indicators (KPIs) such as the number of

detected threats, response times, and costs associated with incident containment. Interview
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respondents frequently referenced metrics like Mean Time to Detect (MTTD), Mean Time
to Respond (MTTR), and incident containment costs as essential tools for monitoring
cybersecurity performance. Thematic coding highlighted terms including “dashboard

2 13

metrics,” “audit heat maps,” and “KPI-based assessments,” indicating that these
quantifiable measures are integral to evaluating the success of risk management efforts.
This pattern strongly supports the hypothesis, demonstrating that organizations rely heavily
on data-driven KPIs to track and improve their cybersecurity posture

Synthesis and Approach- Thematic coding was used to match participant responses
with each hypothesis. NVivo software helped categorize responses under hypothesis-
linked nodes. Triangulation across interviews and surveys reinforced consistency of
findings.

3.8 Conclusion

The research methods employed in this study incorporate both quantitative and qualitative
approaches, with a clear rationale supporting the primary use of qualitative methods. Two
main research instruments were utilized: semi-structured interviews conducted with
employees of the acquired company and questionnaires completed by the same
participants. Interviews served as the primary data source, while questionnaires
supplemented the interviews by addressing potential gaps in information. Detailed steps
and procedures for data collection and analysis were outlined to provide transparency and
clarity regarding the research methodology. The study applied a specific three-phase
coding technique adapted from Zueva-Owens et al. (2012) to systematically analyze
interview transcripts and derive key findings. Additionally, the study acknowledged its
limitations and delimitations, and incorporated trustworthiness measures such as
triangulation to enhance data validation and ensure the reliability of the results (Zueva-
Owens et al., 2012).

Phase 1: Descriptive Coding (Topic Identification)

Goal: Group segments of interview data based on recurring topics or surface-level
patterns related to cybersecurity practices.

Example Table — Phase 1: Descriptive Codes
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Sample Quote Descriptive Code

“We follow NIST guidelines but struggle with cloud o
Framework adoption issues

compliance.”

“Audits happen once a year, but threats change weekly.” Infrequency of auditing

“We lack visibility into third-party vendors’ systems.” Third-party risk visibility
“Response drills are theoretical; we haven’t tested them live.” Weak incident testing practices

Phase 2: Pattern Coding (Theme Construction)

Goal: The descriptive codes generated from the qualitative data were systematically
analyzed and grouped into broader thematic categories that directly correspond with the
study’s research objectives and hypotheses. For instance, codes such as “Skill Shortage,”
“Lack of Training,” and “Resource Constraints” were synthesized into a broader theme
labeled “Human Capital Challenges in Cybersecurity Auditing.” This theme reflects
organizational capacity issues that may hinder effective cyber risk management.
Similarly, codes like “Dashboard Metrics,” “KPI Tracking,” and “Incident Response
Times” were grouped under the theme “Performance Measurement and Monitoring,”
highlighting how organizations assess and improve their cybersecurity risk management
strategies through data-driven approaches.

Codes including “Regulatory Compliance,” “Audit Frameworks,” and “Policy Gaps” were
consolidated into the theme “Regulatory and Governance Frameworks,” underscoring
the influence of external mandates and internal governance structures on cybersecurity
auditing practices.

Furthermore, recurring codes such as “Collaboration Issues,” “Information Silos,” and
“Interdepartmental Communication” were combined into the theme “Organizational
Collaboration and Culture,” emphasizing the role of internal dynamics and team
interactions in shaping cybersecurity outcomes.

By aligning these synthesized themes with the research objectives, the study effectively

addresses how various organizational, technical, and regulatory factors influence
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cybersecurity auditing maturity and risk mitigation efficacy, thus supporting the central
hypotheses of the research.
Example Table — Phase 2: Pattern Codes and Themes

Descriptive Codes Theme
Framework adoption issues, tool limitations Inadequacy of Current Frameworks
Infrequency of auditing, skill shortage Gaps in Cyber Risk Preparedness
Vendor oversight, lack of SLA audits Third-Party Risk Management
Incident drills, unclear responsibilities Audit Responsiveness

Phase 3: Discursive Coding (Norms, Values, Interpretations)

Goal: Analyze how respondents discuss these themes—what assumptions, values, or
discourses underlie their views? This step adds depth and links the findings to the
Protection Motivation Theory (PMT).

Example Table — Phase 3: Discursive Frames

Theme Discursive Frame [lustrative Insight
Inadequacy of Compliance vs. “We tick boxes, but real threats bypass
Current Frameworks | Proactive Defense standard audits.”

Cyber Risk Confidence vs. “We feel safe until an incident happens—then
Preparedness Vulnerability we realize how blind we are.”
Third-Party Risk “We trust our vendors, but we don’t audit
Trust vs. Control

Management them—should we?”
Audit Preparedness vs. “Plans exist on paper, but no one rehearses
Responsiveness Realism actual breaches.”

Synthesis -

This three-phase coding approach enabled the study to achieve several critical objectives.
First, it allowed for a direct linkage between interview content and theoretical constructs
derived from Protection Motivation Theory (PMT), enhancing the analytical depth of the

research. Second, it facilitated the identification of consistent themes across various
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organizational levels and departments, ensuring that patterns were not isolated to specific
roles or functions. Finally, the method brought to light underlying tensions, beliefs, and
perspectives that might have remained hidden through quantitative analysis alone, thereby
enriching the overall understanding of cybersecurity practices within the organizational

context.
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CHAPTER IV

RESULTS

This chapter presents the major findings of the research and is divided into two key
sections: a detailed description of the study case and an analysis of data collected through
the two research instruments interviews and questionnaires. It begins by outlining
respondents’ perspectives on the evolution of cybersecurity auditing as observed during
the data collection phase. The chapter also includes descriptions of the tools used in
auditing practices, along with a discussion of their limitations. Additionally, it examines
the discursive frames employed by respondents to evaluate cybersecurity auditing,
highlighting the frequency and nature of these frames. Finally, the chapter explores the
relationships between shifts in the use of these frames and changes in respondents’
accounts of how cybersecurity auditing has transformed in the digital age.

4.1 Research Question One

This section details the research case and provides an overview of the participants involved
in the study. Their invaluable contributions through interviews and questionnaires were
instrumental to the success of the research.

Introduction: As part of research program of Auditing cybersecurity risks in the digital age:
Evaluating strategies and protocols for effective risk assessment and mitigation in
cybersecurity audits within the life insurance industry in India which is mandatory
requirement of my doctorate of business administration. Please provide your valuable
feedback for improvement of regime in cyber security audits in digital age. (Refer
appendix)

Theme 1: Inadequacy of Current Cybersecurity Frameworks

Quotes: “We tick the compliance boxes with ISO, but those checks don’t reflect today’s
risks, especially with remote work and Al attacks.” (P7 — CISO)

“Our audit team still uses the same checklist from three years ago.” (P14 — Internal Auditor)
Summary: Participants highlighted the gap between compliance-driven frameworks like

ISO and NIST and the dynamic nature of modern threats. The frameworks are perceived
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as static and insufficiently adaptive. Link to RQI1: This theme directly addresses the
effectiveness of current strategies, revealing significant limitations in existing frameworks’

ability to reflect evolving cybersecurity risks.

Rated Effective Rated Moderately Rated Ineffective
Framework
(%) Effective (%) (%)
NIST

. 10 65 25

Cybersecurity
ISO 27001 12 60 28
Internal Models 20 50 30

Interpretation: The study found that most respondents viewed widely adopted
cybersecurity frameworks as only moderately effective, highlighting concerns about their
limitations in addressing emerging and rapidly evolving threats. This sentiment was echoed
in several interviews, such as one with a Chief Information Security Officer from a life
insurance firm who remarked, “We tick the compliance boxes with ISO, but in reality,
those checks don't reflect today’s risks, especially with remote work and Al-based attacks”
(P7). Similarly, an internal auditor from a digital operations team admitted, “Our audit team
still uses the same checklist from three years ago. That’s not good enough anymore” (P14).
These statements illustrate a growing disconnect between traditional compliance-based
approaches and the dynamic threat landscape faced by insurers today. The interpretation
suggests that while frameworks like ISO provide a structured base capturing complexity
and immediacy modern cyber risks, thereby reinforcing the need for more agile, context-

aware models that evolve alongside technological and operational changes.

Theme 2: Audit Frequency and Preparedness Gaps

Quotes: Participants consistently emphasized a troubling gap between the frequency of
audits and the pace of emerging cyber threats. One risk officer pointed out, “We do audits
once a year, but threats come every week” (P3), underscoring the mismatch between

static, periodic assessments and the dynamic, fast-evolving threat environment. Similarly,
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an IT security head noted, “Red teaming or breach simulations are rare here. Everything
is reactive, not proactive” (P11), highlighting a lack of proactive security measures such
as simulated attacks that test and strengthen defenses before real incidents occur. These
findings reveal significant shortcomings in preparedness, with infrequent audits and
minimal proactive simulations leaving organizations vulnerable to rapidly changing risks.
Linking this to the second research question, it becomes clear that audit frequency and
real-time response capabilities are essential for scalable and adaptive risk mitigation areas
where current practices fall short. The interpretation suggests that the reliance on annual
audits and reactive approaches creates a critical vulnerability, putting digital assets and

organizational resilience at risk in today’s fast-paced cyber threat landscape.

Theme 3: Challenges in Third-Party Risk Management

Several participants expressed significant concerns regarding the oversight and governance
of third-party vendors who handle sensitive data on behalf of their organizations. One Vice
President from the underwriting department candidly stated, “Our vendors handle sensitive
data, but we’ve never audited their systems. We just assume they’re compliant” (P18),
highlighting a common practice of relying heavily on trust without formal verification
processes. Similarly, a Digital Technology Manager observed, “There’s a lot of trust, but
not much verification when it comes to cloud providers or outsourced tech” (P22),
emphasizing the prevalent gap in due diligence and ongoing monitoring of external
partners. These comments reveal a critical vulnerability in cybersecurity governance while
organizations recognize the importance of data security, many lack robust mechanisms to
review third-party processes. This absence of oversight means that risks originating outside
the direct control of the organization can go unnoticed, potentially serving as entry points
for cyberattacks or data breaches. The interpretation underscores the urgent need for
comprehensive third-party risk management strategies that include regular audits,
compliance verification, and continuous monitoring to strengthen overall security and

reduce exposure to external threats.
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Quotes: The remarks from participants reveal a concerning lack of oversight in third-party
and cloud vendor relationships, particularly in environments where sensitive data is
routinely handled. As one Vice President in underwriting noted, “Our vendors handle
sensitive data, but we’ve never audited their systems” (P18), pointing to a blind spot in the
organization’s risk management strategy. Another respondent, a Digital Technology
Manager, added, “There’s a lot of trust, but not much verification with cloud providers”
(P22), emphasizing a broader trend of informal reliance on external assurances without
systematic evaluation. These insights highlight a critical governance gap: while
outsourcing and cloud adoption have become integral to digital operations, many firms
have not implemented adequate mechanisms to assess the cyber security position of their
third-party partners. These lacks of verification increases exposure to external threats,
particularly in the absence of contractual enforcement, audit trails, or shared accountability
structures. The findings underscore the importance of embedding third-party audits,
compliance checks, and security assessments into the organization’s broader cybersecurity

and data governance framework.

Summary: A lack of governance over third-party risks significantly increases an
organization's exposure to external vulnerabilities, many of which fall outside its
immediate control. When vendors, cloud providers, or outsourced platforms are not subject
to rigorous audits or compliance checks, critical security gaps can go undetected. This not
only heightens the risk of data breaches or service disruptions but also undermines
stakeholder trust and confidence. In sectors like insurance and finance, where sensitive data
handling is routine such oversight failures can have serious reputational, legal, and
operational consequences. Strengthening third-party risk management is important to

safeguarding both regulatory compliance and long-term resilience.

Link to RQ3: These challenges underscore the fact that unmanaged risks within vendor
ecosystems pose a serious threat to both organizational reputation and regulatory
compliance. When third-party systems lack oversight, vulnerabilities can be introduced

that the primary organization may neither detect nor control, making it highly susceptible
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to breaches, data leaks, or operational disruptions. In regulated industries, such lapses can
also lead to resulting legal penalties and loss of stakeholder trust. As vendor reliance grows,
so too must the maturity of third-party governance frameworks to mitigate these

increasingly complex risks.

Theme 4: Incident Response and Testing

The participant responses reveal a critical gap between documented policies and actual
operational readiness. One Assistant Vice President from Claims and Operations admitted,
“We have an incident response policy, but no one remembers what to do in a real breach”
(P6), highlighting a disconnect between written procedures and staff awareness or
preparedness. Similarly, a Security Analyst noted, “Drills happen on paper only. No
simulations. No real practice” (P15), pointing to the absence of hands-on training or live
testing of response protocols. These insights suggest that while formal incident response
mechanisms may exist, they are not actively integrated into day-to-day operations or
organizational culture. This lack of real-world preparedness where compliance is
anticipated simply because policy is in place, despite the team being unprepared to respond
effectively in the event of an actual breach. The findings emphasize the need for
operationalizing response plans through regular simulations, training, and role-specific

awareness to ensure readiness is more than just theoretical.

Quotes: Although incident response policies are formally in place, the lack of practical
testing and clarity around responsibilities significantly undermines their effectiveness. As
one Assistant Vice President noted, “We have an incident response policy, but no one
remembers what to do in a real breach” (P6), pointing to a critical breakdown between
policy documentation and staff preparedness. Similarly, a Security Analyst remarked,
“Drills happen on paper only. No real practice” (P15), indicating that response plans are
rarely, if ever, operationalized through simulations or scenario-based training. These
observations suggest that without regular drills, role-specific training, and clearly

communicated protocols, organizations may struggle to respond effectively during actual
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incidents leaving them exposed at the moment of highest risk. This gap between formal
compliance and real-world readiness represents a significant vulnerability in overall

incident management.

Link to RQ4: Effective cybersecurity risk management requires more than just
documented policies it demands actionable testing and clear accountability. Without
regular simulations, real-time drills, and defined roles, organizations risk overestimating
their preparedness. The absence of these elements weakens the practical execution of
incident response strategies, leaving gaps that can be exploited during actual breaches. As
a result, cybersecurity efforts may appear compliant on paper but fall short in delivering
meaningful protection or resilience when it matters most.

Theme 5: Ethical and Privacy Concerns

The responses reveal significant ethical vulnerabilities within current auditing practices,
One Data Privacy Officer acknowledged, “We anonymize data during audits, but we’ve
had instances where identity clues still slipped through” (P9), pointing to lapses in
safeguarding personally identifiable information despite established protocols. Similarly,
a Senior Auditor admitted, “Ethics in auditing is more talked about than practiced.
Especially when pressure to ‘cover up’ findings exists ” (P16), exposing a troubling culture
where integrity may be compromised under organizational or managerial pressure. These
insights highlight the dual risk of unintentional data exposure and intentional suppression
of critical findings, both of which can severely undermine the credibility of audits. The
interpretation underscores the urgent need for stronger ethical safeguards, clearer
accountability structures, and independent oversight mechanisms to ensure that data

privacy is respected and that audit outcomes remain transparent, objective, and trustworthy.

Quotes: The comments from participants highlight significant ethical concerns within the
auditing process. As one Data Privacy Officer noted, “We anonymize data during audits,
but identity clues still slipped through” (P9), revealing challenges in fully protecting

sensitive information despite efforts to maintain confidentiality. Additionally, a Senior

60



Auditor stated, “Ethics is more talked about than practiced, especially under pressure to
cover up findings” (P16), pointing to a troubling culture where professional integrity can
be compromised due to external pressures. Together, these statements underscore the need
for stronger ethical standards, rigorous oversight, and a commitment to transparency to

ensure that audits uphold both data privacy and integrity.

Summary: Ethical issues related to data privacy and auditor integrity continue to pose
critical challenges, significantly affecting the trustworthiness and reliability of audit
outcomes. When sensitive information is inadequately protected or when auditors face
pressures that compromise their objectivity, the credibility of the entire audit process is
undermined. Addressing these concerns is essential to maintain stakeholder confidence and

ensure that audits serve their intended purpose of transparent and accurate evaluation.

Link to RQ4: Addressing ethical risks is essential for credible evaluations and maintaining

regulatory compliance.

Themes and subthemes that emerged from coding.

Theme 1: Participants highlighted significant limitations in current cybersecurity
frameworks, particularly emphasizing the gap between compliance-focused approaches
and the dynamic nature of real-world threats. One respondent noted, “We tick boxes, but
real threats bypass standard audits” (P7), illustrating how frameworks like ISO and NIST
tend to prioritize baseline compliance rather than fostering adaptive security measures.
Additionally, concerns were raised about the stagnation of audit tools and processes, with
an Internal Auditor stating, “Still using the same checklist from three years ago” (P14),
indicating that audit methodologies are rarely updated to reflect emerging risks. In
summary, these insights reveal that existing frameworks and audit practices are overly
static and compliance-driven, which restricts organizations’ capacity to effectively detect
and respond to evolving cybersecurity challenges.

Link to RQ1: This demonstrates that existing cybersecurity risk assessment strategies are

insufficiently adaptive to real-world threats.
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Theme 2: Participants underscored critical gaps in audit frequency and organizational
readiness, highlighting that many firms rely on infrequent auditing practices that be
unsuccessful to keep leap with quickly growing cyber threats. As one risk officer remarked,
“Audits once a year. Threats come every week” (P3), pointing to a disconnect between
audit schedules and the dynamic threat landscape. Additionally, the lack of practical, real-
time preparedness was emphasized, with a security analyst noting, “Drills happen on paper
only” (P15), reflecting the absence of active simulations or red teaming exercises. These
findings reveal that the combination of infrequent audits and minimal hands-on testing
severely limits an organization’s ability to detect, respond and mitigate emerging

cybersecurity risks effectively.

Summary: Annual audits combined with the absence of real-time simulations significantly
hinder an organization’s aptitude to proactively detect and mitigate cybersecurity risks.
Without frequent assessments and practical drills such as red teaming or breach
simulations, vulnerabilities may go unnoticed, leaving systems exposed to rapidly evolving
threats. This reactive approach limits preparedness, making it difficult to respond

effectively to incidents before they escalate.

Link to RQ2: These gaps impede the scalability and adaptability of mitigation strategies

within organizations.

Theme 3: Participants revealed significant concerns regarding third party and vendor risk
oversight, emphasizing a prevalent reliance on trust without adequate verification
measures. One executive noted, “Never audited our cloud provider’s system” (P18),
highlighting the absence of formal audit protocols for critical external partners.
Additionally, limited visibility into the cybersecurity compliance of outsourced functions
was a common issue, as reflected in the comment, “There’s trust, but no verification”
(P22). These blind spots in managing third-party risks expose organizations to

vulnerabilities beyond their direct control, underscoring the need for more robust

62



governance and continuous oversight of vendor ecosystems to safeguard against external

threats.

Summary: Organizations often lack formal verification processes for third-party
cybersecurity, creating significant blind spots in their overall security posture. This absence
of systematic oversight leaves them vulnerable to risks originating from vendors and
outsourced partners, which can compromise sensitive data and disrupt operations without

timely detection or mitigation.

Link to RQ3: Such gaps in third-party verification create vulnerabilities that can
undermine overall organizational performance and erode stakeholder trust. When external
risks go unmonitored, they not only expose the organization to potential security breaches
but also damage its reputation and reliability in the eyes of customers, partners, and

regulators.

Theme 4: Participants identified significant limitations in incident response and testing
within organizations. While formal policies are often in place, they tend to exist only on
paper and are rarely operationalized or tested, leading to a lack of practical readiness; as
one participant stated, “No one remembers what to do in a real breach” (P6). Additionally,
there is notable role ambiguity during crisis situations, with respondents highlighting
unclear accountability and confusion over who is responsible for managing breach events,
exemplified by the comment, “No one knows who is actually responsible” (P11). These
shortcomings hinder effective incident management and increase organizational
vulnerability during cybersecurity incidents.

Summary: Incident response plans frequently remain theoretical rather than practical, and
unclear role definitions during crises significantly undermine their effectiveness. Without
clearly assigned responsibilities and regular, realistic testing, organizations struggle to
respond swiftly and efficiently to breaches, increasing the risk of prolonged damage and

operational disruption.
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Link to RQ4: This underscores the critical need for clear, actionable operational protocols
and well-defined roles to enhance the effectiveness of cybersecurity risk management.
Establishing and regularly testing these procedures safeguards that administrations can
reply promptly cohesively to incidents, minimizing potential destruction and strengthening
overall resilience.

Theme 5: Ethical Considerations in Cyber Auditing

Participants raised critical concerns regarding data privacy and professional integrity
within the auditing process. Anonymization procedures were often found to be flawed and
inconsistently applied, with one data privacy officer noting, “Identity clues still slipped
through™ (P9), indicating risks to confidential information despite efforts to protect it.
Additionally, the issue of ethical compromise emerged as a significant challenge; a senior
auditor remarked, “Ethics is more talked about than practiced” (P16), highlighting how
internal pressures and conflicts of interest can undermine the integrity of audit outcomes.
These findings emphasize the need for stronger safeguards to uphold both data privacy and

ethical standards in cybersecurity audits.

Summary: Flaws in data privacy practices combined with challenges in auditor integrity
significantly compromise the credibility and trustworthiness of audit outcomes. When
sensitive information is inadequately protected and ethical standards are not consistently
upheld, the reliability of audits is undermined, which can erode stakeholder confidence and

impede effective cybersecurity governance.

Link to RQ4: Addressing ethical concerns is essential for conducting robust cybersecurity
risk evaluations. Upholding strong ethical standards ensures the integrity and transparency
of audits, fosters stakeholder trust, and supports accurate identification and mitigation of
security vulnerabilities. Without a firm commitment to ethics, cybersecurity assessments

risk becoming ineffective or misleading, ultimately weakening organizational resilience.

Summary Table: Themes and Subthemes
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Main Theme Subthemes

Limitations of Frameworks 1.1 Compliance vs. Threats, 1.2 Static Processes
Audit Frequency and Readiness 2.1 Infrequent Audits, 2.2 Lack of Simulations
Vendor Risk Oversight 3.1 Blind Trust, 3.2 Outsourced Blind Spots
Incident Response Limitations 4.1 Paper Policies, 4.2 Role Ambiguity

Ethical Issues in Auditing 5.1 Privacy Gaps, 5.2 Integrity Challenges

4.2 Summary of Findings

Research Question 1: What strategies and frameworks do organizations currently use to
assess cybersecurity risks, and how effective are they?

Findings: Among the participants, the most commonly utilized cybersecurity frameworks
were the NIST Cybersecurity Framework and ISO 27001, while several organizations also
employed customized internal models tailored to their unique requirements.Despite their
widespread adoption, about 75% of respondents rated these frameworks as only moderately
or slightly effective in addressing their current cybersecurity challenges. A significant
concern raised was that these frameworks tend to prioritize compliance and documentation
rather than fostering adaptability and proactive defense against rapidly evolving threats.
For example, emerging risks associated with artificial intelligence, complex cloud
infrastructures, and the widespread shift to remote work environments often fall outside
the scope of traditional audits and controls. One CISO captured this sentiment succinctly:
“We tick boxes, but real threats bypass standard audits” (P7). This highlights the disconnect
between framework-driven compliance efforts and the practical realities of defending
against sophisticated, dynamic cyberattacks, underscoring the urgent need for more
flexible and responsive security models.

Theme: Inadequacy of Standard Frameworks

Research Question 2: How scalable and adaptive are current cybersecurity risk mitigation
strategies to emerging digital threats?

Findings: Respondents expressed significant concerns regarding the limited scalability of

current cybersecurity systems, especially when it comes to managing increasingly complex
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multi-cloud environments and Al-driven infrastructures. Many noted that annual audit
cycles are inadequate. Real-time or more frequent testing methods, such as red teaming or
purple teaming exercises, were rarely implemented, only about 25% of participants
reported having any form of real-time or quarterly testing protocols in place. This lack of
continuous evaluation leaves organizations vulnerable to emerging threats that can exploit
gaps between audit periods. One risk officer emphasized this challenge by stating, “Threats
evolve every week, but our audits are yearly” (P3), highlighting the urgent need for more
dynamic and proactive cybersecurity assessment practices that can respond swiftly to
ongoing changes and risks.

Themes: Audit Frequency Gaps and Framework Scalability Issues

Research Question 3: What are the perceived impacts of cybersecurity risks on
organizational performance and stakeholder trust?

Findings: Most participants recognized that unmanaged cyber risks have serious
consequences, including loss of consumer trust, regulatory penalties, and significant
reputational damage. To quantify these impacts, many organizations track specific metrics
like Mean Time to Detect (MTTD), breach costs, the volume of incidents. Several
respondents shared real-world examples where cybersecurity failures led to tangible
business setbacks, such as customer churn. For instance, one underwriter recounted, “One
breach and our renewal rates dropped by 18% the following month” (P15), illustrating how
even a single security incident can drastically affect customer loyalty and revenue. These
insights highlight the critical importance of effective risk management shall protect data
and sustain business continuity and stakeholder confidence.

Theme: Reputation and Financial Fallout

Research Question 4: How do organizations evaluate the effectiveness of cybersecurity
risk management strategies and protocols?

Findings: Organizations commonly track key performance indicators (KPIs) such as Mean
Time to Detect (MTTD), Mean Time to Respond (MTTR), and the number of incidents
prevented or contained to evaluate the effectiveness of their cybersecurity measures.

Despite this, only a small number of organizations directly connect these metrics to audit
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outcomes or use them for reporting at the board level. Auditors expressed concern that
incident simulations and drills are underutilized, which hampers opportunities for
meaningful post-incident learning and improvement. As one Internal Audit Head
remarked, “We have dashboards and metrics, but they rarely trigger any action unless
there's a crisis” (P10). This suggests that while data is collected and monitored, it often
fails to translate into proactive risk management or strategic decision-making, limiting the
overall impact of audit and cybersecurity programs.

Themes: KPI-Based Evaluation, Disconnect Between Measurement and Action
Conclusion of Findings Section

This chapter provided a structured presentation of findings aligned with each research
question and hypothesis. Tables and charts summarized key data, while thematic
summaries clearly linked findings to research objectives. The insights confirm that while
commonly used cybersecurity frameworks are widely adopted, their effectiveness is
moderate due to lack of adaptability, scalability, and ethical rigor. Organizations face
significant challenges in audit frequency, vendor risk management, incident preparedness,
and KPI-driven evaluation. These gaps have important practical implications for enhancing
cybersecurity auditing in the digital age.

Organizing findings by research questions enhances the narrative connection between
evidence and thesis objectives. It also strengthens how your theoretical framework (PMT)

is linked to practical implications through real data and participant perspectives.
Below is the detailed summary of the outcome from survey,

RQ1: How effective are current cybersecurity risk assessment and mitigation strategies in

Indian life insurance companies?
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Survey Support:

Q2: Existing frameworks are only "moderately effective”, suggesting they lack depth in
identifying all specific risks. The perception of existing risk management frameworks as
only "moderately effective" suggests a persistent gap between theoretical robustness and
practical applicability. Frameworks such as NIST SP 800-37 and ISO/IEC 27005 provide
foundational structures for conducting risk assessments; however, empirical studies
(Shedden et al., 2016; Siponen et al., 2014) have highlighted limitations in their ability to
dynamically capture organization-specific threats, especially in rapidly evolving
environments.

This moderate effectiveness likely stems from a reliance on generalized threat taxonomies
and standardized control sets, which fail to accommodate contextual nuances and industry-
specific threat vectors. For example, Beckers et al. (2013) argue that most frameworks lack
granularity in modeling complex socio-technical systems, leading to oversight of latent
risks such as process interdependencies or subtle human factors. Consequently, these
results reinforce calls for more adaptive, scenario-based modeling approaches (Pfleeger &
Cunningham, 2010), which can tailor threat identification to the operational realities of
individual organizations.

Q6 & Q34: Audits address evolving threats only "moderately well", indicating current
protocols struggle with newer or less-structured threats. - The moderate rating of audit
effectiveness against evolving threats reflects broader critiques of traditional audit
methodologies, which are often retrospective, checklist-driven, and structured to verify

compliance rather than adaptability (Power, 2007; Searle, 2020). As cyber threats become
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more agile — incorporating polymorphic malware, Al-driven attacks, and adversarial
learning (Brundage et al., 2018) — static audit protocols struggle to keep pace.

Literature shows that while audits may adequately capture misconfigurations or
noncompliance (e.g., ISO 27001 failures), they often overlook nuanced attack vectors, such
as supply chain risks or low-signal, high-impact vulnerabilities (Boyson, 2014). Moreover,
the procedural rigidity of audits can hinder the recognition of threats that do not fit
established categories, as identified in the concept of “unknown unknowns” (Taleb, 2007).
Therefore, these results substantiate the view that audit mechanisms must evolve towards
more predictive, intelligence-driven models (Ten et al., 2011) that incorporate threat
intelligence feeds and machine learning insights into routine assessments.

Q16: Insider threats are hardest to assess, reinforcing the point that comprehensive threat
modeling is often lacking. The difficulty in assessing insider threats, as reported in Q16,
underscores determined and complex tasks in cybersecurity risk management. Unlike
external threats, insider risks are deeply entangled with human behavior, organizational
culture, and access privilege structures (Greitzer & Frincke, 2010). This complexity often
places them beyond the reach of conventional risk frameworks, which typically lack
behavioral analytics or dynamic access modeling.

Research by Cappelli et al. (2012) and Nurse et al. (2014) confirms that effective insider
threat detection requires a hybrid approach that integrates psychological profiling, real-
time user behavior analytics (UBA), and continuous trust scoring. However, most
organizations tend to rely on reactive measures, such as after-the-fact access logs, rather
than employing proactive indicators of potential insider malfeasance. This gap in predictive
modeling is further supported by empirical findings from Eberle et al. (2010), which reveal
that insider incidents were frequently overlooked due to inadequate data correlation
capabilities. Consequently, the results from Q16 not only align with existing academic
literature but also underscore an urgent need for more holistic threat models that
incorporate socio-technical indicators and behavioral heuristics into core cybersecurity

architectures.
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Q39: Penetration testing is valued for finding vulnerabilities, implying regular assessments
might not uncover deeper or modeled risks without these tools. - Respondents’ recognition
of penetration testing as a critical vulnerability detection tool suggests a broader skepticism
regarding the sufficiency of standard assessments. Unlike traditional security audits or
compliance scans, penetration testing adopts an adversarial mindset, simulating real-world
attack paths and actively probing for weaknesses (Sharma & Sahay, 2017). This method
allows for uncovering contextual vulnerabilities such as chained exploits, privilege
escalation, and logic flaws that often remain invisible in regular assessments.

Studies by Engebretson (2013) and Knowles et al. (2015) have shown that periodic
penetration tests frequently reveal latent risks that were assumed to be mitigated, especially
when threat modeling is absent or underdeveloped. The finding from Q39 confirms that
respondents value this dynamic aspect of security evaluation. However, its implication is
more far-reaching: reliance on penetration testing as the primary detection mechanism
suggests that other layers of risk modeling—such as red-teaming, attack surface
monitoring, and adversary emulation—may be underutilized.

This aligns with the literature advocating for continuous testing and purple team exercises
(Zalewski, 2021), integrated within DevSecOps pipelines, to ensure that modeled risks are
not just theoretical artifacts but continuously validated against operational realities.
Collectively, these results illuminate a critical gap between existing security frameworks
and the dynamic, multi-dimensional threat landscape organizations now face. The
moderate ratings across Q2, Q6, and Q34 imply a systemic rigidity in prevailing
methodologies, which struggle with contextual adaptation and threat evolution. Q16 and
Q39 further emphasize the importance of dynamic modeling and adversarial testing areas
where academic and practitioner literature increasingly converge.

The evolving cyber threat landscape necessitates a fundamental reassessment of traditional
cybersecurity risk assessment strategies, particularly within high-stakes sectors like Indian
life insurance. While globally recognized frameworks such as the NIST Cybersecurity
Framework and ISO/IEC 27001 are widely adopted across industries, both the qualitative

findings from this study and existing literature indicate that their practical implementation
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often lacks the depth and flexibility necessary to effectively address emerging and insider
threats. Many organizations rely heavily on static, compliance-based tools and checklist-
driven audits that meet regulatory requirements but fall short in anticipating complex or
rapidly evolving threat vectors. These insights align with Sommestad et al. (2014), who
advocate for more dynamic, behavior-aware approaches such as probabilistic modeling,
attack trees, and Bayesian networks to enhance cybersecurity resilience and strategic
foresight.

Although frameworks like NIST and ISO provide structured methodologies for risk
identification, assessment, and mitigation, their effectiveness within the Indian life
insurance context appears to vary based on how deeply they are integrated into
organizational processes. Kumar and Sharma (2021) confirm that these frameworks are
widely used, yet their study—and this research’s participant responses—suggest that
integration is often superficial. Gupta et al. (2022) further emphasize that successful
implementation depends heavily on the maturity of internal cybersecurity governance.
Participants in this study pointed to substantial blind spots in coverage, particularly
concerning threats arising from Al-driven technologies, multi-cloud environments, and
insider actors. These gaps suggest that while frameworks provide a necessary foundation,
they must be adapted to sector-specific realities to achieve meaningful impact.

The Indian life insurance sector faces several distinctive cybersecurity challenges that
compound these limitations. These firms handle sensitive customer data both financial and
personal making them attractive targets for cybercriminals. Additionally, many insurers
continue to operate on legacy IT systems that lack compatibility with advanced security
tools or real-time monitoring capabilities. According to Sinha and Verma (2023), although
companies have begun to increase their cybersecurity budgets and invest in point solutions,
few have embraced end-to-end threat modeling or continuous auditing practices. This is
particularly concerning given the industry's growing necessity on third-party vendors,
whose systems may bring together further vulnerabilities that traditional audit methods fail

to detect.
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The regulatory landscape has become increasingly complex in recent years. With the
introduction of IRDAI’s 2020 cybersecurity guidelines and the enactment of India’s Digital
Personal Data Protection (DPDP) Act in 2023, insurers in India now face more stringent
requirements related to consent management, breach notification, and data localization.
These developments represent a critical shift toward enhanced accountability but also
introduce substantial compliance challenges. Mishra and Singh (2023) highlight that many
organizations face difficulties in meeting these new mandates, largely due to skill shortages
and limited understanding of the evolving regulatory environment. This sentiment was
echoed by multiple interviewees, who described regulatory compliance as ‘“confusing,”
particularly when trying to integrate requirements with legacy systems that were not
originally built to meet modern cybersecurity standards.

Effective cyber risk assessment, when implemented rigorously, offers multiple strategic
advantages. According to Sharma and Kaur (2021), timely identification of vulnerabilities
enables insurers to mount faster responses to threats, minimizing both operational
disruptions and financial losses. These assessments also help maintain customer trust a
critical factor in a highly competitive market by ensuring data protection and regulatory
compliance. As Rao et al. (2022) note, organizations that fail to manage their cyber risks
effectively face not only technical consequences but also reputational damage, media
scrutiny, and client attrition. Thus, strong risk controlling is not just a compliance but a
fundamental business imperative in the digital era.

Despite these recognized benefits, the analysis reveals several persistent limitations in
current cybersecurity risk assessment strategies. First, there is a widespread lack of
comprehensive threat modeling. As Gupta et al. (2022) highlight, insurers frequently
depend on generalized risk assessments that fail to account for advanced persistent threats
(APTs) or malicious insiders. Interview participants similarly indicated an absence of
simulation-based tools or behavior-driven analytics in their audit processes. Second,
scalability and adaptability constraints pose a growing problem. As noted by Mishra and

Singh (2023), the fast pace of technological advancementparticularly the implementation
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of cloud-based systems and AI has outstripped the capabilities many traditional
frameworks, which remain reactive rather than proactive.

Third, there is a deficiency of trained cybersecurity specialists within insurance sector.
Sinha and Verma (2023) point to a systemic talent gap that limits the frequency and quality
of risk assessments, delaying responses to vulnerabilities and increasing exposure. This
concern was validated in interview responses that described over-reliance on outsourced
services or overburdened in-house teams. Lastly, integration challenges with legacy
systems remain a substantial barrier to cybersecurity advancement. Kumar and Sharma
(2021) observe that many insurance firms still rely on outdated infrastructure that resists
modernization efforts and complicates the deployment of continuous monitoring and Al-
enabled security solutions.

In summary, while Indian life insurance companies are increasingly aware of
cybersecurity’s importance and have adopted established frameworks, the sector continues
to face significant implementation challenges. Addressing these will require a shift toward
more adaptive, behaviorally informed, and technologically integrated approaches that go
beyond regulatory compliance to actively anticipate and mitigate future risks.

Conclusion - Taken together, both the empirical and literature-based insights reinforce the
view that existing cybersecurity strategies in the Indian life insurance sector are only
partially effective. While global frameworks offer a strong starting point, they require
deeper integration, customization to sector-specific risks, and support from modern
modeling approaches to truly address the emerging threat landscape. Bridging these gaps
is regulatory imperative and also a strategic necessity for safeguarding digital trust,
business resilience, and customer retention in a rapidly transforming financial ecosystem.

RQ2: Are these cybersecurity strategies scalable and adaptable to emerging threats?

Scalability and Adaptability Limits
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B C©21: Cloud & Al threats evolving ] Q24: Cloud introduces vulnerabilities [ Q29: loT introduces vulnerabilities

B Q37 Shortage of skilled auditors [} Q42: Cloud auditing lacks infrastructure access

Q21: Cloud adoption and Al-driven threats are evolving challenges, indicating limitations
in keeping pace. - The recognition of cloud adoption and Al-driven threats as dynamic and
evolving challenges speaks to a fundamental misalignment between current risk
management practices and the velocity of technological change. Traditional audit and risk
frameworks often designed for static, on-premise infrastructures lack the necessary agility
to address the pace and scale of emerging threats inherent in cloud and Al ecosystems
(Subashini & Kavitha, 2011; Taddeo & Floridi, 2018).

Specifically, cloud environments introduce shared responsibility models (as per NIST SP
800-145), where the demarcation between provider and consumer responsibilities is often
unclear, leading to blind spots in threat detection. Al-driven threats, such as data poisoning,
model inversion, and adversarial ML (Papernot et al., 2016), further expose limitations in
risk models that were not designed to consider these algorithmic vulnerabilities.

These findings reflect the literature's consensus that security governance is lagging behind
innovation (Bada et al., 2019). As new threats are increasingly abstract, automated, and
polymorphic, conventional controls are rendered insufficient. Organizations must pivot
toward adaptive risk governance (Taddeo, 2019), which integrates threat intelligence,
behavior analytics, and automated risk scoring into a continuous monitoring framework.
Q24 & Q29: Cloud and IoT introduce new vulnerabilities, highlighting
scalability/adaptability concerns.- The responses to Q24 and Q29 confirm that cloud and
Internet of Things (IoT) technologies are introducing complex, often poorly understood,

vulnerability surfaces. In the case of [oT, risks are not only technical but systemicspanning
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from device heterogeneity to insecure firmware, and lack of consistent update mechanisms
(Weber, 2010; Roman et al., 2013). The cloud, in parallel, amplifies attack surfaces due to
virtual sprawl, misconfigured APIs, and multi-tenant risks (Zissis & Lekkas, 2012).

The challenges of scalability and adaptability stem from the difficulty in applying static
assessment mechanisms to highly elastic environments. Literature in cloud auditing (e.g.,
Gholami & Laure, 2016) shows that traditional security controls falter when applied to
infrastructures where assets are ephemeral, rapidly deployed, and highly interdependent.
Additionally, IoT's embedded nature often places devices beyond the reach of conventional
monitoring tools (Sicari et al., 2015), rendering comprehensive auditing infeasible without
rethinking scalability as a function of distributed trust and decentralization.

Hence, the results align with research urging a shift toward scalable, risk-aware
orchestration systemsleveraging microsegmentation, dynamic baselining, and real-time
telemetryto make audits not only scalable but meaningful in highly distributed ecosystems.
Q37: Lack of skilled auditors is a major barrier, suggesting that scaling efforts are also
hampered by human capital. - The issue raised in Q37a lack of skilled auditors underscores
a key non-technical constraint in scaling cyber risk management: the human capital deficit.
This mirrors global trends reported by (ISC)? and ISACA, which consistently highlight the
cybersecurity workforce gap as a top barrier to robust auditing and compliance (ISC?,
2022). The increase of complex skills such as Al, cloud-native architectures and zero-trust
environments demand multidisciplinary expertise that combines technical acumen with
regulatory literacya combination still rare in the current audit workforce (Ahmad et al.,
2012).

This skills gap not only affects the depth of audits but their credibility and adaptability.
Without sufficient human capability, organizations often resort to overly generic audit
checklists or under-scope the risk domain, missing key attack vectors in complex
infrastructures (Bayuk, 2009). Moreover, the literature emphasizes that audit quality and
assurance depend on the independence and competency of the auditor (Power, 1999). In
rapidly evolving digital contexts, insufficient expertise leads to under-detection of nuanced

risks, especially in DevOps and hybrid environments where audit trails are fragmented.
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Thus, the finding implies that scaling audit efforts will remain constrained until
organizational strategies include robust investments in capacity-building, knowledge
codification, and interdisciplinary training programs.

Q42: Auditing cloud-based systems is challenged by lack of infrastructure access,
reflecting limitations in adaptability. - The challenge of limited infrastructure access during
cloud audits (Q42) is a direct reflection of the opacity and abstraction characteristic of
cloud service models. In public cloud settings, customers are often denied access to the
hypervisor, physical network infrastructure, and sometimes even full system logs (Zhang
et al., 2010). This lack of transparency conflicts with core auditing principles such as
traceability, accountability, and evidence-based assurance (Sun et al., 2011).

This finding aligns with both academic and industry concerns surrounding the concept of
“auditability as a service,” which remains underdeveloped in current cloud service
offerings (Pearson, 2013). The inherently opaque, or “black-box,” nature of cloud
environments significantly undermines the verifiability of security controls, particularly
for third-party assessors who lack direct system access. In response, the literature
increasingly advocates for innovations such as cryptographic proofs of compliance,
verifiable logging mechanisms, and cloud-native assurance architectures to enhance
transparency and trustworthiness (Al-Ruithe et al., 2017).

The results clearly indicate that without a fundamental paradigm shift where auditability is
embedded into cloud platforms as a core, native feature rather than an afterthought cloud
auditing will continue to be reactive and superficial. This supports ongoing calls for the
development of standardized audit APIs, improved service-level agreements (SLAs), and
stronger collaboration between regulators and cloud service providers to guarantee
meaningful access for assurance and compliance activities.

Taken together, these responses underscore a systemic theme: current audit and risk
assessment practices are ill-equipped to cope with the complexity, dynamism, and
abstraction characteristic of modern computing ecosystems. Technological shifts including
cloud computing, the Internet of Things (IoT), and artificial intelligence (AI) combined

with organizational human factors such as skills shortages and limited visibility, present
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significant challenges. Existing mechanisms struggle not only with scale but also with the
adaptability required to manage these rapidly evolving environments effectively.

The literature consistently recommends adopting a cyber-physical-socio model of auditing
(Ko et al., 2011), which integrates technical telemetry with behavioral, organizational, and
policy-level indicators. Practically, this calls for moving beyond mere checkbox
compliance toward developing cloud-aware, threat-adaptive audit frameworks. It also
necessitates cultivating a new class of auditors proficient in both security engineering and
cloud-native systems, capable of understanding and navigating the complexities of modern
IT landscapes.

The findings strongly endorse this strategic evolution, advocating for reimagined audit
methodologies that are not only scalable but also resilient against the speed and
sophistication of next-generation threats. There is strong alignment with the hypothesis that
existing auditing strategies are outpaced by emerging technologies, particularly in their
ability to scale and adapt across complex, dynamic environments such as cloud ecosystems.
Moreover, emerging cyber threats evolve rapidly, demanding mitigation strategies that are
flexible and scalable. International studies frequently highlight difficulties in adapting
traditional frameworks to novel threat vectors. The noticeable lack of focused research on
the scalability and adaptability of cybersecurity risk mitigation in Indian life insurance
companies especially in the wake of recent regulatory reforms further substantiates the
hypothesis that current approaches face significant limitations in these critical areas.
Existing Research

Scalability Limitations in Traditional Frameworks - While global frameworks like NIST,
ISO 27001, and COBIT are widely adopted, research by Kumar & Bansal (2022) reveals
that these frameworks often lack specific guidance on scaling security controls across large,
distributed systems, especially in sectors like insurance that rely on legacy infrastructure.
Challenges in Adapting to Emerging Technologies - A study by Mehta et al. (2023)
highlights how rapidly evolving technologies like cloud computing, 10T, and Al introduce
novel vulnerabilities that traditional mitigation strategies are not designed to handle

effectively. Cybersecurity protocols often lag behind these advancements.
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Human Capital Constraints - According to Sinha & Verma (2023), a critical challenge in
scaling cybersecurity efforts lies in the lack of trained auditors and cybersecurity
professionals. Without necessary knowledge, adapting strategies to emerging threats
becomes reactive rather than proactive.

Sector-Specific Complexity - Patel & Desai (2021) found that sectors handling sensitive
data, like life insurance, face greater difficulty in adapting cybersecurity strategies due to
a mix of regulatory, technological, and operational constraints especially when adopting
cloud or hybrid infrastructure.

Lack of Real-Time Threat Intelligence Integration - Research from Choudhary & Gupta
(2022) emphasizes that many Indian companies have yet to integrate real-time threat
intelligence into their cybersecurity systems, thereby weakening their responsiveness to
zero-day vulnerabilities and evolving attack vectors.

Impact- Delayed Incident Response in Cloud and Hybrid Environments - Without scalable
and adaptive strategies, companies experience slower detection and mitigation of threats,
especially in multi-cloud environments or third-party integrations common in insurance
tech ecosystems.

Increased exposure to sophisticated threats arises from a lack of adaptability in existing
cybersecurity frameworks, making organizations vulnerable to ransomware, supply chain
attacks, and zero-day exploits. This vulnerability not only compromises data security but
also threatens compliance with evolving regulations such as the DPDP Act and IRDAI
Cybersecurity Guidelines.

Reduced Digital Transformation Momentum - As insurance firms embrace digitization,
inability to scale cybersecurity strategies creates a bottleneck, hindering the adoption of
Al-based customer interfaces, mobile apps, and blockchain-based policy records (Rao et
al., 2023).

Inconsistency Across Distributed Systems - Cybersecurity strategies not adapted for
growth may be applied unevenly across branches or cloud environments, creating security
silos that attackers can exploit.

Limitations
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Outdated and Fragmented Tools - Legacy systems in many Indian insurers are not
compatible with next-gen security tools (e.g., SIEM, SOAR platforms), limiting the ability
to deploy scalable, adaptive defenses (Mehta et al., 2023).

Shortage of Cybersecurity Talent - The limited availability of certified professionals in
cloud security, Al security, and threat intelligence severely impacts adaptation capabilities
(Sinha & Verma, 2023).

Cost Constraints for Mid-Sized Insurers - Implementing scalable, real-time security
architectures is often financially unviable for small- and mid-sized companies, leading to
partial or superficial adaptation (Kumar & Bansal, 2022).

Slow Regulatory Evolution - While India's Digital Personal Data Protection Act (DPDP,
2023) establishes modern privacy standards, the absence of clear, sector-specific
adaptation guidelines leaves insurers without definitive technical mandates to follow.
RQ3: What are the reputational and financial consequences of cybersecurity failures in the
life insurance industry?

Impact on Reputation and Finances

B C3: Regulstory complexity increases non-compliance risk [l ©25: Audits ensure compliance with GDPR, HIPAA, PCI-DSS
B Q28: Healthcare sector is highly vulnerable  [ll Q26: Privacy breaches damage trust
B 048 Data misuse affects brand reputation
Q3: Complex regulatory requirements present a significant challenge, heightening the risk
of non-compliance. The identification of regulatory complexity underscores the increasing
pressure organizations face in managing a fragmented and constantly evolving compliance
environment. Regulations like the General Data Protection Regulation (GDPR), California
Consumer Privacy Act (CCPA), HIPAA, and PCI-DSS often contain overlapping but
subtly different mandates, creating both interpretive and operational ambiguities

(Greenleaf, 2018; Solove, 2020). This complexity is particularly acute for multinational
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enterprises, which must harmonize local practices with varying transnational legal
standards.

As argued by Siponen and Vance (2010), the proliferation of data protection and
cybersecurity laws has shifted the audit function from a technical necessity to a strategic
legal risk management tool. However, as Q3 responses suggest, this increasing complexity
paradoxically heightens the risk of inadvertent non-compliance, especially when legal
requirements evolve more rapidly than internal policies and controls can be updated.

The literature affirms that organizations lacking regulatory intelligence mechanisms and
compliance automation are more vulnerable to breaches and sanctions (Backhouse et al.,
2006). Thus, these findings reinforce the criticality of embedding legal and regulatory
expertise within audit teams to manage this multidimensional challenge.

Q25: Audits play a critical role in ensuring compliance with regulations such as GDPR,
HIPAA, and PCI-DSS, directly linking the failure to manage cybersecurity risks with
potential legal penalties.The response to Q25 affirms the instrumental role of audits in
demonstrating regulatory compliance and averting legal liabilities. Audits serve as a key
control mechanism by evaluating whether organizational practices align with mandated
data protection and privacy standards. For instance, GDPR mandates accountability and
demonstrability, requiring organizations not only to comply, but also to show evidence of
compliance (Voigt & Von dem Bussche, 2017).

Properly structured auditing mechanisms support compliance by identifying misalignments
in data handling, consent processes, access controls, and breach notifications (Hedbom,
2009). This aligns with literature indicating that inadequate auditing and risk management
can lead to significant monetary penalties such as GDPR fines of up to 4% of annual global
turnover as well as criminal liability and regulatory sanctions (Wright & De Hert, 2012).
Therefore, the findings validate audits as a bridge between internal governance and external
accountability. However, their effectiveness is contingent on the maturity of audit design
particularly the integration of compliance-by-design principles and the real-time

monitoring of regulatory obligations across all business units.
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Q28: Healthcare industry is highly vulnerable, a sector where breaches carry massive
reputational and legal consequences. - The view that healthcare is especially vulnerable is
strongly supported by empirical studies. Healthcare systems, as custodians of highly
sensitive data, often operate with constrained resources and aging infrastructures, rendering
them prime targets for threat actors (Ponemon Institute, 2022). Additionally, sector-
specific regulations such as HIPAA in the U.S. and PIPEDA in Canada further increase the
legal and compliance stakes associated with any data breach.

Research by Kruse et al. (2017) and McLeod & Dolezel (2018) highlights that healthcare
breaches frequently involve unauthorized access, insider misuse, and ransomware each of
which not only incurs direct financial loss but also triggers long-term reputational damage
and loss of patient trust. Furthermore, because healthcare data is permanent (e.g., genetic,
biometric), breaches are irrevocable and thus carry heightened ethical consequences
(Cohen & Mello, 2018).

The Q28 result reinforces the urgent need for sector-specific audit protocols that reflect the
unique data flows, user roles, and privacy sensitivities within clinical systems. Standard
controls borrowed from finance or manufacturing may lack the granularity required to
secure electronic health records (EHRs), telehealth platforms, and medical IoT.

Q26 & Q48: Privacy breaches and misuse of data are major concerns, both of which affect
trust and brand reputation. - The high concern over privacy breaches and data misuse
reflects a broader shift in stakeholder expectations regarding digital ethics, trust, and
corporate responsibility. In the post-GDPR era, data has become not only a regulatory asset
but also a trust asset with mishandling resulting in reputational crises that exceed the scope
of traditional legal liability (Martin, Borah & Palmatier, 2017).

Empirical research (e.g., Acquisti, Brandimarte & Loewenstein, 2015) confirms that
consumer trust is significantly eroded following perceived misuse of personal data,
especially when organizations fail to provide transparency or redress. Breaches, even when
technically minor, can therefore escalate into brand-level crises, as seen in high-profile

incidents involving Equifax, Facebook/Cambridge Analytica, and various health networks.
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Audit mechanisms must therefore expand from compliance-centric approaches to trust-
centric assurance frameworks. This involves incorporating ethics-by-design, transparency
audits, and stakeholder impact assessments as core components of the audit cycle
(Mittelstadt, 2017). Q26 and Q48 reinforce that privacy is not technical or legal concern
but a strategic reputational asset must be preserved through robust, anticipatory
governance.

These results collectively emphasize the multi-dimensional pressures shaping modern
cybersecurity auditing particularly in highly regulated, trust-sensitive industries. From the
legal uncertainty caused by regulatory complexity (Q3) to the sector-specific
vulnerabilities of healthcare (Q28) and the reputational risk of privacy failures (Q26, Q48),
audits are no longer optional back-office functions; they are strategic instruments of
legitimacy.

Literature strongly supports this shift: audits must be repositioned as cross-functional risk
intelligence platforms not only identifying control failures, but also shaping data
governance, policy communication, and stakeholder engagement. This requires auditors to
be trained in law, ethics, data science, and business strategy, underscoring once again the
human capital challenge highlighted earlier (see Q37).

The findings ultimately call for the elevation of audit functions from compliance checking
to trust engineering an approach more aligned with the future of cyber governance in a
digitized, decentralized, and regulation-heavy world. The survey supports this hypothesis
through widespread concern about privacy, compliance, and industry-specific risk. Ethical
and legal implications are directly tied to performance and reputation outcomes.While
literature acknowledges that cybersecurity failures can harm an organization’s reputation
and finances, lack of attentive practical data on the specific impacts within India’s life
insurance sector. Given the sector’s reliance on customer trust and regulatory compliance,
the hypothesis asserts that poor cybersecurity risk management significantly harms both
reputation and financial stability.

Existing Research
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Customer Trust and Brand Damage - According to Kumar & Sharma (2021), cybersecurity
breaches in the insurance sector often result in significant loss of customer trust. Given the
nature of life insurance where clients share sensitive financial and personal data any
perceived weakness in data security can severely affect brand loyalty and renewal rates.
Financial Penalties and Legal Action - Mehta et al. (2022) observed that regulatory
penalties following data breaches, such as under IRDAI or DPDP Act (2023), can be
financially damaging. For example, failing to report breaches within stipulated timeframes
can lead to fines and suspension of operations.

Stock Market and Investor Response - A cross-sector study by Gupta & Jain (2020) found
that publicly listed insurance companies in India experienced immediate dips in stock value
(5-8%) following breach announcements indicating direct financial consequences linked
to reputational fallout.

The cost of managing data breaches is substantial, with IBM Security’s Cost of a Data
Breach Report (2023) estimating that the average cost in India’s financial services sector
is %17.6 crore (approximately $2.1 million USD). Life insurance firms tend to face even
higher costs, driven by prolonged containment efforts and costly legal settlements.
Reputation Recovery Takes Years - According to Patel & Rao (2023), Indian insurance
firms that suffered breaches reported increased churn rates and reduced new policy
subscriptions for up to 24 months post-breach, even after technical remediation was
completed.

Impact - Loss of Customer Loyalty and Retention - Customers perceive cybersecurity
failures as a breach of trust especially in life insurance, where long-term relationships
matter. This directly affects policy renewal rates and customer lifetime value.

Decline in New Business - New customers may avoid insurers with poor cybersecurity
reputations, especially when comparative aggregators and digital platforms prominently
display customer reviews and breach histories.

Increased Regulatory Scrutiny - Companies that experience breaches attract enhanced
audits and reviews by IRDAI and CERT-In, increasing compliance costs and delaying

digital innovation.
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Litigation and compensation costs represent a significant financial risk following
cybersecurity breaches, as affected parties increasingly seek legal recourse. Under India’s
Digital Personal Data Protection Act (DPDP, 2023), breach victims have the right to pursue
class action lawsuits or demand costly out-of-court settlements, amplifying the financial
burden on organizations that fail to adequately protect personal data.

Reputational Recovery Costs - Firms must invest heavily in PR campaigns, customer
reassurance programs, identity protection services, and cyber insurance premiums, all of
which contribute to increased overhead.

Limitations - Underreporting of Incidents - Due to reputational risks, many cybersecurity
breaches in Indian life insurance companies go unreported or delayed, limiting data
availability for comprehensive research (Sinha & Iyer, 2022).

Lack of Sector-Specific Studies - Most Indian research groups data from the broader
financial services sector, making it difficult to isolate life insurance-specific insights (Patel
& Rao, 2023).

Regulatory Gaps in Enforcement - Until the DPDP Act came into force in 2023, India
lacked a strong enforcement mechanism like GDPR. Earlier studies may underestimate the
real legal consequences due to weak enforcement.

Quantifying Reputational Impact - Measuring brand damage or trust erosion is inherently
subjective and difficult to quantify accurately, especially in emerging markets like India
where brand loyalty is culturally nuanced (Gupta & Jain, 2020).

RQ4: How do organizations measure the effectiveness of their cybersecurity management

efforts?
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Q41: MTTD is a critical metric

Q15: Continuous auditing enables real-time detection
Q22: Best practices include measurable components
Q5: Regular drills track readiness

Q40: Quarterly testing measures performance

Q41: Mean Time to Detect (MTTD) is seen as a acute metric, confirming KPIs are in use.-
The emphasis on Mean Time to Detect (MTTD) as a acute metric aligns with the evolution
of cybersecurity governance toward performance-based risk management. MTTD is part
of a broader set of operational KPIs that also includes Mean Time to Respond (MTTR) and
Mean Time to Contain (MTTC) collectively used to evaluate the responsiveness and
efficiency of an organization's detection and incident response capabilities (Gartner, 2021;
ENISA, 2020).

The adoption of MTTD as a performance metric is supported in the literature, where
scholars emphasize that quantifiable indicators bridge the gap between technical operations
and executive oversight (Bohme & Moore, 2011). These metrics offer a way to benchmark
security effectiveness over time and against industry peers, which is essential for
continuous improvement and strategic investment.

However, as noted by Householder et al. (2020), MTTD figures can be misleading if not
contextualized e.g., faster detection times in low-signal environments may still miss
stealthy advanced persistent threats (APTs). Thus, while the presence of MTTD as a key
metric is encouraging, it must be paired with qualitative assessments and context-sensitive
baselining to ensure meaningful performance measurement.

Q15: Continuous auditing enables real-time risk detection, supporting use of timely
indicators.- The support for continuous auditing in Q15 reflects an important shift from
static, point-in-time evaluations to dynamic, real-time risk management frameworks.

Continuous auditing, as conceptualized by Vasarhelyi and Halper (1991), involves the
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automated collection, analysis, and reporting of audit-relevant information, allowing for
real-time or near-real-time detection of anomalies and control failures.

This approach aligns with the increasing volatility of cyber risk landscapes, where
intimidations can arise and escalate within minutes. Real-time monitoring allows
organizations to detect breaches at the behavioral level, rather than waiting for end-of-
period assessments (Flowerday et al., 2016). The usage of timely indicators, such as
classification access anomalies, privilege escalations, or failed logins, can significantly
reduce exposure time and limit impact.

Furthermore, continuous auditing is foundational to Security Information and Event
Management (SIEM) and Security Orchestration, Automation, and Response (SOAR)
systems, which underpin proactive defense strategies. These systems rely heavily on KPIs
and real-time metrics to trigger alerts and automate predefined responses, enabling
organizations to shift from reactive to anticipatory postures.

Q22: Best practices include continuous monitoring, audit trails, and clear objectives all
measurable components - The responses to Q22 identify a triad of best practices continuous
monitoring, audit trails, and clear objectives that represent both technical controls and
strategic management tools. The fact that these components are measurable reinforces the
use of metrics-driven governance in cybersecurity auditing.

Continuous monitoring refers to the ongoing surveillance of systems, networks, and user
behavior, providing the data backbone for real-time KPIs (Gartner, 2020). Audit trails serve
as verifiable records of system and user activity, essential for accountability, forensic
analysis, and regulatory compliance (Pipkin, 2000).Clear objectives ensure that audit
activities are goal-aligned, facilitating the mapping of performance metrics to
organizational risk appetites and compliance obligations (ISACA, 2015). The literature
strongly supports the view that effective audit programs must be both outcome-oriented
and measurable (Chandran et al., 2019). Without clear objectives and trackable metrics,
audits risk becoming procedural exercises rather than strategic enablers of resilience.

Q5 & QA40: Regular drills and quarterly testing indicate performance metrics are being

used to track readiness.- The emphasis on regular drills (Q5) and quarterly testing (Q40)

86



highlights the growing operationalization of cybersecurity readiness as a measurable and
improvable domain. These practices are closely linked to incident response maturity
models (such as NIST’s IRM or the CMMI Cybermaturity Platform), which prioritize not
just the presence of plans but the demonstrated ability to execute them under pressure
(Killcrece et al., 2003).

Drills and testing exercises, including tabletop simulations, red teaming, and breach-and-
attack simulations (BAS), allow organizations to validate both technical controls and
human decision-making under realistic scenarios (Shostack, 2014). Performance is often
assessed through metrics such as time to escalation, communication effectiveness, decision
accuracy, and recovery time.

The use of quarterly testing, in particular, reflects adherence to continuous improvement
models, which emphasize iteration, feedback loops, and learning from past exercises to
optimize future responses. This approach is strongly advocated in resilience engineering
literature (Hollnagel et al., 2006), which frames cybersecurity not just as a technical
discipline, but as an organizational capacity to anticipate, absorb, and adapt to disruptive
events. Organizations clearly use KPIs like MTTD, frequency of reviews, and incident
response drills to measure cybersecurity effectiveness.

Together, these findings affirm the maturation of audit and risk practices toward a
performance-oriented, real-time paradigm. Where cybersecurity auditing was once
periodic and reactive, organizations now prioritize continuous monitoring, real-time
detection, and drill-based preparedness all grounded in quantifiable metrics.

This aligns with contemporary models of cyber resilience, which place emphasis on
predictive indicators, organizational learning, and adaptive response capacity (Linkov et
al., 2013). The consistent presence of KPIs across Q41, Q15, Q22, QS5, and Q40 supports
the conclusion that cybersecurity audits are evolving into data-informed management
systems, where effectiveness is no longer assumed but continuously demonstrated through
measurable performance.

However, the literature also warns against metric over-reliance particularly when KPIs

become decoupled from broader strategic objectives or are gamed for superficial
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compliance (Wagner et al., 2017). Hence, organizations must balance quantitative metrics
with qualitative insights to ensure that indicators drive real security outcomes, not just
dashboard optics.

While key performance indicators (KPIs) are widely advocated in theory for measuring
cybersecurity effectiveness, there is limited empirical evidence regarding their practical
implementation within the Indian life insurance sector. This gap supports the hypothesis
that organizations in this context utilize specific KPIs such as threat detection rates,
response times, and incident containment costs to assess and enhance their cybersecurity
risk management efforts.

Existing Research

Key Performance Indicators (KPIs) play a crucial role in evaluating cybersecurity
effectiveness. Research by Gupta and Sinha (2022) highlights that organizations
commonly use KPIs such as Mean Time to Detect (MTTD), Mean Time to Respond
(MTTR), the number of incidents prevented, and the frequency of security audits to assess
their cybersecurity performance. These metrics provide quantitative insights into both
proactive and reactive security measures, allowing teams to gauge how quickly threats are
identified and resolved, as well as to monitor the overall robustness of security operations.
Adoption of Cybersecurity Maturity Models- According to Patel et al. (2023), Indian
financial institutions, including life insurers, are increasingly adopting cybersecurity
maturity models like the Cybersecurity Capability Maturity Model (C2M2) and the NIST
Cybersecurity Framework (CSF) Maturity Tiers. These models facilitate comprehensive
assessments of cybersecurity programs across critical dimensions such as governance, risk
management, and incident handling, helping organizations understand their maturity level
and identify areas for improvement.

Integration of Continuous Monitoring Tools- Studies such as that by Mehta and Roy (2021)
have found that the deployment of Security Information and Event Management (SIEM)
tools and the establishment of Security Operations Centers (SOCs) enable organizations to

monitor cybersecurity incidents in real-time. These tools generate dashboards that track
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essential cyber hygiene metrics, improving situational awareness and enabling faster, more
informed responses to emerging threats.

Audit and Compliance Metrics- Kumar and Jain (2022) observed that regular internal
audits, third-party risk assessments, and adherence to internationally recognized standards
such as ISO 27001 or SOC 2 provide structured mechanisms for organizations to track
policy compliance and identify security gaps. These processes support ongoing
improvement and ensure that cybersecurity controls meet regulatory and industry
expectations.

Benchmarking Against Industry Peers- Some organizations participate in external
benchmarking exercises, utilizing resources like CERT-In or ISACA India reports, to
compare their cybersecurity readiness with industry standards. Rao and Verma (2023)
suggest that such benchmarking helps quantify organizational effectiveness from a
competitive perspective, offering insights that drive strategic enhancements.

Impact of Cybersecurity Metrics- The use of defined cybersecurity metrics leads to
improved risk awareness and incident readiness by helping security teams quickly identify
process bottlenecks, allocate resources more effectively, and enhance threat response
capabilities. Moreover, these metrics provide executive leadership with greater visibility
into the organization’s cybersecurity posture, enabling informed budget decisions,
prioritization of technology investments, and streamlined compliance reporting. Measuring
cybersecurity effectiveness also supports stronger regulatory compliance with mandates
from authorities such as IRDAI, the DPDP Act (2023), and international standards like
ISO/IEC 27001, demonstrating due diligence during audits or investigations. Additionally,
tracking employee awareness, training completion rates, and incident simulation outcomes
promotes a culture of cybersecurity awareness across the organization, encouraging
engagement and risk-conscious behavior.

Limitations and Challenges- Despite their utility, KPIs have limitations. Gupta and Sinha
(2022) caution against an overemphasis on quantitative metrics, which can overlook
qualitative factors such as employee behavior, third-party risk postures, and the evolving

sophistication of cyber threats. Rao and Verma (2023) further note a lack of standardized
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cybersecurity effectiveness frameworks tailored specifically for the Indian insurance
sector, resulting in inconsistencies in benchmarking and performance comparisons. There
is also a risk that organizations may develop a false sense of security due to over-reliance
on SIEM tools and automated dashboards, which can generate false positives or fail to
detect nuanced threats if not properly configured and supplemented by expert analysis
(Mehta & Roy, 2021). Finally, resource and skills gaps pose significant challenges, as
many small and mid-sized life insurers struggle with limited budgets and insufficient
skilled personnel to continuously measure, interpret, and act upon cybersecurity metrics
effectively (Patel et al., 2023).

RQS5: What is the role of auditors in the incident response and cybersecurity management
processes within Indian life insurance companies?

Auditors play a critical role in enhancing incident response and cybersecurity management
by ensuring compliance, identifying control weaknesses, and recommending
improvements.Auditors have increasingly become integral to cybersecurity governance by
independently evaluating the effectiveness of controls, ensuring regulatory compliance,
and assisting in incident response preparedness. International studies emphasize the
auditor’s role in risk identification and mitigation, yet empirical research specifically
addressing their involvement within India’s life insurance sector is sparse. Given the
heightened regulatory scrutiny under recent data protection laws and the complex cyber
threat landscape, it is essential to understand how auditors contribute to incident response
and overall cybersecurity management in this context. This gap in knowledge supports the
formulation of RQ5 to explore the auditors’ role and HS, hypothesizing that auditors
significantly enhance cybersecurity practices by identifying vulnerabilities, ensuring
compliance, and recommending corrective actions.

Existing Research- Audit as a Governance Function in Cybersecurity Kumar & Mehta
(2022) explain that auditors in Indian life insurance firms serve as critical links between
regulatory compliance, risk management, and cyber incident readiness. Their

responsibilities go beyond financial auditing to include verifying incident response (IR)
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plans, testing preparedness, and ensuring documentation aligns with IRDAI and DPDP Act
expectations.

Auditors and Incident Response Plan - Testing a study by Sinha et al. (2021) found that
internal auditors often participate in tabletop exercises and simulated cyberattack drills,
helping evaluate the readiness of the IT and security teams to respond effectively.
However, their role is more advisory and lacks operational authority in real-time incidents.
Post-Incident Audit Reviews - According to Desai & Rao (2023), after a cyber event,
auditors help perform root cause analysis, verify whether standard protocols were followed,
and evaluate the completeness of breach reporting, especially under the CERT-In
guidelines.

Audit and Third-Party Risk Oversight - In the Indian life insurance sector, where
outsourcing to tech vendors is common, Patel & Iyer (2023) emphasize that auditors assess
vendor cybersecurity postures, contract clauses on data protection, and breach notification
practices.

Collaboration with Cybersecurity and Privacy Teams - Gupta & Verma (2022) highlight
increasing collaboration between auditors, CISOs, and Data Protection Officers (DPOs)
within life insurance companies, especially for aligning incident response measures with
DPDP 2023, ISO 27001, and NIST CSF.

Impact- Improved Incident Preparedness - Auditors ensure that incident response policies
are updated, tested, and documented. Their involvement drives regular simulation
exercises and ensures compliance with IRDAI’s 2017 Cybersecurity Guidelines.
Enhanced regulatory and legal compliance is a key benefit of involving auditors in
cybersecurity, as their oversight ensures firms maintain clear documentation and
comprehensive audit trails essential for investigations following a breach. This thorough
record-keeping helps reduce regulatory penalties and strengthens the organization’s
defense in potential litigation. Additionally, auditor involvement increases stakeholder
confidence by fostering board-level trust, particularly when audit reports highlight an
organization’s resilience and preparedness for recovery. Auditors also contribute to risk-

based prioritization by identifying vulnerable areas, such as poorly secured vendor systems
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or outdated incident response plans, enabling firms to allocate resources more effectively
where they are most needed.

However, there are notable limitations. As Sinha et al. (2021) observe, auditors typically
play a reactive role, focusing on assessing past events and controls, which means they often
lack the real-time authority necessary to influence incident management as it happens.
Moreover, Patel and Iyer (2023) highlight skill gaps among many internal auditors, who
frequently lack the technical expertise required for cybersecurity or cloud forensics,
restricting their ability to assess sophisticated threats like Al-driven attacks or ransomware.
Regulatory frameworks such as those from IRDAI often enforce a separation of duties
between operational IT security teams and auditors, which can hinder cross-functional
efficiency, especially during rapidly evolving cyber incidents (Desai & Rao, 2023).
Furthermore, audit practices vary widely among smaller and mid-sized insurers, with some
conducting comprehensive incident response reviews only after breaches occur, rather than
as part of routine governance processes (Gupta & Verma, 2022).

Regression & Correlation Alignment

The frameworks most commonly used by participants were NIST, ISO 27001, and COBIT,
which aligned well with the inputs in the regression model. Regarding effectiveness, the
majority of respondents rated these frameworks as moderately to highly effective, showing
a positive correlation with the adoption of structured frameworks and the practice of regular
audits. However, challenges such as the complexity of regulatory requirements and a
shortage of skilled auditors emerged as significant concerns, also identified as strong
predictors in the regression analysis.

In the context of velocity analysis, the research indicates a progressive shift in practices
among later respondents, with increased adoption of continuous monitoring, Al-driven
threat detection, and quarterly audit reviews. This suggests that evolving cybersecurity
practices contribute to higher perceived effectiveness over time.

Qualitative data from open-ended responses emphasized the use of penetration testing,
maintaining comprehensive audit trails, and close collaboration between IT and

compliance teams. Real-time threat detection and continuous monitoring were highlighted
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as critical focus areas. Collaboration efforts featured regular meetings, joint training
sessions, and thorough documentation as key enablers, while communication gaps and
conflicting priorities were noted as major barriers.

Technology integration emerged as a transformative theme, with respondents pointing to
Al cloud computing, 0T, and blockchain as pivotal to future cybersecurity strategies.
Automation and multi-cloud compliance were identified as critical capabilities. Ethical
concerns were raised around privacy breaches, data misuse, and conflicts of interest, with
mitigation strategies including data anonymization, third-party audits, and adherence to
ethical guidelines.

Finally, participants underscored the importance of upskilling future auditors in areas such
as cloud security platforms (AWS, Azure, GCP), Al-based cybersecurity tools, regulatory
expertise covering laws like DPDP and GDPR, as well as ethical hacking and forensic

analysis, to meet the demands of an increasingly complex digital environment.
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Contributions from thesis

Sector-Specific Focus

This thesis addresses a critical gap in cybersecurity research by providing detailed
insights into auditing practices within the Indian life insurance sector. Unlike broader
studies that focus on generic industries or global perspectives, this research specifically
examines the unique operational, regulatory, and technological environment of Indian life
insurers. This sector is characterized by heavy reliance on sensitive customer data, the
coexistence of legacy IT systems alongside modern technologies, and strict regulatory
oversight from authorities such as the Insurance Regulatory and Development Authority
of India (IRDAI). By focusing on this underrepresented area, the thesis contributes to
academic literature by highlighting context-specific challenges, practices, and responses
that differ significantly from those observed in other financial or insurance markets

globally.

Extension of Protection Motivation Theory (PMT)

Traditionally used to explain individual behavior change, Protection Motivation Theory
(PMT) focuses on how perceptions of threat severity and coping abilities motivate
protective actions. This thesis innovatively extends PMT to the organizational level,
applying it specifically to life insurance firms’ responses to cybersecurity threats. Here,
PMT encompasses institutional risk perception shaped by regulatory pressures and
market competition, alongside resource allocation decisions that balance cybersecurity
investments with other operational priorities. It also examines behavioral responses
within the organization, such as audit compliance, incident response, and risk
communication. This novel organizational framing bridges psychological theory and
enterprise cybersecurity management, offering a deeper understanding of why

organizations actor fail to actamid evolving cyber threats.

Development of the Cybersecurity Audit Maturity Model (CAMM)

A key contribution of this research is the development and validation of the Cybersecurity
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Audit Maturity Model (CAMM), a comprehensive five-stage framework designed to
benchmark the readiness and maturity of cybersecurity audits within life insurance firms.
The model begins at the Initial stage, characterized by informal, ad-hoc audits with minimal
documentation and little formal structure. It then advances to the Reactive stage, where
audits primarily focus on post-incident compliance activities. The Defined stage marks the
introduction of structured and repeatable audit processes aligned with established standards
such as ISO 27001. At the Integrated stage, there is strong cross-functional collaboration
among audit, IT, and compliance teams, fostering a cohesive cybersecurity environment.
Finally, the Proactive stage represents the highest maturity level, featuring continuous
auditing, real-time monitoring, Al-driven analytics, and strategic risk management
practices. CAMM equips organizations with a systematic roadmap to self-assess their
cybersecurity audit capabilities, identify critical gaps, and prioritize improvements to

enhance overall cybersecurity resilience.

Empirical Validation of Audit Metrics Disconnect

This thesis uncovers a crucial disconnect often overlooked in cybersecurity literature:
although organizations track Key Performance Indicators (KPIs) and audit metrics, these
measurements do not consistently translate into strategic or operational action. For
example, firms may record incident response times or threat detection counts but lack
mechanisms to analyze trends or adjust defenses accordingly. This finding challenges the
assumption that metric collection inherently improves cybersecurity posture, emphasizing
the need for meaningful integration of audit insights into decision-making and resource

allocation.

Integration of Ethical Evaluation

Cybersecurity auditing inherently involves handling sensitive data, which raises privacy
concerns and potential conflicts of interest. This thesis highlights these ethical dilemmas,
an area relatively unexplored in prior research. It examines privacy risks in audit data
collection and reporting, internal pressures leading to underreporting or overlooked

compliance gaps, ethical challenges in third-party audits and vendor assessments, and the
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necessity of embedding robust ethical frameworks throughout audit processes. These
considerations underscore the importance of transparency, accountability, and protecting

stakeholder interests during the entire auditing lifecycle.

Framework Adaptation Guidance

While global cybersecurity frameworks such as NIST CSF, ISO 27001, and COBIT offer
valuable standards, they require customization to address the operational realities faced
by Indian life insurers. This thesis provides actionable guidance to close enforcement
gaps across organizations with varying maturity levels, align audit procedures with India-
specific regulatory requirementsincluding IRDAI guidelines and the DPDP Act 2023and
balance compliance-driven auditing with broader business priorities like continuity and
customer trust. This tailored approach bridges the gap between theoretical standards and

practical implementation, strengthening regulatory compliance and operational resilience.

Audit Process Enhancement

To deepen audit effectiveness and responsiveness, the research advocates adopting
continuous auditing techniques that provide real-time or near-real-time insights, moving
beyond traditional annual reviews. It recommends leveraging Al-driven threat detection
tools to augment human auditors, enabling identification of sophisticated and emerging
attack vectors. Regular, quarterly testing of incident response plans is also emphasized to
ensure organizational preparedness. Collectively, these enhancements aim to transform
audits from reactive compliance exercises into proactive, dynamic instruments integral to

robust cybersecurity defenses.

Cross-Functional Collaboration

The findings stress that collaboration between audit, IT security, compliance, and legal
teams is vital for comprehensive cybersecurity risk management. Siloed operations
hinder effective threat detection and mitigation, while coordinated efforts facilitate

thorough risk assessments, efficient incident responses, and consistent communication
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with stakeholders and regulators. Cultivating a collaborative culture and integrated

workflows within life insurance firms is essential to boost overall cyber resilience.

Ethical Governance Recommendations

To build trust and transparency, the thesis proposes integrating privacy-by-design
principles into audit and security protocols, offering specialized training for auditors on
ethical and data privacy considerations, and implementing safeguards such as audit
transparency, whistleblower protections, and independent oversight. These measures help
ensure that cybersecurity auditing protects sensitive information, upholds organizational

integrity, and strengthens public confidence.

Regulatory Implications
This research supports advancing sector-specific cybersecurity guidelines by Indian
regulators like IRDAI, effectively incorporating mandates from the Data Protection Act
(DPDP 2023) alongside international standards. By aligning empirical insights with
regulatory frameworks, the thesis enhances clarity and practical feasibility of audit
requirements, reinforces enforcement mechanisms, and improves life insurers’
preparedness to navigate evolving compliance landscapes. Such regulatory reinforcement

is expected to drive more consistent and robust cybersecurity governance across the sector.

In summary, this thesis addresses a critical research gap by focusing on cybersecurity
audits within the Indian life insurance sector. It introduces innovative theoretical
extensions, practical maturity models, and actionable recommendations aimed at elevating
cybersecurity capabilities, fostering ethical governance, and ensuring regulatory
alignment. The comprehensive interpretation of interview findings and supporting data
reveals key themes: persistent threat modeling gaps, moderate framework effectiveness
with insider threats as a major challenge, scalability and adaptability limitations due to
emerging technologies and skills shortages, significant impacts of cybersecurity failures

on reputation and finances, and the need for strategic use of KPIs beyond mere metric

97



tracking. These insights form the foundation for recommendations designed to improve

cybersecurity audit practices and resilience within Indian life insurers.

Summary Table

Supported by

Hypothesis Notes
Survey?
Frameworks are "moderately
H1 — Threat modeling gaps < Yes effective"; insider threats hard to
assess

H2 — Scalability/adaptability Cloud/AI risks, skills shortage, and

o Yes ]
limits infrastructure access challenges
H3 — Impact on Privacy & compliance failures have
) 7 Yes ] )
reputation/finances direct business consequences
H4 — Use of KPIs to measure v KPIs like MTTD and audit metrics are
Yes

effectiveness

well integrated

Negative Cases and Outlier Insights

Significance of Outliers, while most participant responses aligned well with the study’s
hypotheses and identified thematic patterns, a few outlier cases emerged that merit closer
examination, as they challenge common assumptions and add important nuance to the
findings. For example, one participant noted, “We don’t use ISO or NIST, but we’ve never
had a serious breach. We rely on our internal checks, and it’s worked” (P26 — SME,
Operations). This reflects a confidence in informal or in-house methods rather than formal
international frameworks, suggesting that some firms may prioritize practical outcomes
over standardized compliance. Another respondent expressed skepticism about the
significance of ethical concerns in auditing, stating, “I don’t think data ethics is a major
challenge most of our audits don’t even get that granular” (P30 — Mid-level Auditor). This

contradicts the broader emphasis on ethical risks and privacy, indicating potential gaps in
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auditor awareness or a perception that ethics is less relevant at non-leadership levels.
Additionally, a compliance officer remarked, “An annual audit is sufficient. You can’t be
reviewing things every month it’s too disruptive” (P19), reflecting a traditional risk
management approach focused on cost and stability rather than frequent or real-time
assessments favored by most participants. Finally, an infrastructure manager dismissed
simulated attacks as unnecessary, stating, “Simulations are overkill for us, we would rather
focus on actual event logs and patch cycles” (P12). This view contrasts with Protection
Motivation Theory’s emphasis on proactive preparedness and suggests variability in how
organizations perceive the value of audit techniques such as red teaming or breach
simulations. Together, these outliers highlight important diversity in organizational
attitudes toward cybersecurity auditing practices.

These divergent perspectives reveal important inconsistencies between formal policy
expectations and actual operational practices within organizations. They suggest
significant variation in cybersecurity maturity levels across different firms, highlighting
that perceptions of audit value are not uniform and often depend on factors such as
organizational role, sector, or past experiences with breaches. In qualitative research, such
negative or outlier cases do not invalidate the core themes but instead enhance the overall
credibility of the study by pointing to areas where further investigation or segmentation
may be necessary.

Hypothesis Testing Summary

This study examined four primary hypotheses regarding cybersecurity auditing in the
Indian insurance sector. Below is a summary of whether each hypothesis was confirmed,
partially confirmed, or disproven based on the combined qualitative and quantitative
evidence.

Hypothesis 1: Current strategies and protocols for assessing cybersecurity risks are not
fully effective due to a lack of comprehensive threat modeling.

Status: Confirmed

Evidence: The majority of participants reported that frameworks like NIST and ISO

27001 focus cripplingly on compliance rather than predictive or adaptive threat modeling.
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Common complaints included insufficient controls to detect insider threats and advanced
persistent threats (APTs).

Themes: Inadequacy of Frameworks, Static Processes, Checklist Dependency

Mlustrative Quote: “We follow NIST, but it’s more about ticking boxes than modeling
emerging threats.” (P7 — CISO) The participant’s statement highlights a common
criticism of widely adopted cybersecurity frameworks like the NIST Cybersecurity
Framework. While these frameworks provide structured guidelines and best practices for
organizations to implement, in many cases their application becomes a compliance
exercise rather than a strategic defense mechanism. The focus tends to be on completing
required documentation, meeting checklist items, and satisfying audit requirements,
rather than actively using the framework to anticipate, model, and mitigate novel or
rapidly evolving cyber threats.

This approach often results in organizations having a baseline level of security controls
that fulfill regulatory or contractual obligations, but may leave them vulnerable to
sophisticated attacks such as advanced persistent threats (APTs), zero-day exploits, or
threats emerging from new technologies like artificial intelligence and cloud computing.
The participant’s comment implies a disconnect between adhering to standards and
developing dynamic, forward-looking threat models that can inform more effective risk
management strategies.

In essence, this quote reflects a broader issue where frameworks are implemented in a static
and reactive manner prioritizing documented compliance over adaptive security posture. It
underscores the need for organizations to evolve beyond checklist compliance towards
continuous threat intelligence integration, proactive risk assessment, and flexible audit
processes that can keep pace with the changing cyber threat landscape.

Hypothesis 2: Existing cybersecurity risk mitigation strategies and protocols have
limitations in scalability and adaptability to emerging threats.

Status: Confirmed

Evidence: Respondents highlighted challenges in scaling cybersecurity controls across

complex environments involving multi-cloud architectures, remote workforces, and Al
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integration. The absence of modular, real-time audit processes was identified as a critical
bottleneck.

Themes: Scalability Gaps, Audit Frequency Issues, Technology-Framework
Misalignment

[Mlustrative Quote: “Audits haven’t evolved to handle what Al and SaaS are introducing
every month.” (P11 — CTO) This statement underscores a critical gap in current
cybersecurity auditing practices, especially in fast-moving technological environments.
As organizations increasingly adopt cloud-based Software-as-a-Service (SaaS) solutions
and integrate artificial intelligence (Al) tools into their operations, the cyber risk
landscape is rapidly changing. These technologies bring new vulnerabilities, complex
attack surfaces, and dynamic threat vectors that traditional audit methodologies are often
ill equipped to assess effectively.

The participant’s comment reflects frustration that existing audit frameworks and
schedules typically designed for more static IT infrastructures fail to keep pace with the
frequent updates, novel risks, and evolving compliance requirements associated with Al
and SaaS deployments. Unlike legacy systems with slower change cycles, Al and SaaS
environments are continuously updated, often with automated processes and machine
learning components that can introduce unpredictable security gaps.

This disconnect means audits can become outdated quickly, missing emerging
vulnerabilities or failing to provide timely assurance to stakeholders. It highlights the
pressing need for audits to become more agile, incorporating continuous monitoring, real-
time data analysis, and specialized expertise to evaluate Al-driven risks and multi-cloud
architectures effectively. In short, this quote emphasizes that without modernization, audit
processes risk falling behind technological advances, thereby undermining an
organization’s skill to identify and response to new threats in a timely manner.
Hypothesis 3: Failure to properly manage cybersecurity risks significantly affects an
organization’s reputation and financial performance, leading to loss of customer trust and
regulatory penalties.

Status: Confirmed
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Evidence: Participants recounted incidents where cybersecurity lapses caused customer
churn, regulatory investigations, and reputational damage. Several firms linked such
failures directly to declines in renewal rates and increases in customer complaints.
Themes: Reputation Fallout, Financial Impact, Compliance Sensitivity

[lustrative Quote: “After the breach, our sales pipeline froze for nearly a quarter.” (P18 —
Business Unit Head) The statement, illustrates the tangible business impact that
cybersecurity incidents can have beyond immediate technical damage. When a breach
occurs, it often undermines customer confidence and trust, especially in sectors like life
insurance where sensitive personal data is involved. This loss of trust can quickly
translate into decreased sales opportunities, stalled deals, and hesitation from prospective
clients or partners.

The participant’s experience reflects how a cybersecurity failure can create a ripple effect,
disrupting normal business operations and growth trajectories. Even after technical
remediation, the reputational damage can linger, making it difficult for the organization to
recover momentum and reassure the market. This highlights the financial repercussions of
insufficient cybersecurity risk management, showing that breaches not only trigger
regulatory penalties or remediation costs but also can also directly stall revenue generation
and affect long-term competitiveness.

Overall, this quote highlights the critical position of strong cybersecurity practices as an
integral factor of business continuity and commercial success, reinforcing that effective
risk mitigation is essential not just for security, but for sustaining trust and driving growth.
Hypothesis 4: Organizations can effectively measure cybersecurity risk management
through KPIs such as risk detection rates, response times, and incident costs.

Status: Partially Confirmed

Evidence: While key performance indicators like Mean Time to Detect (MTTD), incident
volume, and costs are widely tracked, many organizations fail to integrate this data into
audit updates or real-time decision-making. Some admitted collecting KPIs without
systematic analysis or follow-up action.

Themes: KPI Disconnection, Dashboard Fatigue, Audit-Decision Misalignment
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[Mustrative Quote: “We track MTTD, but it rarely feeds back into our audit strategy.”
(P10 — Internal Audit Lead) The statement highlights a significant gap between
cybersecurity performance measurement and strategic decision-making within the
organization. Mean Time to Detect (MTTD) is a crucial key performance indicator that
measures how quickly a security team identifies threats or breaches. While tracking
MTTD suggests the organization recognizes the importance of monitoring its security
posture, the failure to integrate these insights into audit planning indicates a disconnect
between operational data and governance processes.

This gap means that although incident detection metrics are collected, they are not
effectively leveraged to refine audit priorities, update risk assessments, or improve control
measures proactively. As a result, audits may continue following static checklists or
outdated protocols, missing opportunities to address evolving threats or systemic
weaknesses revealed by real incident data.

The participant’s comment reflects a broader challenge in cybersecurity management:
converting data and metrics into actionable insights that influence organizational learning
and continuous improvement. Without closing this feedback loop, audit strategies risk
becoming reactive and ineffective, limiting their ability to enhance resilience or prevent
future incidents.

In summary, this quote underscores the need for stronger integration between cybersecurity
analytics and audit functions, enabling data-driven decision-making that supports adaptive
risk management and more effective protection against emerging cyber threats.

In summary, the findings validate most hypotheses concerning the limitations and impacts
of current cybersecurity auditing practices, while also revealing gaps in the operational use
of performance metrics that could enhance audit effectiveness.

4.3 Conclusion

At the beginning of the chapter, a detailed background on cybersecurity auditing in the
digital age was presented, along with an overview of the research participants whose
insights were integral to the study. The rationale for the study was clearly established,

emphasizing the growing complexity and importance of robust cybersecurity auditing
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frameworks. The survey results demonstrate a strong alignment with the proposed
hypothesis. While widely adopted frameworks such as the NIST Cybersecurity Framework
and ISO/IEC 27001 are commonly referenced by respondents, their effectiveness was often
described as moderate. This indicates notable gaps in comprehensive threat modeling
particularly in addressing dynamic, emerging risks and insider threats underscoring the
need for more adaptive and behavior-aware audit mechanisms.

There is strong alignment with this hypothesis. Respondents acknowledge emerging
technologies outpace existing auditing strategies, which may not scale well across
complex, dynamic IT environments like cloud ecosystems.

The survey supports this hypothesis through widespread concern about privacy,
compliance, and industry-specific risk. Ethical and legal implications are directly tied to
performance and reputation outcomes. There is strong support for this hypothesis.
Organizations clearly use KPIs like MTTD, frequency of reviews, and incident response
drills to measure cybersecurity effectiveness.

The final chapter of this dissertation presents a comprehensive summary and interpretation
of the major findings in relation to the research questions. It discusses the practical
implications of the results for cybersecurity auditing practices within the Indian life
insurance sector, particularly in the context of evolving regulatory, technological, and
organizational dynamics. The chapter concludes by outlining key contributions of the
study, including the development of the Cybersecurity Audit Maturity Model (CAMM),
and offers recommendations for future research. These include deeper investigation into
adaptive audit frameworks, integration of behavioral threat indicators, and longitudinal

studies to track audit maturity progression over time.
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CHAPTER V

DISCUSSION

5.1 Discussion of Results

Research Question 1: The study reveals that while globally recognized frameworks such
as the NIST Cybersecurity Framework (CSF) and ISO 27001 are widely implemented
across Indian life insurance companies, they are perceived as only moderately effective.
Participants frequently described their usage as compliance-driven rather than risk-driven.
For example, an internal audit lead (P7) stated, “We tick boxes, but real threats bypass
standard audits,” highlighting a critical disconnect between formal, checklist-driven
cybersecurity auditing and the rapidly evolving nature of real-world cyber threats. This
suggests that although organizations may diligently comply with established frameworks
and complete required audit steps, these activities often focus more on meeting compliance
criteria than addressing the complexities and nuances of modern cyber risks. Such an
approach can create a false sense of security, as standardized audits may fail to detect
sophisticated attacks, emerging vulnerabilities, or adaptive threat behaviors. Ultimately,
this gap underscores the need for more dynamic, risk-based audit methodologies that move
beyond mere box-checking to actively identify and mitigate contemporary cybersecurity
challenges. These findings align with Johnston et al. (2015) and Boss et al. (2015), who
emphasized that cybersecurity frameworks often concentrate on regulatory compliance and
structured controls, neglecting the need for real-time, adaptive threat modeling. Similarly,
Weber and Studer (2016) criticized ISO 27001 implementations as becoming “checkbox
exercises,” where firms prioritize documentation over actual risk mitigation (Weber &
Studer, 2016).

Moreover, threats like insider risks, zero day vulnerabilities, and Al-enabled attack vectors
require cognitive threat appraisal a concept underscored by Ifinedo (2012) which is rarely
embedded in rigid framework structures. The absence of threat intelligence integration and
contextual awareness limits the frameworks’ ability to proactively detect and mitigate

novel attacks.
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Example: In one case, an insurance company conducted quarterly ISO 27001 reviews but
failed to detect a spear-phishing campaign due to lack of behavioral analytics or simulation
testing underscoring the framework’s limitation in real-time adaptability.

Research Question 2: Scalability and Adaptability of Cybersecurity Strategies

The second research question investigates whether existing cybersecurity strategies are
scalable and adaptable, particularly in cloud-native and Al-enhanced environments.
Findings indicate that most audit and risk strategies are not evolving fast enough to keep
pace with technological innovation. As one CISO (P11) noted, “Audits haven’t evolved to
handle what Al and SaaS are introducing every month.” The statement reflects a significant
challenge faced by organizations in keeping their cybersecurity audit processes up to date
with rapidly advancing technologies. Artificial Intelligence (Al) and Software as a Service
(SaaS) platforms are continually introducing new functionalities, architectures, and
potential vulnerabilities at a pace much faster than traditional audit cycles can
accommodate. This rapid innovation means that existing audit frameworks, tools, and
checklists often lag behind, lacking the flexibility and technical depth needed to thoroughly
assess the security risks associated with Al-driven systems and cloud-based SaaS
environments. As a result, audits may miss critical exposures, leaving organizations
vulnerable to emerging threats that exploit these new technological dimensions. This
highlights the urgent need for audits to become more agile, incorporate advanced threat
intelligence, and adopt real-time evaluation techniques tailored and evolving digital
landscape. This comment captures a recurring theme: technological environments change
rapidly, but risk frameworks, tools, and personnel struggle to adapt in real-time.

This corroborates Crossler et al. (2013), who argued that organizational security behavior
often lags behind changes in the technological landscape due to bureaucratic inertia and
training gaps. Additionally, Milne, Sheeran, and Orbell (2000) pointed out that risk
mitigation efforts tend to follow a linear path, whereas technological risks often evolve
exponentially.

Another major finding is the underutilization of COBIT 2019, a framework known for its

strong governance capabilities. While COBIT could address strategic scalability, its
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complex structure and limited awareness within Indian insurers hamper adoption. This
validates Dhar & Bose (2020), who found that COBIT is perceived as difficult to
operationalize in non-IT-centric sectors due to its steep learning curve.

Example: A company migrating to a multi-cloud architecture lacked integrated audit tools
for AWS and Azure simultaneously, revealing the non-scalability of their current ISO
27001-based approach.

Research Question 3: The study finds direct reputational and financial consequences
resulting from cybersecurity incidents. A breach not only results in regulatory fines and
operational costs but also causes brand erosion and customer attrition. As one participant
(P18) shared, “After the breach, our sales pipeline froze for nearly a quarter,” underscoring
the tangible and immediate business consequences that cybersecurity incidents can have
on an organization’s revenue generation and growth prospects. A data breach damages the
company’s reputation and erodes customer trust, often leading to a slowdown or halt in
new sales opportunities. Prospective clients may hesitate to engage or renew contracts due
to concerns about the company’s ability to protect sensitive information. This freeze in the
sales pipeline can last for months, causing significant financial strain and impacting long-
term business stability. This example vividly illustrates how cybersecurity failures extend
beyond technical and compliance issues to directly affect market performance and the
organization’s bottom line. It highlights the critical importance of robust cybersecurity risk
management not just as an I'T concern but as a core business imperative (Ponemon Institute,
2022; Romanosky, 2016).

This reflects findings of D’Arcy & Hovav (2009), who showed that audit failures and
security breaches trigger public backlash, litigation, and reputational loss. In regulated
industries like life insurance, this impact is magnified due to sensitive personal data
exposure and the long-term trust-based relationship with customers.

Additionally, Sharma & Gairola (2021) noted that inconsistent audit quality in Indian
insurers leads to regulatory non-compliance, which compounds reputational risk. This
study confirms their view, with participants highlighting both internal audit inefficiencies

and external oversight gaps.
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Example: One firm faced an IRDAI investigation post-breach, which resulted in a financial
penalty and also caused a 12% drop in policy renewals over two quarters.

Research Question 4: Use of KPIs in Cybersecurity Evaluation

This research question examined how organizations measure the effectiveness of
cybersecurity controls and risk mitigation protocols. While most firms track key
performance indicators (KPIs) like Mean Time to Detect (MTTD), Mean Time to Respond
(MTTR), and cost per incident, these metrics are often not integrated into strategic or
tactical planning.

The quote from an internal audit lead (P10) “We track MTTD, but it rarely feeds back into
our audit strategy” The comment highlights a disconnect between the collection of key
cybersecurity performance metrics and their practical use in improving audit processes.
While Mean Time to Detect (MTTD) is important sign of how quickly an organization
identifies security incidents, simply measuring it without integrating the insights into audit
planning limits its value. This suggests that although data is gathered and monitored often
through dashboards or reports it does not effectively influence decisions about audit focus
areas, risk assessments, or control enhancements. Consequently, opportunities to refine
cybersecurity audits based on real incident detection performance are missed. This gap
points to a need for better alignment between operational metrics and strategic audit
functions to ensure continuous improvement and more proactive risk management.

This finding partially contradicts Mathison (1988), who argued that triangulation of metrics
typically leads to actionable convergence. Instead, this study supports O’Donoghue &
Punch (2003), who cautioned that quantitative indicators alone are insufficient without
contextual interpretation and organizational responsiveness.

Example: A company tracked MTTR of 6 hours over six months but did not update its
response playbooks or incident escalation protocols, indicating a lack of strategic
alignment between measurement and operational action.

Summary of Key Implications Across Research Questions

Organizational
RQ Key Insight Supporting Literature

Implication
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Frameworks like ISO
Shift from compliance
27001 are moderately Johnston et al. (2015);
RQ1 . ' audits to threat-driven
effective due to static Ifinedo (2012)
. assessments
threat modeling
o Need for flexible,
Lack of adaptability in Crossler et al. (2013); '
RQ2 modular audit tools and
Al/SaaS contexts Dhar & Bose (2020) o
training
Breaches cause direct D’Arcy & Hovav Prioritize incident
RQ3 | reputational and financial | (2009); Sharma & preparedness and breach
damage Gairola (2021) simulations
KPI tracking is Integrate KPI dashboards
‘ O’Donoghue & Punch |
RQ4 | disconnected from (2003) into board-level
strategic improvements cybersecurity strategy

Practical Implications for Indian Life Insurance Firms

The policy recommendations arising from this research emphasize the need for more
frequent and adaptive cybersecurity governance within life insurance firms. Specifically,
it is advised that organizations mandate biannual reviews of their cybersecurity policies
rather than limiting them to annual cycles. These reviews should incorporate dynamic and
adaptive frameworks like MITRE alongside established standards such as NIST to better
address the evolving threat landscape. Additionally, formal protocols must be established
to ensure third-party audit compliance, particularly for cloud vendors and outsourced IT
services, as these external partners represent significant risk vectors. Addressing the critical
skills gap among cybersecurity auditors is another priority, with a call for IRDAI-mandated
certifications to professionalize the role. Furthermore, fostering cross-training between IT
security, compliance, and audit teams can build a more unified understanding of
organizational risks and improve coordination. On the technology front, the adoption of
Al-driven continuous monitoring tools integrated with SIEM platforms is recommended to

enable real-time threat detection and response. Complementing this, dynamic audit
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dashboards should be implemented to directly link key performance indicators (KPIs) with
audit outcomes, creating effective feedback loops that drive ongoing improvements.
Interestingly, the study uncovered some surprising findings and contradictions that add
nuance to the overall picture. For example, a few firms expressed strong confidence in their
cybersecurity posture despite not formally adopting widely recognized frameworks like
ISO or NIST, instead relying on internal models. This challenges the assumption that
formal frameworks are universally essential. Similarly, despite extensive literature
highlighting the importance of ethical considerations in auditing, some participants
downplayed data ethics concerns, revealing possible gaps in audit culture maturity. While
most respondents advocated for more frequent audits, a minority still viewed annual-only
audits as sufficient, citing operational disruptions caused by frequent reviews. Finally,
proactive incident preparedness measures such as red and purple team simulations were
often underused or considered excessive by some, indicating a lack of awareness about
their value in strengthening organizational resilience. These divergent perspectives
highlight need for custom-made methods that reflect organizational context while
promoting best practices in cybersecurity auditing.

The analysis outcomes presented in the previous chapter provide an overall perspective
that current strategies and protocols for assessing cybersecurity risks are not fully effective
due to a lack of comprehensive threat modeling. Existing cybersecurity risk mitigation
strategies and protocols exhibit limitations in scalability and adaptability to emerging
threats. Failure to properly manage cybersecurity risks can significantly impact an
organization’s reputation and financial performance, resulting in loss of customer trust and
potential regulatory penalties (NSA, 2018). Organizations typically measure the
effectiveness of their cybersecurity risk management strategies through key performance
indicators such as the number of detected threats, response times, and incident costs
(JPMorgan Chase, 2022).

This chapter also provides a generational comparison between outcomes from interviews
and questionnaires, followed by an in-depth discussion of the results, study limitations, and

suggestions for future research. The digital age has substantially increased IT system usage
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across sectors, enhancing efficiency but simultaneously introducing new cybersecurity
risks (NSA, 2018).

Despite various strategies and protocols for cybersecurity risk assessment and mitigation,
there remains a lack of comprehensive evaluation of their effectiveness. This gap poses a
significant challenge for organizations striving to protect their information systems from
cyber threats (NSA, 2018). Therefore, this thesis seeks to evaluate the effectiveness of
current strategies and protocols for cybersecurity risk assessment and mitigation. The aim
is to identify gaps in current practices and propose improvements that can enhance
organizational capabilities in managing cybersecurity risks in the digital era (JPMorgan
Chase, 2022). This study contributes to the body of knowledge on cybersecurity risk
management and offers practical recommendations for strengthening cybersecurity
defenses.

This research aims to address the following key challenges:

How effective are the current strategies and protocols for assessing cybersecurity risks?
What are the limitations of existing cybersecurity risk mitigation strategies and protocols?
What are the impacts of not properly managing cybersecurity risks on an organization’s
reputation and financial performance?

How can organizations measure the effectiveness of their cybersecurity risk management
strategies and protocols?

The following sections summarize the discussion based on the major findings from the
previous chapter and compare them with existing literature. This section connects the
empirical findings to the theoretical and empirical scholarship discussed in Chapter 2,
aiming to evaluate how this research confirms, extends, or challenges established
knowledge in cybersecurity auditing, risk mitigation, and organizational behavior.
Framework Effectiveness and Threat Modeling - The finding that widely adopted
cybersecurity frameworks such as ISO 27001 and NIST are perceived as insufficiently
proactive reinforces earlier studies by Johnston et al. (2015) and Boss et al. (2015), who
noted that compliance-driven approaches often lack the flexibility needed to address

rapidly evolving cyber threats. This observation aligns with Ifinedo (2012), who
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emphasized that many organizations focus heavily on implementing technical controls
while neglecting the crucial element of cognitive threat appraisal. Building on this
foundation, the present research extends the application of Protection Motivation Theory
(PMT), originally articulated by Maddux and Rogers (1983), by applying it at the
organizational level. The study reveals that while organizations recognize the severity and
vulnerability of cybersecurity risks, their confidence in their ability to effectively cope with
these threats is limited particularly in complex, fast-changing environments involving
cloud computing and artificial intelligence. This nuanced understanding highlights the
critical gap between threat awareness and perceived coping efficacy, which can impede
timely and adaptive cybersecurity responses.

Scalability and Audit Responsiveness - The perceived lack of scalability in current
cybersecurity strategies aligns with Crossler et al. (2013), who argued that security
behaviors tend to adapt slowly in response to increasing organizational complexity.
Participants in this study described audit procedures as static and infrequently conducted,
reinforcing existing critiques that risk mitigation efforts often lag behind rapid
technological advancements (Milne, Sheeran, & Orbell, 2000). This observation further
supports Creswell’s (2014) assertion that gaining a deep understanding of organizational
behavior necessitates capturing the specific contextual motivations that drive actions
within a given setting. Consequently, these insights validate the effectiveness of employing
a qualitative case study approach to explore such nuanced dynamics in cybersecurity risk
management.

Reputational Risk and Compliance Gaps - The finding that cybersecurity failures have
a profound negative impact on brand reputation, regulatory compliance, and consumer trust
reinforces the work of D’Arcy and Hovav (2009), who established a clear connection
between inadequate audit mechanisms and subsequent public backlash and legal
ramifications. Additionally, this study resonates with the perspectives of Stake (2000) and
Patton (2002), who highlight the critical importance of ethical rigor and transparent
governance in qualitative research particularly within industries that handle sensitive

personal and financial information. Together, these insights underscore the necessity for
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robust, ethical cybersecurity auditing practices to maintain stakeholder confidence and
organizational integrity.

KPI Use and Disconnection from Audit Strategy - While KPIs like MTTD and incident
cost are tracked, the disconnect between data collection and actionable audit revisions
challenges the assumption in O’Donoghue & Punch (2003) that quantitative metrics alone
can ensure effective control. This finding partially contradicts Mathison (1988), who
argued that multi-method triangulation leads to convergence; in this case, triangulated data
revealed organizational inertia despite available metrics.

This study both reinforces and extends the existing literature on cybersecurity behavior and
auditing by validating the applicability of Protection Motivation Theory (PMT) to
organizational risk behavior, demonstrating how perceptions of threat and coping influence
corporate cybersecurity actions. It also builds on established qualitative research
frameworks, such as those by Creswell (2014) and Guba & Lincoln (1985), by applying
their principles of trustworthiness and rigor specifically to the context of cybersecurity
audit research. Furthermore, the study highlights ongoing gaps between theoretical models
and practical implementation, particularly in areas such as ethical audit practices, oversight
of third-party vendors, and the adoption of adaptive, scalable risk management
frameworks.

5.1.1 Validation and Challenges to Protection Motivation Theory (PMT) Constructs

Protection Motivation Theory (PMT) offers a valuable lens to understand organizational
cybersecurity behavior by focusing on how threat appraisal and coping mechanisms
motivate protective actions (Maddux & Rogers, 1983). This study’s findings both validate
and extend PMT constructs in the context of Indian life insurance firms’ cybersecurity risk
management.

Threat Appraisal: Participants demonstrated a high awareness of cybersecurity threats’
severity and vulnerability. For example, respondents acknowledged evolving threats and
the inadequacy of current static audit frameworks to mitigate risks effectively (“real threats
bypass standard audits” — P7). The statement underscores a critical gap between traditional

auditing processes and the speedily developing cybersecurity risks. It reflects concern that
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while audits often focus on checklist compliance, they may fail to detect sophisticated or
emerging threats that do not fit predefined criteria. This highlights the need for more
dynamic, adaptive audit methodologies capable of anticipating and addressing novel attack
vectors beyond routine assessments. This confirms the PMT premise that recognizing threat
severity and susceptibility motivates risk management attention.

Response Efficacy: However, confidence in the effectiveness of current cybersecurity
frameworks and audit practices was moderate to low. Many firms viewed compliance-
driven frameworks like ISO 27001 and NIST as necessary but insufficient for adaptive
defense. This gap reflects a limited belief in coping efficacy, a key PMT component, where
organizations doubt that their current protective measures fully mitigate cyber risks.
Self-Efficacy: The findings reveal variable self-efficacy across organizations. While some
firms expressed confidence in their in-house models (“We don’t use ISO or NIST, but
we’ve never had a serious breach”), the comment reflects a perspective that formal
cybersecurity frameworks are not always deemed essential for effective protection. This
suggests some organizations rely on internal controls or practical, experience-based
approaches rather than standardized models. While this can indicate confidence in their
tailored methods, it also raises questions about the scalability and consistency of such
practices, especially as cyber threats grow more complex and refined. Others highlighted
skill gaps among auditors and lack of real-time simulations, indicating uneven perceived
capability to implement effective cybersecurity controls.

Response Costs: Audit participants frequently cited operational burdens and resource
constraints as barriers to more frequent or advanced auditing practices (“annual audits are
sufficient due to operational burden”). This aligns with PMT’s response cost construct,
where perceived effort or resource expenditure may hinder adoption of enhanced risk
mitigation strategies.

Behavioral Intentions and Adaptive Actions: Despite acknowledgment of threats, many
firms have not translated awareness into frequent audits, dynamic threat modeling, or

ethical rigor in auditing practices. This inertia suggests a disconnect between threat
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appraisal and protective motivation, emphasizing the need for interventions that enhance
perceived response efficacy and reduce response costs.

Contribution to PMT Literature: This study expands PMT application by highlighting
organizational-level psychological and operational factors influencing cybersecurity risk
management. It underscores that beyond threat recognition, fostering confidence in
adaptive frameworks and auditing capacity is critical to translating motivation into
effective action.

Summary: Validates PMT’s threat appraisal importance in motivating risk awareness.
Challenges assumptions of high response effectiveness within organizations.

Identifies response cost as a significant inhibitor to adopting proactive cybersecurity
measures.

Suggests targeted improvements in training, policy, and tools to enhance coping appraisal

and adaptive behavior.

5.2 Discussion of Research Question
Q1: How effective are current cybersecurity risk assessment and mitigation strategies in Indian

life insurance companies?

Survey Insights - A vast majority of participants (98.1%) reported using the NIST
Cybersecurity Framework (CSF) for policy evaluation, reflecting its widespread adoption
across organizations. However, this high reliance also suggests a potentially narrow
application of cybersecurity frameworks. Despite the broad use of such frameworks, 93.5%
of respondents rated them as only moderately effective, indicating concerns about their
ability to fully address the complexities of evolving cyber threats. A significant challenge
identified by 67.1% of participants was the lack of skilled auditors, which hampers the
quality and effectiveness of cybersecurity audits. Furthermore, 96.2% of respondents
agreed that current audit practices only moderately address the fast-changing threat
landscape, underscoring the urgent need for more adaptive and dynamic approaches to

cybersecurity auditing.
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Literature Link (Chapter II)- Literature on NIST CSF and ISO 27001 (e.g., Sharma &
Gairola, 2021) emphasizes framework robustness but highlights implementation gaps.
Studies on auditor competency and regulatory complexity (e.g., DPDP Act) support the

need for sector-specific adaptation.
RQ2: Are these strategies scalable and adaptable to emerging threats?

Survey Insights- A strong majority of respondents (88.5%) recognize the importance of
continuous auditing for enabling real-time risk detection, highlighting a shift toward more
proactive cybersecurity practices. Additionally, 86.1% anticipate that increasing cloud
adoption will significantly influence the nature and scope of future audits. Supply chain
risks were also a prominent concern, with 74.3% of participants noting that these areas are
often under-audited, exposing organizations to potential vulnerabilities. Insider threats
emerged as a particularly challenging area to evaluate, with 86.7% of respondents
identifying them as the hardest risks to assess, underscoring the complexity of managing

internal security risks within organizations.

Literature Link (Chapter II) - Literature on cloud security and supply chain vulnerabilities
(e.g., ISO 27017, NIST SP 800-161) supports the need for dynamic, scalable frameworks.
Insider threat detection aligns with behavioral analytics and UBA tools discussed in recent

studies.
RQ3: What are the reputational and financial consequences of cybersecurity failures?

Survey Insights- A significant portion of participants 78.6% identified privacy breaches
and the misuse of sensitive data as their top ethical concerns in cybersecurity auditing. An
overwhelming 95.5% agreed that privacy breaches pose major risks when auditing personal
data, emphasizing the critical nature of protecting sensitive information. Furthermore, there
was unanimous consensus (100%) that auditors have an essential responsibility to report
any significant violations of data protection, highlighting the importance of ethical

accountability in the auditing process.
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Literature Link (Chapter II) - GDPR, DPDP Act, and HIPAA literature emphasize
reputational damage and regulatory penalties from breaches. Ethical auditing frameworks

(e.g., privacy-by-design) are increasingly recommended.
RQ4: How do organizations measure the effectiveness of cybersecurity management?

Survey Insights- A strong majority of participants (94.9%) support conducting quarterly
tests of incident response plans to ensure preparedness. Nearly all respondents (98.4%)
emphasized that Mean Time to Detect (MTTD) is a critical metric for measuring
cybersecurity effectiveness. Additionally, 88.8% reported using vulnerability scanners,
penetration testing, and SIEM tools as key components of their audit processes. Simulated
attacks are also widely incorporated, with 82.6% including them in their cybersecurity

audits to evaluate defense readiness.

Literature Link (Chapter II) - Studies on KPIs and continuous monitoring (e.g., SIEM,
SOAR platforms) validate these practices. MTTD and simulation-based testing are aligned

with modern audit maturity models.
Contribution to Theory

These critical components must be comprehensively addressed to advance the field of
cybersecurity audit practices. This study creates several notable contributions to the
theoretical understanding cybersecurity audit maturity. It extends Protection Motivation
Theory (PMT) into the specialized context of cybersecurity auditing, with a particular
focus on regulated industries such as life insurance. By incorporating behavioral and
motivational factors into audit frameworks, the research introduces a novel perspective
for evaluating auditor decision-making processes and broader organizational risk
posture. The study draws attention to the inherent limitations of widely adopted
frameworks such as NIST Cybersecurity Framework (CSF) and ISO 27001 when these
are applied in a generic manner across diverse sectors. The findings underscore the
necessity for sector-specific adaptations, thereby reinforcing existing academic calls for

more contextualized cybersecurity governance models that are custom-made to the
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unique operational tasks of different industries. Finally, this research advances existing
audit maturity models by grounding them in empirical data collected from Indian life
insurers. Drawing on survey results and qualitative insights, the study validates
theoretical constructs related to continuous auditing, the integration of threat
intelligence, and the indispensable role of ethical oversight. In doing so, it significantly
enriches scholarly discourse on audit effectiveness in the face of quickly growing and

increasingly refined cyber threats.

Contribution to Practice

Practical implications of this research hold substantial significance for cybersecurity
professionals, auditors, and regulatory authorities alike. Firstly, it provides actionable
guidance for tailoring globally recognized cybersecurity frameworks such as NIST CSF
and ISO 27001 to have better reflect the unique operational characteristics of Indian life
insurance companies. This includes addressing persistent gaps in policy enforcement,
enhancing the technical and regulatory expertise of auditors, and ensuring more rigorous
alignment with local regulatory requirements and standards. Secondly, the study advocates
for concrete improvements to audit methodologies, including the institutionalization of
quarterly incident response plan testing to ensure preparedness, the adoption of Al-
powered tools to enable more proactive and precise risk detection, and the integration of
red and purple team exercises that simulate real-world cyberattack scenarios. These
strategic enhancements offer a clear roadmap for elevating audit rigor, boosting the agility
of cybersecurity assessments, and enabling faster, more effective organizational responses
to evolving threats. Lastly, the research underscores the imperative of embedding strong
ethical governance within cybersecurity auditing processes. This involves prioritizing
privacy protections, implementing robust data anonymization techniques, and maintaining
strict adherence to ethical standards. Such measures are particularly vital in the context of
emerging data protection legislation, including India’s Digital Personal Data Protection
(DPDP) Act (2023) establishes a comprehensive legal framework for data privacy and
protection and serve to foster greater stakeholder trust while ensuring robust, transparent

compliance within an increasingly complex regulatory landscape.
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Cross-functional Collaboration: The findings of this research strongly emphasize that
effective cybersecurity governance cannot be achieved in isolation within individual
departments. Instead, it requires a coordinated, cross-functional approach that brings
together auditors, IT security teams, data privacy officers, compliance personnel, and other
relevant stakeholders. Collaboration among these groups fosters a holistic understanding
of cybersecurity risks and enables comprehensive risk management strategies that account

for technical, operational, and regulatory dimensions.

Auditors provide critical oversight by independently assessing controls and ensuring
adherence to policies, but their insights must be informed by real-time security intelligence
and operational challenges faced by IT security teams. IT security professionals, on the
other hand, possess the technical expertise to implement and monitor defenses against
emerging threats, but without active communication with auditors and privacy officers,
their efforts risk becoming siloed or misaligned with broader organizational risk and

compliance objectives.

Data privacy officers bring a vital perspective focused on regulatory compliance, data
protection, and ethical considerations. Their involvement ensures that cybersecurity
measures do not just defend against breaches but also uphold privacy rights and legal
obligations, which is particularly crucial given the sensitive customer data managed by life

insurers and the evolving landscape of data protection laws like India’s DPDP Act.

Regular interaction and collaboration among these groups enable the distribution of critical
information such as threat intellect, audit discoveries, incident reports, and compliance
updates. This integrated workflow facilitates early identification of vulnerabilities,
coordinated incident response, and consistent communication with senior management and
regulators. Moreover, it helps break down organizational silos that often hinder effective

cybersecurity practices, reducing duplication of efforts and accelerating decision-making.

Ultimately, fostering a culture of cross-functional collaboration enhances organizational
resilience by ensuring that cybersecurity governance is technically sound and aligned with

strategic business goals, regulatory requirements, and ethical standards. For Indian life
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insurance firms, where complex legacy systems intersect with new technologies and
stringent regulations, such collaboration is essential for steering the multifaceted

challenges of modern cybersecurity risk management.
Limitations of Study Findings

While the survey findings offer valuable insights into cybersecurity audit practices within
the Indian life insurance sector, several limitations must be acknowledged to contextualize
their applicability and generalizability:

Sector-Specific Focus - The study is centered exclusively on the life insurance domain.
While this enhances relevance for that sector, it limits the extrapolation of findings to other
financial services, such as general insurance, banking, or fintech, which may operate under
different regulatory and technological environments.

Perception-Based Data - The survey relies on self-reported perceptions from professionals,
which may introduce bias. Respondents might overstate compliance or underreport
challenges due to organizational loyalty, fear of reputational risk, or lack of full visibility
into enterprise-wide cybersecurity operations.

Static Snapshot - The data reflects a specific time period post-2020, capturing a snapshot
of cybersecurity maturity during a phase of digital acceleration. However, cybersecurity
threats and regulatory landscapes evolve rapidly, and the findings may not fully capture
emerging risks or future shifts in audit practices.

Limited Depth on Framework Integration - While the survey highlights the use of
Frameworks like the NIST Cybersecurity Framework (NIST CSF) and ISO/IEC 27001 are
widely adopted standards for managing and improving organizational cybersecurity risk
(NIST, 2018; ISO, 2013)., it does not deeply explore how these are integrated into
operational workflows or whether they are adapted to local regulatory nuances such as the
DPDP Act. This limits the ability to assess framework effectiveness beyond surface-level
adoption.

Ethical and Behavioral Dimensions Underexplored - Although ethical concerns and auditor

skill gaps are identified, the study does not fully explore the psychological or
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organizational dynamics that influence auditor behavior, decision-making, or ethical
compliance areas that could benefit from qualitative follow-up research.

Comparison with Prior Studies and Contribution to Literature

This study builds upon and differentiates itself from existing research on cybersecurity
auditing by contextualizing its analysis within the Indian life insurance sector. A setting
underrepresented in global cybersecurity literature. Through the usage of a qualitative-
dominant mixed-methods approach, the study offers both confirmation of established
findings and novel insights that expand current academic discourse.

Areas of Agreement with Existing Literature

Prior Study

Key Finding

Confirmed by This Study

Johnston et

Standard frameworks like

| 2015) NIST and ISO are widely | Confirmed Participants
al. ;

adopted but are compliance- | emphasized outdated checklists
Boss et al .

focused and insufficiently | and reactive protocols.
(2015)

dynamic.

Confirmed Audits are

Organizations lack behavioral |

Crossler et al. infrequent and rarely

readiness for evolving cyber

(2013) incorporate simulations or Al-
threats. )
driven assessments.
Ifinedo Extended This thesis applies
PMT effectively explains
(2012); PMT to organizational-level
_ individual motivations for ) o
Milne et al. ‘ . behavior, identifying structural
security behavior. S . ‘
(2000) limitations in coping appraisals.
D'Arcy and | Poor risk  management | Strongly confirmed Participants
Hovav damages organizational | described post-breach impacts
(2009) reputation. on brand trust and retention.

Areas of Divergence or Extension
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Prior Study Original Position This Study’s Finding
Mathison Partially contradicted Despite
Triangulation  ensures |
(1988); triangulated data, a disconnect
convergence of findings
O'Donoghue & o was observed between KPI
and validity. ' _ .
Punch (2003) tracking and strategic action.
Confirmed and refined Use of
NVivo and  semi-structured
Mixed-methods are | ‘
. . _ interviews  revealed  power
Creswell (2014) | effective in revealing
o dynamics and ethical blind
motivations. .
spots not often captured in

survey-driven research.

Trustworthiness criteria

This study operationalized each of

(credibility, . o
) - these rigorously, contributing a
Guba & Lincoln | transferability,
sector-specific model of audit
(1985) dependability,
trustworthiness in financial
confirmability) are
cybersecurity contexts.
critical.
Sample Coded Transcript (Qualitative Data)
Participant Research
Initial Code Subtheme Theme
Quote Question
“We tick Framework Limitations of | RQI:
. Framework .
boxes, but real | compliance ' Current Effectiveness
Compliance
threats bypass | without adaptive Real Cybersecurity of current
vs. Real-
standard depth Frameworks strategies
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audits.” (P7 — World
CISO) Threats
“Still using the
same checklist . ‘ Limitations of
Static Audit
from three Outdated audit Current
Tools and . RQ1
years ago.” procedures Cybersecurity
) Processes
(P14 — Audit Frameworks
Manager)
“Audits once a o
Misalignment Audit RQ2:
year. Threats ) Infrequent .
between audit N Frequency and | Scalability
come every Auditing
frequency and ‘ Organizational | and
week.” (P3 — Practices .
threat landscape Readiness adaptability
CISO)
“Drills happen Audit Frequency
Lack of Lack of Real-
on paper only.” o ‘ and
operationalized | Time o RQ2
(P15 - ‘ ‘ _ _ Organizational
‘ simulations Simulations ‘
Security Head) Readiness
“Never audited
Inadequate '
our cloud . Reliance Third-Party
) oversight of ‘
provider’s ) Without and Vendor RQ2
third-party ‘ ‘
system.” (P18 Verification Risk Oversight
systems
— IT Manager)
“There’s trust,
but no Informal trust- Blind Spots in | Third-Party and
verification.” based vendor Outsourced Vendor Risk RQ2
(P22 —Risk relationships Functions Oversight
Officer)
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“No one

remembers
) Incident
whattodoina . RQ3: Impact
Lack of practical | Paper-Only Response and '
real breach.” o ‘ on reputation
incident testing | Preparedness | Testing
(P6 — and finances
) Limitations
Compliance
Lead)
“No one
knows who is
actually o Incident
. Role ambiguity | Role
responsible.” . o Response and
during cyber Ambiguity _ RQ3
(P11 - ‘ ‘ ' Testing
_ crises During Crises |
Business Limitations
Continuity
Head)
“Ethics is more
talked about Ethical . Ethical
Professional RQ4: KPI
than performativity _ Considerations
_ _ Integrity and usage and
practiced.” without ' in Cyber '
o Bias ethics
(P16 — application Auditing
Auditor)
“Identity clues
Ethical
still slipped Inadequate data ' ] .
o Data Privacy | Considerations
through.” (P9 — | anonymization ) RQ4
) i Concerns in Cyber
Privacy practices -
Auditing
Officer)

Coded Themes Summary:
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Theme

Subthemes

Summary of Link to RQs

1. Limitations of
Current Cybersecurity

Frameworks

- Framework
Compliance vs. Real-

World Threats

- Static Audit Tools

and Processes

Confirms RQ1: Frameworks are
baseline-focused and outdated,

limiting threat anticipation

2. Audit Frequency and
Organizational

Readiness

- Infrequent Auditing

Practices

- Lack of Real-Time

Simulations

Addresses RQ2: Strategies are not
agile; annual audits are
misaligned with fast-evolving

threats

3. Third-Party and
Vendor Risk Oversight

- Reliance Without

Verification

- Blind Spots in

Outsourced Functions

Supports RQ2: Scalability
challenges worsen with opaque

third-party environments

4. Incident Response

and Testing Limitations

- Paper-Only

Preparedness

- Role Ambiguity

During Crises

Validates RQ3: Gaps in readiness
contribute to reputational and

operational fallout

5. Ethical
Considerations in Cyber

Auditing

- Data Privacy

Concerns

- Professional

Integrity and Bias

Informs RQ4: Ethics and KPI
usage are inconsistent, weakening

audit impact

Example NVivo Coding Tree (Illustrative)

Cybersecurity Audit Practices

|—— Risk Assessment

| |—— Threat Identification
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| I— Vulnerability Analysis
| L— Risk Prioritization

|— Mitigation Strategies

| I— Technical Controls

| I— Policy & Procedures

| L Training & Awareness
|

I— Regulatory Compliance

| I— DPDP Act Alignment
| |— IRDAI Guidelines

| L Audit Documentation

I— Auditor Capabilities

| | Skill Gaps

| I— Behavioral Barriers

| L— Ethical Considerations

|

|— Incident Response

| I— Detection and Reporting
| I— Role of Auditors

| L— Post-Incident Analysis

|— Organizational Challenges

| |— Legacy Systems
| I— Third-party Risks

| L Resource Constraints

L— Measurement & Effectiveness

126



|— KPIs (Threat Detection Rate, Response Time)
I— Scalability of Controls
L Audit Impact on Performance

127



CHAPTER VI

SUMMARY, IMPLICATIONS, AND RECOMMENDATIONS

Detailed discussion on Summary

This study emphasizes the urgent need for comprehensive cybersecurity measures within
the insurance industry, especially amid India’s rapidly evolving digital financial landscape.
As the sector increasingly depends on advanced digital infrastructures and customer-facing
technologies, cybersecurity risks extend beyond traditional IT issues to become systemic
business threats with widespread consequences (Ponemon Institute, 2022; Greenleaf,
2018). Using Protection Motivation Theory (PMT) as an analytical framework, the
research examines the psychological factors influencing organizational cybersecurity
behaviors, focusing on how threat appraisal, perceived vulnerability, and coping efficacy
collectively drive the implementation of effective protective measures (Rogers, 1975;
Siponen & Vance, 2010). The literature supports incorporating theoretical models like
PMT into cybersecurity audit frameworks, enhancing the understanding of risk
management by identifying gaps between perceived threats and actual readiness, and
fostering more sophisticated audit practices that address both technical and behavioral
aspects of cyber resilience (Backhouse et al., 2006; Mittelstadt, 2017).

Significant deficiencies in current industry practices including outdated incident response
procedures and fragmented compliance efforts can be systematically addressed through
PMT-informed auditing strategies, which facilitate regulatory adherence while fostering
dynamic, psychologically grounded responses to evolving threats (Voigt & Von dem
Bussche, 2017; Wright & De Hert, 2012). By cultivating a culture of continuous
improvement, enhanced risk awareness, and interdepartmental collaboration, insurance
firms can fortify their digital defenses and bolster organizational resilience (Linkov et al.,
2013).

Key research questions arise from this study: How can auditors more effectively align
cybersecurity policies with regulatory requirements and industry standards in a digital

landscape? In what ways must auditing practices evolve to evaluate the effectiveness of
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incident response amidst rapidly changing threats? What ethical challenges surface in
auditing cybersecurity risks, particularly concerning privacy and data protection, and how
can these challenges be addressed? Lastly, how can auditors enhance collaboration with IT
security and privacy officers to promote integrated risk management? (Acquisti et al.,
2015; Chandran et al., 2019).

In response, this study proposes an integrated conceptual framework combining PMT with
relevant industry standards and India-specific regulations including the DPDP Act and
IRDAI guidelines alongside international frameworks such as ISO/IEC 27001 and COBIT
2019. PMT’s four constructs perceived severity, vulnerability, response efficacy, and self-
efficacy provide a robust foundation for understanding insurers’ cyber threat perceptions,
audit framework selection, and confidence in safeguarding mechanisms (Rogers, 1975;
Hedbom, 2009). Complementing this, audit performance metrics like Mean Time to Detect
(MTTD), Mean Time to Recovery (MTTR), and breach cost reduction allow for a
multidimensional assessment encompassing compliance, technical control adoption, and
governance maturity (Gartner, 2021; ENISA, 2020).

Overall, by integrating PMT’s psychological insights with regulatory mandates and
operational indicators, this framework offers a comprehensive approach to evaluating how
Indian life insurers perceive, respond to, and audit cybersecurity risks. It supports a mixed-
methods research design that triangulates perception-based, framework-based, and
performance-based data, facilitating robust, actionable insights that advance both scholarly
understanding and practical resilience in cybersecurity governance (Wagner et al., 2017;

Householder et al., 2020).

Implications for Auditors and Regulators

The findings of this study hold important implications for both internal auditors and
regulatory bodies responsible for maintaining the cybersecurity posture of life insurance
companies within India’s increasingly digital and regulation-heavy landscape.

Implications for Auditors
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Shift from Compliance Auditing to Risk-Responsive Auditing: - The auditing landscape is
experiencing a major shift from traditional compliance-focused approaches toward more
dynamic, risk-responsive models. While established frameworks like ISO 27001 and NIST
have long provided valuable structure and guidance, they are increasingly seen as necessary
but not sufficient in today’s rapidly evolving threat environment. Rigid, checklist-driven
audits often miss the subtle, real-time risks organizations face. To bridge this gap, auditors
need to evolve their methods by emphasizing behavioral analysis, threat intelligence, and
contextual risk assessment. This includes integrating predictive analytics, continuous
monitoring, and real-time data streams into audit practices. By moving beyond static
compliance reviews and adopting an agile, threat-centric approach, auditors can offer
deeper insights into an organization’s true security posture and resilience, thereby
improving risk mitigation and informing more strategic decision-making.

Audit Frequency and Flexibility Must Improve: Many organizations continue to rely on
annual audit cycles, even as they confront security threats that evolve on a weekly or even
daily basis. This mismatch between audit frequency and threat dynamics creates significant
blind spots, leaving organizations vulnerable between audit intervals. To address this issue,
auditors should transition to continuous auditing models that provide ongoing assessment
and situational awareness. This involves integrating near-real-time analytics into the audit
process, enabling the identification of emerging risks and vulnerabilities as they develop.
In addition, red and purple team exercises simulated attack scenarios and collaborative
testing between offense and defense teams should become standard components of the
audit methodology. These exercises offer practical insights into an organization’s ability
to detect, respond and recover from real-world threats. By adopting continuous auditing
and operational testing practices, organizations can move toward a more proactive, resilient
security posture that aligns with the pace of modern cyber threats.

Integration of KPIs into Strategic Audit Decisions: While many organizations diligently
collect important metrics such as Mean Time to Detect (MTTD) and occurrence response
costs, these valuable insights often remain disconnected from the audit process. As a result,

audit activities frequently fail to leverage this data to drive meaningful improvements or
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strategic decisions. To enhance the effectiveness of audits, auditors need to bridge this gap
by integrating key performance indicator (KPI) dashboards directly into their decision-
making loops. This integration allows auditors to use real-time findings not just as passive
reports but as active inputs for adjusting security controls, prioritizing and escalating risks,
and informing executive leadership. By linking audit outcomes to operational and strategic
actions, organizations can ensure that their security posture evolves responsively, with
audit insights fueling continuous improvement and board-level awareness.

Third Party Risk Needs Direct Audit Focus: Third-party vendors has consistently been
identified as significant blind spots in organizational risk management, often representing
vulnerabilities that can be exploited by attackers. Traditional audits frequently overlook
these external dependencies, leaving critical gaps in security oversight. To address this
challenge, auditors must broaden their scope to include comprehensive supply chain audits.
This expanded approach should encompass a thorough review of vendor agreements
(SLAs) to make sure those security expectations and accountabilities are clearly defined
and enforceable. Additionally, standardized tools such as SIG (Shared Assessments
Standardized Information Gathering) questionnaires can be employed to systematically
evaluate vendors’ security posture and risk controls. Beyond documentation, auditors
should also conduct platform-level access reviews to verify that third-party access to
systems and data is appropriate, limited, and monitored. By incorporating these elements
into their audit processes, auditors can provide a more holistic assessment of organizational
risk, helping to mitigate vulnerabilities introduced through the supply chain.

Ethical Diligence and Data Privacy: Several participants expressed concerns about lapses
in anonymization practices and potential conflicts of interest during audits, highlighting
the urgent need for stronger ethical standards in the auditing process. To address these
challenges, auditors must implement clear ethical guidelines that emphasize transparency,
impartiality, and confidentiality at every stage of their work. Incorporating privacy-by-
design principles into audit methodologies is critical to ensure that personal data is
managed with the highest level of care and respect, reducing risks of inadvertent exposure

or misuse. By embedding these principles throughout the audit lifecycle from data
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collection to reporting auditors can protect individual privacy rights while maintaining
organizational integrity. This commitment not only fosters trust among stakeholders but
also enhances the credibility and effectiveness of the audit function in safeguarding
sensitive information.

Implications for Regulators (e.g., IRDAI)

Sector-Specific Cybersecurity Guidelines: Current auditing and regulatory standards often
lack the sector-specific nuance required to effectively address the exceptional challenges
faced by the insurance industry. This gap creates difficulties for insurers in navigating
compliance and risk management, particularly in areas such as risk modeling and cloud
computing, which are critical to their operations. To bridge this divide, regulators should
develop and publish tailored guidance that aligns closely with the requirements of India’s
Data Protection and Digital Privacy (DPDP) Act of 2023, as well as with recognized global
best practices. Such guidance would provide clearer expectations and frameworks that are
more relevant for insurers, enabling them to better manage data privacy, security risks, and
regulatory compliance in a rapidly evolving technological landscape. By offering sector-
specific clarity especially on emerging issues like cloud, compliance and sophisticated risk
modeling regulators can support the insurance industry in building more robust, resilient,
and compliant systems.

Mandating Cybersecurity Audit Maturity Models: Regulators should actively promote or
mandate the adoption of advanced frameworks like the Cybersecurity Audit Maturity
Model (CAMM) introduced in this study. By endorsing CAMM, regulators can assist
organizations in establishing clear benchmarks for their cybersecurity audit practices and
offer a structured roadmap for progressively enhancing their risk management capabilities.
This maturity model allows firms to evaluate their current security posture, identify
weaknesses, and prioritize improvements in a scalable and systematic manner. Widespread
adoption of CAMM would foster greater consistency and rigor across industries while
helping organizations advance their defenses in alignment with emerging threats and

evolving regulatory requirements. Ultimately, embedding such maturity models within
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regulatory frameworks can lead to more effective, measurable, and proactive cybersecurity
governance.

Data-Driven Regulatory Oversight: Supervisory bodies should mandate the regular
submission of detailed audit outcome data such as audit cycle frequency, threat detection
times, and the number of corrective actions taken to facilitate more proactive and informed
oversight. By collecting and analyzing this data, regulators can gain deeper visibility into
how organizations are managing their cybersecurity risks and the effectiveness of their
audit processes. This transparency enables supervisory authorities to identify emerging
trends, spot potential vulnerabilities early, and assess whether firms are maintaining
appropriate levels of vigilance and responsiveness. Moreover, such data-driven oversight
supports a shift from reactive enforcement to proactive risk management, ultimately
strengthening the overall resilience and security posture across industries.

Promoting Auditor Certification and Training: Regulators should enforce minimum
competency standards for cybersecurity auditors by mandating that professionals hold
recognized certifications such as CISA (Certified Information Systems Auditor), ISO Lead
Auditor qualifications, or sector-specific certification modules tailored to cybersecurity
auditing. Establishing these baseline requirements ensures that auditors possess the
necessary knowledge, skills, and expertise to effectively evaluate complex security
environments and compliance demands. By requiring certified qualifications, regulators
can enhance the credibility, consistency, and quality of audit outcomes, helping
organizations better identify and mitigate risks. This approach also fosters professional
development within the auditing community, encouraging continuous learning and
adherence to evolving best practices in cybersecurity governance.

Encouraging Ethical Safeguards and Reporting Mechanisms: The findings indicate a
troubling underreporting of audit conflicts and ethical concerns, highlighting the need for
stronger mechanisms to promote transparency and accountability. To address this,
regulators should establish anonymous reporting channels that allow auditors and other
stakeholders to safely disclose instances of internal bias, conflicts of interest, or breaches

of independence without fear of retaliation. Additionally, mandatory disclosures regarding

133



any potential conflicts or ethical lapses should be required as part of the audit process,
ensuring greater visibility and integrity in audit outcomes. Both auditors and regulators
play crucial roles in strengthening the resilience of India’s life insurance sector. This
research calls for a fundamental paradigm shift away from static, compliance-driven, and
reactive audit models toward more agile, ethical, and risk-aware auditing ecosystems.
Achieving this transformation will demand not only strategic investments and regulatory
reforms but also a cultural evolution throughout the entire audit value chain, fostering
greater collaboration, transparency, and proactive risk management.

Limitations of the Study:

While this research offers valuable insights into cybersecurity auditing within the Indian
life insurance sector, several limitations should be acknowledged as they may affect the
interpretation, scope, and generalizability of the findings. First, the study employed
purposive sampling to select participants with specialized expertise in cybersecurity, risk
management, and auditing. Although this approach ensured highly relevant and informed
data, it may have introduced selection bias, as participants were likely more knowledgeable
and engaged in cybersecurity functions than the broader organizational population.
Consequently, perspectives from less-involved stakeholders, such as general staff or
customers, were not captured, potentially limiting the completeness of the insights. Second,
the findings are largely context-specific to the Indian life insurance and broader financial
services sectors. While some observations and recommendations might be applicable to
other industries or regions, caution is necessary when generalizing these conclusions to
non-financial sectors, startups, or smaller enterprises that may lack comparable IT
infrastructure or regulatory frameworks. These limitations highlight the need for further
research involving a wider range of participants and sectors to validate and broaden the
applicability of the study’s insights.

Beyond the previously noted constraints, several other factors may influence the
comprehensiveness and broader applicability of this research. One significant limitation is
the geographic concentration of the study sample. Although the focus was on Indian

organizations, the majority of respondents were drawn from urban, metro-based
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institutions with relatively mature digital infrastructures. This focus potentially overlooks
the cybersecurity and auditing realities of financial entities operating in Tier 2 and Tier 3
cities or rural areas, where threat exposure, resources, and compliance awareness may vary
considerably.

Secondly, while the overall number of survey respondents was 325, incomplete response
rates on certain questions resulted in partial datasets. This limited the depth of the
quantitative analysis, particularly in conducting cross-tabulations and subgroup
comparisons that could have revealed patterns that are more granular.

Another notable limitation is the reliance on self-reported data from surveys and
interviews. This approach introduces the risk of social desirability bias, as participants may
have downplayed vulnerabilities or overstated preparedness and ethical compliance due to
reputational or regulatory concerns (Podsakoff et al., 2003).

The cross-sectional design of the study further limits its scope. By capturing a single
snapshot in time, the research does not reflect how cybersecurity auditing practices evolve
in response to real-world developments such as data breaches, regulatory changes (e.g.,
implementation of the DPDP Act, 2023), or the adoption of new technologies like Al and
blockchain. A longitudinal approach in future research could offer a more dynamic and
context-sensitive understanding of these shifts.

While structured coding techniques and NVivo software were employed to analyze
qualitative data, interpretative subjectivity remains an inherent limitation. Despite efforts
to enhance credibility through member checks and peer validation, the role of researcher
bias in shaping analytical outcomes cannot be fully discounted (Creswell & Poth, 2018).
Finally, the study's focus on internal stakeholders primarily IT, audit, and risk professionals
means that external perspectives were not captured. Excluding critical actors such as
customers, third-party vendors, regulators, and external auditors limits the scope of insight
into the full cybersecurity audit ecosystem. These groups could provide essential
information on user-level concerns, regulatory expectations, and supply chain

vulnerabilities.
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Although these limitations do not undermine the validity of the study’s findings, they do
highlight areas for future research. Broader sampling strategies and the inclusion of more
diverse stakeholder perspectives would enrich understanding and enhance the
generalizability and policy relevance of research on cybersecurity auditing practices.
Contradictions in the Data

Although the findings generally supported the initial hypotheses and aligned with
theoretical expectations, several notable contradictions emerged within participant
responses, highlighting deeper complexities in cybersecurity auditing practices. These
tensions underscore the importance of context-sensitive interpretation when analyzing the
data. One prominent contradiction involved the widespread adoption of established
frameworks such as NIST Cybersecurity Framework (CSF) and ISO 27001. While a
significant proportion of participants reported relying on these frameworks as their primary
tools for audit and risk governance, many simultaneously rated their effectiveness as only
moderate. This disparity suggests that although these frameworks are widely accepted and
serve as foundational standards, they may fall short in fully addressing the evolving and
dynamic challenges organizations face in practice. Factors such as rigid compliance focus,
lack of real-time adaptability, or gaps in addressing sector-specific risks could contribute
to this ambivalence, signaling the need for more flexible, risk-responsive, and contextually
tailored approaches in cybersecurity auditing. These contradictions reveal important gaps
between formal practices and their practical impact within cybersecurity auditing.

Gap between Formal Adoption and Functional Trust: The widespread use of frameworks
like NIST CSF and ISO 27001 often reflects regulatory or reputational compliance rather
than genuine confidence in their effectiveness. Organizations may adopt these standards
primarily to meet external requirements, while internally viewing them as outdated, rigid,
or overly compliance-driven. This disconnect suggests that while frameworks provide
valuable structure, they may lack the adaptability needed to respond to rapidly changing
threat landscapes.

Use of KPIs vs. Inaction on Insights: Many firms track key cybersecurity performance

indicators such as Mean Time to Detect (MTTD) and incident response times, yet these
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metrics frequently fail to influence audit improvements or strategic decision-making.
These points to a "data-rich but insight-poor" scenario where the focus is on collecting data
to demonstrate compliance rather than leveraging it to drive proactive risk management.
The disconnect between information systems and organizational behavior limits the
potential value of these KPIs.

Perceived Adequacy of Annual Audits vs. Evolving Threats: Despite an acknowledgment
that cyber threats evolve weekly or even daily, some participants remain confident that
annual audits suffice. This reflects a form of institutional inertia where legacy audit cycles
continue largely unchanged, even as real-time threat dynamics demand more agile and
continuous assessment models. The tension between traditional audit practices and modern
security realities highlights the need for a shift toward more frequent, risk-responsive audit
approaches.

Together, these contradictions underscore the complexity of bridging regulatory
compliance, organizational behavior, and evolving cybersecurity needs. They highlight
areas where current auditing paradigms may need reevaluation and adaptation to better
align with the fast-paced nature of cyber risk.

Ethical Awareness vs. Practical Oversight Gaps- This contradiction highlights a critical
tension between the recognized importance of ethics and the practical challenges of
upholding them within cybersecurity audits. While respondents broadly agreed that ethical
considerations such as privacy protection and auditor independence are essential, many
also disclosed incidents of unintentional data exposure and experiences of internal pressure
to downplay or soften audit findings. This gap suggests that despite strong ethical
intentions, real-world factors such as organizational culture, hierarchical dynamics, or
commercial interests can undermine the consistent application of ethical standards. Even
in highly regulated sectors, these pressures may compromise transparency and integrity,
revealing that embedding ethics in practice requires not just policies, but also supportive
environments, robust oversight, and accountability mechanisms to counteract conflicting

interests.

Strain Underlying Issue
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effectiveness value

NIST/ISO use vs. limited trust in | Symbolic compliance vs. operational

KPI collection vs. limited strategic action | Measurement without integration

Annual audits vs. fast-moving threats Legacy structure vs. threat agility

Ethical concern vs. practical compromise Governance gaps and internal influence

These contradictions highlight the difference between stated practices and lived realities in
cybersecurity governance. They underscore the importance of cultural change, adaptive

frameworks, and enforcement mechanisms, beyond formal process documentation.

6.1 Summary
Sector-Specific Interpretive Boundaries

While this study provides rich and nuanced insights into cybersecurity auditing within the
Indian life insurance sector, its findings are inevitably shaped by the unique sectoral
dynamics at play such as stringent regulatory mandates, heightened data sensitivity, and
industry-specific risk profiles. These factors contribute to a deep and contextualized
understanding of auditing challenges and practices in this domain. However, this
specificity also means that the insights may not seamlessly transfer to other industries or
sectors with different regulatory environments, threat landscapes, or organizational
priorities. As a result, while the study offers valuable depth within its focus area, its
applicability and generalizability across broader contexts remain limited, underscoring the

need for complementary research tailored to other domains.
Conceptual Overreliance on Framework Familiarity

Respondents’ strong familiarity with established frameworks such as NIST and ISO 27001
may have introduced bias in evaluations, leading them to favor these well-known models
while potentially overlooking emerging, hybrid, or localized cybersecurity frameworks.

This focus on familiar standards could limit the study’s ability to capture innovative
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approaches that might offer greater flexibility or better alignment with specific
organizational or regional needs. As a result, the exploration of alternative or novel
frameworks remains constrained, suggesting that future research should actively seek to
comprise and assess a wider range of auditing methodologies to fully understand their

potential effectiveness and applicability.
Behavioral and Organizational Blind Spots

Although the study acknowledges auditor skill gaps and ethical concerns, it stops short of
thoroughly observing the profounder organizational influences such as culture, incentive
structures, and behavioral drivers fundamentally shape audit outcomes. These latent
variables play a critical role in influencing how audits are conducted, how rigorously
standards are applied, and how findings are acted upon. For example, an organization’s
culture around transparency, accountability, and risk tolerance can either empower or
hinder auditors in performing their duties effectively. Similarly, incentive mechanisms may
unintentionally encourage risk avoidance or result manipulation, while behavioral norms
can affect ethical decision-making and responsiveness to audit insights. By not fully
exploring these underlying dynamics, the study leaves a significant gap in understanding
the root causes that affect the overall effectiveness of cybersecurity governance. Future
research that delves into these organizational and psychological dimensions could offer

more holistic insights and pave the way for more targeted interventions.
Limited Integration of Quantitative and Qualitative Metrics

While key performance indicators (KPIs) such as Mean Time to Detect (MTTD) and Mean
Time to Respond (MTTR) are widely cited, tracked within organizations, the study reveals
a significant disconnect between these metrics and their influence on strategic decision-
making or board-level accountability. Although the research highlights this gap, it does not
fully explore how these operational performance indicators translate into actionable
governance measures or policy adjustments. As a result, there remains an incomplete
understanding of the feedback loops that should connect day-to-day cybersecurity

performance with higher-level organizational oversight and strategic direction. Closing this
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gap is essential to ensure that metrics not only demonstrate compliance but also drive
meaningful improvements in risk management and governance effectiveness. Future
studies could focus on elucidating these pathways to strengthen the alignment between

performance data and policy decisions.

Temporal Rigidity in Audit Practices

The findings reveal that audit cycles predominantly remain annual, even though cyber
threats evolve rapidly and unpredictably. This misalignment suggests that current auditing
practices may not be adequately responsive to the dynamic risk environment. However, the
study does not delve deeply into the underlying institutional barriers or resource constraints
such as budget limitations, staffing challenges, or organizational resistance that inhibit the
transition from traditional periodic audits to continuous or more frequent auditing models.
Additionally, it stops short of exploring alternative frameworks or hybrid approaches that
could effectively bridge this gap, such as risk-based continuous monitoring or integrated
red/purple team exercises. Understanding these factors and potential solutions is crucial for
developing more agile audit processes capable of keeping pace with evolving cybersecurity
threats. Future research could provide valuable insights into overcoming these challenges

and identifying practical pathways toward continuous auditing adoption.

Conclusion of Findings Section

Organizing the findings around the research questions significantly enhances the clarity
and coherence of narrative, forging a stronger connection between the evidence collected
and the overarching thesis objectives. This structured approach not only enables readers to
follow the logical progression of the study more easily but also reinforces how the
theoretical framework in this case, Protection Motivation Theory (PMT) is directly linked
to practical implications. By aligning participant perspectives and real-world data with
each research question, the analysis becomes more focused and compelling, clearly
illustrating how PMT’s constructs manifest within actual cybersecurity auditing practices.

This method deepens the understanding of how theoretical concepts translate into
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organizational behaviors and decision-making processes, ultimately strengthening the

study’s contribution to both academic scholarship and industry application.

6.2 Recommendations for Future Research

To strengthen cybersecurity auditing within the Indian life insurance sector, a combination
of strategic actions is essential. In the short term, mandatory auditor training programs
should be launched, requiring certifications such as CISA and ISO 27001 Lead Auditor to
ensure a baseline of professional competence. Additionally, audit teams must integrate
quarterly breach simulation drills to enhance practical readiness and response capabilities.
Audit practices should evolve to incorporate semi-automated continuous auditing tools
alongside red and purple team exercises, enabling more dynamic threat detection and
mitigation. Policies governing cybersecurity must undergo annual reviews, with quarterly
audits triggered following any major security incidents to maintain rigorous oversight.
Collaboration across functions is critical; integrated audit committees comprising IT, legal,
risk management, and privacy stakeholders should be established to promote
comprehensive risk assessment and governance. Ethical standards must be strengthened
through mandatory data anonymization, declarations of third-party independence, and
specialized privacy training for auditors to uphold confidentiality and integrity.

Looking ahead, regulatory bodies such as the Insurance Regulatory and Development
Authority of India (IRDAI) should develop and issue sector-specific guidelines that
harmonize the provisions of India’s Data Protection Personal Data Protection (DPDP) Act
with international standards like ISO 27001 and NIST frameworks. To systematically
advance the sector’s cybersecurity posture, a dedicated Cybersecurity Audit Maturity
Model (CAMM) tailored to the unique needs of Indian life insurers is recommended. This
model outlines progressive stages of audit maturity from Initial ad-hoc and basic
compliance audits, through Reactive annual audits and policy reviews, to Defined stages
where frameworks and KPIs are established, followed by Integrated maturity involving
automated controls, cross-functional audits, and red teaming, culminating in a Proactive

phase characterized by Al-enabled audits, real-time threat modeling, and integrated
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regulatory compliance. Key performance metrics to monitor progress include audit
frequency, framework adoption rates, red team exercise outcomes, response times to
incidents, and the comprehensiveness of audit scope coverage. Moreover, strengthening
supply chain security by mandating third-party vendor audits using standardized
questionnaires such as SIG and CAIQ is vital. To keep speed with technological
advancements, the adoption of Al-driven auditing tools with explainable outputs should be
encouraged. Finally, establishing national-level cybersecurity audit training academies will
support continuous professional development and help sustain a robust audit ecosystem
over time.

Future Research Directions

Building on the study’s findings, several avenues for future research and policy
development emerge. To broaden the applicability of the proposed Cybersecurity Audit
Maturity Model (CAMM), cross-sector replication is recommended, extending its use
beyond the life insurance sector to banking, healthcare, and public institutions. Such
comparative studies could also explore geographic variations by contrasting India’s
evolving cybersecurity landscape with regions like Southeast Asia or the European Union,
especially in the context of regulations such as GDPR. Additionally, future audits should
increasingly focus on technology-specific domains, including Al governance, Internet of
Things (IoT) security, and block chain systems, to address the unique risks these
technologies introduce. The integration of behavioral Al and ethics-aligned monitoring
techniques could further enhance insider threat analytics, improving early detection and
mitigation strategies. Moreover, longitudinal regulatory impact studies are essential to
assess how new laws like India’s Data Protection Personal Data Protection (DPDP) Act

influence audit policies and their effectiveness over time.

From a policy perspective, the study provides actionable insights for regulatory authorities
such as the Insurance Regulatory and Development Authority of India (IRDAI), CERT-In
and other sectoral oversight bodies responsible for fortifying cybersecurity resilience in

financial services. Given the rapid evolution of cyber threats, the traditional annual audit
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cycle is no longer sufficient. Regulators should mandate more frequent, quarterly, or event-
driven cybersecurity audits, incorporating red and purple team exercises to test
organizations’ real-time detection and response capabilities. This approach would better
align audit practices with the dynamic threat landscape and help reduce exposure windows.
Furthermore, while frameworks like NIST CSF and ISO 27001 enjoy wide adoption; their
generic design limits their effectiveness in sector-specific contexts such as insurance.
IRDALI could address this gap by developing tailored cybersecurity audit guidelines that
integrate the requirements of the DPDP Act and align with global best practices, while also
accommodating local operational realities. Finally, the study highlights a critical shortage
of skilled cybersecurity auditors, calling for targeted capacity-building initiatives.
Policymakers should incentivize certification programs such as CISA, CISSP, and ISO
27001 Lead Auditor, and promote public-private partnerships to establish a robust pipeline
of qualified professionals. The creation of regulatory sandboxes could provide practical
training environments where auditors gain hands-on experience with emerging
technologies like Al and cloud security, ensuring the audit workforce remains agile and

well equipped to address future challenges.

Addressing ethical concerns in cybersecurity auditing requires robust oversight and
stringent data governance. Regulators should mandate the involvement of independent
ethics committees in cybersecurity audit processes to ensure adherence to privacy standards
and prevent data misuse. Clear guidelines must emphasize critical principles such as data
anonymization, auditor independence, and full transparency in reporting particularly when
audits handle sensitive personal or customer data. This ethical framework will foster
greater trust and integrity in audit outcomes while safeguarding individual privacy rights.
Concurrently, regulatory bodies like CERT-In and IRDAI should promote the integration
of real-time threat intelligence feeds into organizational audit and risk management
workflows. By leveraging continuous, up-to-date threat data, organizations can adopt more
proactive defense postures, while regulators gain the ability to monitor emerging sector-
wide threats through anonymized data sharing platforms, enhancing collective

cybersecurity resilience. Moreover, key performance indicators (KPIs) such as Mean Time
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to Detect (MTTD) and Mean Time to Respond (MTTR) should be standardized industry-
wide and formally linked to regulatory compliance benchmarks. Regulators can then utilize
these metrics to more accurately assess an organization’s cybersecurity readiness and

enforce corrective actions when performance thresholds are not met, thereby strengthening

accountability and driving continuous improvement across the sector.

6.3 Conclusion

Cybersecurity Audit Maturity Model (CAMM)

Initial: Ad hoc, unstructured processes

Basic pr are ished and can be repeated

Defined: Processes are documented and standardized

Managed: Processes are measured and controlled

Optimizing: Focus on continuous improvement and optimization

Level Audit Framewor Auditor Ethical Threat
Frequency k Alignment | Capability | Oversight Intelligence
Level 1: Ad hoc or Minimal or Limited Absent or None or
Initial annual generic or non- informal reactive
specialized
Level 2: Annual Aligned Basic Emerging Static
Defined with some with certificatio | awareness feeds, not
structure NIST/ISO n(e.g., integrated
CISA)
Level 3: Quarterly Sector- Skilled Formal Integrate
Integrate | or event- specific auditors guidelines in | d with
d driven adaptation with place SIEM and
domain audit
knowledge
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Level 4: Continuou Dynamic, Cross- Embedde Real-
Adaptive | s auditing risk-based functional, | d in audit time,
Al-literate | lifecycle predictive
teams analytics

This study critically examined the effectiveness of cybersecurity auditing frameworks, risk
mitigation strategies, and compliance protocols within the Indian life insurance sector, set
against the backdrop of an evolving digital and regulatory landscape. Employing a
qualitative-dominant mixed-methods approach combining semi-structured interviews with
325 survey respondents the research identified significant gaps in framework adaptability,
auditor capability, and the strategic integration of performance metrics. While frameworks
such as NIST CSF and ISO 27001 are widely adopted, their effectiveness is often limited
by static implementation and insufficient threat modeling, corroborating prior findings
(Johnston et al., 2015; Weber & Studer, 2016). Extending Protection Motivation Theory
(PMT) to organizational behavior, the study highlights the critical roles of threat appraisal,
coping efficacy, and response costs in shaping audit outcomes. Furthermore, the research
confirms that cybersecurity failures profoundly affect organizational reputation and
financial performance, aligning with previous work by D’Arcy and Hovav (2009) and
Sharma and Gairola (2021). Despite widespread tracking of key performance indicators
(KPIs), their strategic application remains underdeveloped, challenging assumptions about
the sufficiency of quantitative metrics alone (Mathison, 1988). To address these challenges,
the study proposes the Cybersecurity Audit Maturity Model (CAMM), a scalable
framework benchmarking organizational readiness across progressive stages from reactive
to adaptive. CAMM incorporates ethical oversight, Al-driven threat intelligence, and
cross-functional collaboration, offering a comprehensive roadmap for audit modernization.
In conclusion, achieving cybersecurity resilience in the digital age requires more than
technical controls; it demands strategic alignment, continuous learning, and behavioral
insight. Regulators, auditors, and organizational leaders must collectively evolve their

practices to effectively navigate an increasingly complex threat landscape.
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This study demonstrates that although widely adopted cybersecurity frameworks such as
the NIST Cybersecurity Framework and ISO/IEC 27001 provide foundational structures
for governance, their practical effectiveness is often perceived as moderate—particularly
in addressing insider threats and adapting to emerging technologies such as cloud
computing and artificial intelligence. Participants highlighted that these frameworks
frequently support compliance-oriented rather than risk-responsive practices, limiting their
ability to dynamically address evolving threat landscapes. Key challenges such as the lack
of comprehensive threat modeling, limited scalability, and auditor skill shortages were
found to significantly constrain organizations' ability to proactively manage cybersecurity
risks. These findings align with existing literature (e.g., Boss et al., 2015; Ifinedo, 2012;
Siponen & Vance, 2010), affirming that traditional audit approaches may foster a false
sense of security, leaving firms exposed to potentially severe reputational, financial, and
regulatory consequences. In response to these limitations, organizations are increasingly
leveraging key performance indicators (KPIs) such as Mean Time to Detect (MTTD),
Mean Time to Respond (MTTR), and breach cost metrics to enable evidence-based
cybersecurity auditing and real-time threat evaluation. This shift toward data-driven risk
management reflects a growing emphasis on continuous monitoring and strategic decision-
making. To address current gaps, this research recommends institutionalizing continuous
auditing frameworks, utilizing Al and analytics for predictive threat detection, and
adopting tailored maturity models such as the proposed Cybersecurity Audit Maturity
Model (CAMM). CAMM provides a scalable, five-stage roadmap that enables
organizations to benchmark audit maturity, identify systemic gaps, and prioritize
improvements in line with strategic risk management goals. Additionally, fostering cross-
functional collaboration between audit, IT, and compliance teams, strengthening auditor
training, and embedding ethical and privacy-by-design principles into audit methodologies
are critical to maintaining stakeholder trust and data integrity. The CAMM model itself
contributes significantly to both academic discourse and practical applications, offering a
context-specific, structured framework for improving cybersecurity audit maturity across

regulated sectors. Future research should explore comparative studies across industries and
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regions, examine longitudinal trends in audit evolution post-regulatory change or breach,
and further investigate ethical dimensions of cybersecurity auditing, particularly in light of
India’s Digital Personal Data Protection (DPDP) Act (2023). Overall, achieving
cybersecurity resilience in today’s digital economy requires a shift from static, checklist-
driven auditing to dynamic, intelligence-driven frameworks grounded in strategic

alignment, continuous improvement, and ethical governance.

147



REFERENCES

Adebukola, A. A., Navya, A. N., Jordan, F. J., Jenifer, N. J., & Begley, R. D. (2020).
Cyber security as a threat to health care. Journal of Technology and Systems, 4(1), 32-64.
Addobea, A.A., Li, Q., Obiri Jr, LA., & Hou, J. (2023). Secure multi-factor access control
mechanism for pairing blockchains. Journal of Information Security and Applications,
74, 103477.

Agusdin, R. P., & Aidil, N. N. (2022). Feasibility analysis of information technology
investment using cost benefit analysis method. Telematika: Jurnal Informatika dan
Teknologi Informasi, 19(2), 245-258. DOI: 10.31315/telematika.v19i2.7598

Ahmad, A., Maynard, S.B. and Park, S. (2021). Information security strategies: Towards
an organizational alignment. *Information Systems Frontiers*, 23(2), pp.441-457.
Akyesilmen, N. (2022). Tiirkiye in the global cybersecurity arena: strategies in theory
and practice. Insight Turkey/Summer 2022: Embracing Emerging Technologies, 109.
DOI: 10.25253/99.2022243.8

Ali, "Ransomware: A research and a personal case study of dealing with this nasty
malware", Issues in Informing Science and Information Technology Education, vol. 14,
pp- 87-99, 2017

AlKalbani, A., Deng, H. and Kam, B. (2021). Critical success factors for effective cyber
risk management. *Journal of Information Security and Privacy*, 6(1), pp.45—62.
Alnajim, A. M., Habib, S., Islam, M., AlRawashdeh, H. S., & Wasim, M. (2023).
Exploring Cybersecurity education and training techniques: a comprehensive review of
traditional, virtual reality, and augmented reality approaches. Symmetry, 15(12), 2175.

DOI: 10.3390/sym15122175

148



Alrubaiq, A., & Alharbi, T. (2021). Developing a cybersecurity framework for e-
government project in the Kingdom of Saudi Arabia. Journal of Cybersecurity and
Privacy, 1(2), 302- 318. DOI: 10.3390/JCP1020017

Alshaikh, M. (2020). Cybersecurity Culture: A Literature Review. *Information and
Computer Security*, 28(3), pp.345-367.

Altair, "Cyber security attacks on smart cities and associated mobile technologies",
Procedia Computer Science, vol. 109, pp. 1086-1091, 2017

Antons, D., Kleer, R. and Salge, T.O. (2021). The digital transformation and its impact
on risk. *Journal of Business Research*, 124, pp.569-578.

Antunes, M., Maximiano, M., Gomes, R., & Pinto, D. (2021). Information security and
cybersecurity management: a case study with SMEs in Portugal. Journal of Cybersecurity
and Privacy, 1(2), 219-238. DOI: 10.3390/JCP1020012

Arjan Jeckmans, Andreas Peter, and Pieter Hartel. “Efficient privacy-enhanced
familiarity based recommender system”, In Computer Security—ESORICS 2013, pages
400—417. Springer, 2013

Asif Perwej “The Impact of Pandemic Covid-19 On The Indian Banking System”,
International Journal Of Recent Scientific Research (IJRSR), ISSN 0976 —3031, Volume.
11, Issue 10 (B), Pages 39873-39883, 28th October, 2020

Asif Perwej, Dr. Kashiful Haq, Dr. Yusuf Perwej, “Blockchain and its Influence on
Market”, International Journal of Computer Science Trends and Technology (IJCST),
ISSN 2347 — 8578, Volume 7, Issue 5, Pages 82- 91, Sep — Oct 2019, DOI:
10.33144/23478578/1ICST-V7I5P10

B. M. Thuraisingham, "Can Al be for Good in the Midst of Security Attacks and Privacy
Violations?", Proceedings ACM CODASPY, 2020

149



Baby, T., & Nirmaladevi, P. (2022). A survey on detection methods using data mining,
International Journal of Engineering Applied Sciences and Technology, 7(2), ISSN No.
2455-2143, Pages 252-257

Bada, A. and Sasse, M.A. (2020). Cybersecurity awareness campaigns: Why do they fail?
*IEEE Security & Privacy*, 18(2), pp.32-39.

Bergmann, M. C., DreiBBigacker, A., von Skarczinski, B., & Wollinger, G. R. ,”Cyber-
Dependent Crime Victimization: The Same Risk for Everyone? Cyberpsychology,
Behavior, and Social Networking, 21(2), 84-90, 2018

Bin Xiao, Wei chen, Yanxiang He, Edwin Hsing and Mean Sha, "An Active Detecting
Method against SYN Flooding attack", proceedings of the 11th International conference
on Parallel and Distributed Systems ICPADS2005, pp. 709-715, July 2005

Blancaflor, E.B., Cortez, M. M. T., Geneta, D. M., Miembro, N. T. D., & Alegre, C. B.
G. (2023). Comparative analysis of cybersecurity frameworks utilized by industries in the
Philippines. In 2023 IEEE 3rd International Conference on Computer Systems (ICCS)
(pp. 158-162). IEEE. DOI: 10.1109/ICCS59700.2023.10335521

Bobric, G.-D. (2020). Study regarding the cyber threats to the national security. Scientific
Bulletin- Nicolae Balcescu Land Forces Academy, 25(1), 18-25. DOI: 10.2478/bsaft-
2020-0003

Bondoc, C. E., & Malawit, T. G. (2020). Cybersecurity for higher education institutions:
adopting regulatory framework. Global Journal of Engineering and Technology
Advances, 2(3), 016- 021. DOI: 10.30574/gjeta.2020.2.3.0013

Bongiovanni, 1., Capkun, S., and Giuffrida, C. (2023). Exploring Auditor Decision-
Making under Cybersecurity Regulations. *Accounting and Finance Journal*, 63(1),

pp.100-117.

150



Boss, S.R., Kirsch, L.J., Angermeier, 1., Shingler, R.A. & Boss, R.W. (2015) ‘If someone
is watching, I’ll do what I’'m supposed to do’: The impact of control, social presence, and
justice on information security compliance’, Journal of Management Information
Systems, 29(1), pp. 157-188. DOI: 10.2753/MI1S0742-1222290110

Broby, D. (2021). Financial technology and the future of banking. Financial Innovation,
7(1), 1- 19.

Brzostek, A. (2022). Germany’s Cybersecurity Policy. Teka Komisji Prawniczej PAN
Oddziat w Lublinie, 15(2), 61-72. DOI: 10.32084/tkp.4793

Buczak, A. L., & Guven, E ,”A survey of data mining and machine learning methods for
cyber security intrusion detection. IEEE Communications Surveys & Tutorials, 18(2), pp.
1153-1176, 2016

Buhas, V., Ponomarenko, 1., Bugas, V., Ramskyi, A., & Sokolov, V. (2021). Using
Machine Learning Techniques to Increase the Effectiveness of Cybersecurity
Cybersecurity Providing in Information and Telecommunication Systems II 2021,
3188(2), 273-281.

C. Weissman, "Security penetration testing guideline" in , US:Handbook for the
Computer Security Certification of Trusted Systems, Center for Secure Information
Technology, Naval Research Laboratory (NRL), pp. 1-66, 1993

C. L. Philip, Q. Chen and C. Y. Zhang, "Data-intensive applications challenges
techniques and technologies: A survey on big data", Information Sciences, vol. 275, pp.
314-347,2014

C. S. Kruse, B. Frederick, T. Jacobson and D. K. Monticone, "Cybersecurity in
healthcare: A systematic review of modern threats and trends", Tech. and Health Care,

vol. 25, no. 1, pp. 1-10, 2017

151



C.M. Williams, R. Chaturvedi and K. Chakravarthy, "Cybersecurity Risks in a
Pandemic", Journal of Medical Internet Res., vol. 22, no. 9, pp. 23692, 2020

Cagri B Aslan, Rahime Belen Saglam and Shujun Li, "Automatic Detection of Cyber
Security Related Accounts on Online Social Networks: Twitter as an example",
SMSociety, July 2018. Igor Skrjanc, Seiichi Ozawa, Tao Ban and Dejan Dovzan, "Large-
scale cyber-attacks monitoring using Evolving CauchyPossibilistic Clustering" in
Applied Soft Computing, Elsevier, vol. 62, pp. 592-601, 2018

Catherine D. at. al.“Handbook on Crime and Deviance. Handbooks of Sociology and
Social Research, 2019

Cheng, E. C. K., & Wang, T. (2022). Institutional strategies for cybersecurity in higher
education institutions. Information, 13(4), 192. DOI: 10.3390/info13040192

Choudhary, A., Chaudhary, A., & Devi, S. (2022). Cyber Security With Emerging
Technologies & Challenges. In 2022 4th International Conference on Advances in
Computing, Communication Control and Networking (ICAC3N) (pp. 1875-1879). IEEE.
DOLI: 10.1109/ICAC3N56670.2022.10074579

Choudhary, P., & Gupta, T. (2022). Real-time threat intelligence adoption in Indian
enterprises. Journal of Information Risk and Security, 8(4), 75-89.

Crossler, R.E., Johnston, A.C., Lowry, P.B., Hu, Q., Warkentin, M. & Baskerville, R.
(2013) ‘Future directions for behavioral information security research’, Computers &
Security, 32, pp. 90-101. DOI: 10.1016/j.cose.2012.09.005

Cruz, A.M., Boissier, L., Sreedharan, P., and Queral, C. (2020). Risk-based approaches to
industrial cyber threats. *Safety Science*, 129, 104805.

D. Grpoup, Cyber Crime: New Challenge to Mankind Society Introduction to the Nature

of Cyber Crime and its Investigation Process, January 2011

152



Darem, A.A., Alhashmi, A.A., Alkhaldi, T.M., Alashjaee, A.M., Alanazi, S.M., & Ebad,
S.A. (2023). Cyber threats classifications and countermeasures in banking and financial
sector. IEEE Access, 11, 125138-125158.

Dave, D., Sawhney, G., Aggarwal, P., Silswal, N., & Khut, D. (2023). The new frontier
of cybersecurity: emerging threats and innovations. arXiv preprint arXiv:2311.02630.
DOI: 10.48550/arXiv.2311.02630

Dawson, J. and Thomson, R., “The future cybersecurity workforce: Going beyond
technical skills for successful cyber performance”, Frontiers in Psychology, 9(JUN), pp.
1-12, 2018, doi: 10.3389/fpsyg.2018.0074

Desai, R., & Rao, K. (2023). Post-breach audit reviews and compliance under India's
cybersecurity regulations. Asia-Pacific Journal of Risk & Compliance, 6(3), 88—102.
Dhar, S. & Bose, L. (2020) ‘Adoption of COBIT framework in Indian organizations: A
study on challenges and benefits’, International Journal of Information Management, 54,
102187.

DOI: 10.1016/j.ijinfomgt.2020.102187

Dorasamy, M., Joanis, G.C., Jiun, L.W., Jambulingam, M., Samsudin, R., & Cheng, N.J.
(2019). Cybersecurity issues among working youths in an IOT environment: A design
thinking process for solution. In 2019 6th International Conference on Research and
Innovation in Information Systems (ICRIIS) (pp. 1-6). IEEE. DOI:
10.1109/ICR11S48246.2019.9073644

D’Arcy, J. & Hovav, A. (2009) ‘Does one size fit all? Examining the differential effects
of IS security countermeasures’, Journal of Business Ethics, 89(1), pp. 59-71.

DOI: 10.1007/s10551-008-9980-x

Edwards B, Hofmeyr S, Forrest S. Hype and heavy tails: a closer look at data breaches. J

Cyber secur 2016;2:3—14

153



Elbes, M., Hendawi, S., Alzu'bi, S., Kanan, T., & Mughaid, A. (2023). Unleashing the
full potential of artificial intelligence and machine learning in cybersecurity vulnerability
management. In 2023 International Conference on Information Technology (ICIT) (pp.
276- 283). IEEE. DOI: 10.1109/ICIT58056.2023.10225910

ENISA threat landscape report 2018: 15 Top Cyber-Threats and Trends, 2019, [online]
Available: https://doi.org/10.2824/

F. Pasqualetti, F. Dorfler and F. Bullo, "Attack detection and identification in cyber-
physical systems", IEEE Transactions on Automatic Control, vol. 58, no. 11, pp. 2715-
2729,2013

Fenz, S., Heurix, J. and Neubauer, T. (2020). Information security risk management:
State of the art. *Computers & Security*, 92, 101748.

Firoj Parwej, Nikhat Akhtar, Yusuf Perwej, “An Empirical Analysis of Web of Things
(WoT)”, International Journal of Advanced Research in Computer Science (IJARCS),
Volume 10, No. 3, Pages 32-40, 2019, DOI: 10.26483/ijarcs.v10i3.6434

Firoj Parwej, Nikhat Akhtar, Yusuf Perwej, “A Close-Up View About Spark in Big Data
Jurisdiction”, International Journal of Engineering Research and Application (IJERA),
ISSN : 2248- 9622, Volume 8, Issue 1, ( Part -11), Pages 26-41, January 2018, DOI:
10.9790/9622-0801022641

Firoj Parwej, Nikhat Akhtar, Yusuf Perwej, “A Close-Up View About Spark in Big Data
Jurisdiction”, International Journal of Engineering Research and Application (IJERA),
Volume 8, Issue 1, (Part -I1), Pages 26-41, January 2018, DOI: 10.9790/9622-
0801022641

Foroughi, F., & Luksch, P. “Data Science Methodology for Cybersecurity Projects”,

arXiv preprint arXiv:1803.04219., 2018

154



Friha, O., Ferrag, M. A., Maglaras, L., & Shu, L. (2022). "Digital agriculture security:
aspects, threats, mitigation strategies, and future trends," in IEEE Internet of Things
Magazine, vol. 5, no. 3, pp. 82-90, doi: 10.1109/I0TM.001.2100164.

Geluvaraj, B., Satwik, P. M., & Kumar, T. A. A. (2019). The Future of cybersecurity:
major role of artificial intelligence, machine learning, and deep learning in cyberspace. In
International Conference on Computer Networks and Communication Technologies:
ICCNCT 2018 (pp. 739-747). Springer Singapore. DOI: 10.1007/978-981-10-8681-6_67
George, H., & Arnett, A. (2021). Implementing Cybersecurity Best Practices for
Electrical Infrastructure in a Refinery: A Case Study. IEEE Industry Applications
Magazine, 27(4), pp.18-24. DOI: 10.1109/MIAS.2021.3063095

Gordon, L. A., Loeb, M. P., & Zhou, L. (2020). Integrating cost-benefit analysis into the
NIST Cybersecurity Framework via the Gordon-Loeb Model. Journal of Cybersecurity,
6(1), 005, https://doi.org/10.1093/cybsec/tyaa005

Grace Odette Boussi,” A Proposed Framework for Controlling Cyber- Crime”, 8th
International Conference on Reliability, Infocom Technologies and Optimization (Trends
and Future Directions) (ICRITO),IEEE, India, 2020

Greenfield VA, Pa. L. A framework to assess the harm of crim. Br J Crimi., vol. 53, pp.
864-885, 2013

Gupta, A., & Sinha, P. (2022). Measuring cybersecurity performance: KPIs and
limitations in Indian firms. Journal of Cybersecurity Metrics, 8(1), 35-48.

Gupta, A., Verma, R., & Singh, P. (2022). Effectiveness of cybersecurity frameworks in
Indian financial institutions. Journal of Cybersecurity Research, 9(3), 45-59.

Gupta, N., & Verma, T. (2022). The evolving role of auditors in cybersecurity

management in India. Journal of Information Security Oversight, 9(4), 25—40.

155



Gupta, N., & Jain, P. (2020). Market reaction to data breaches in Indian financial
companies. Indian Capital Markets Review, 14(4), 112—125.

H. Lin. (May 15, 2015). Thinking About Nuclear and Cyber Con_ict: Same Questions,
Different Answers, accessed on Oct. 15, 2015.

Hernandez, A., Sanchez, V., Sanchez, G., Pérez, H., Olivares, J., Toscano, K., &
Martinez, V. (2016, March). Security attack prediction based on user sentiment analysis
of Twitter data. In 2016 IEEE international conference on industrial technology (ICIT)
(pp. 610-617). IEEE.

Hongbo, G.U.O., & Tinmaz, H. (2023). A survey on college students’ cybersecurity
awareness and education from the perspective of China. Journal for the Education of
Gifted Young Scientists, 11(3), 351-367. DOI: 10.17478/jegys.1323423

Horna, C.J., Toro, L., & Regalado-Pezua, O. (2022). Silver bank: vulnerability and risks
during cyberattacks. Emerald Emerging Markets Case Studies, 12(1), 1-33.

Huajie Xu, Xiaoming Hu and Dongdong Zhang, "A XSS defensive scheme based on
behavior certification", Applied Mechanics and Materials, vol. 241-244, pp. 2365-2369,
2013

IBM Security (2023). Cost of a Data Breach Report — India Edition. IBM & Ponemon
Institute.

Ifinedo, P. (2012) ‘Understanding information systems security policy compliance: An
integration of the theory of planned behavior and the protection motivation theory’,
Computers & Security, 31(1), pp. 83-95. DOI: 10.1016/j.cose.2011.10.007

Ihsan, S.N., Abd Kadir, T. A., Ismail, N.I., K. Yuan, K.Z., & Jie, Y.S. (2023).
"Implementation of Serious Games for Data Privacy and Protection Awareness in

Cybersecurity," 2023 IEEE 8th International Conference on Software Engineering and

156



Computer Systems (ICSECS), Penang, Malaysia, pp. 330-335, doi:
10.1109/ICSECS58457.2023.10256329.

Imran, M., Siddiqui, H.U.R., Raza, A., Raza, M.A., Rustam, F., & Ashraf, I. (2023). A
performance overview of machine learning-based defense strategies for advanced
persistent threats in industrial control systems. Computers & Security, 134, 103445.
International Journal of Electronic Security and Digital forensics Inder Science, vol. 3,
no. 2, pp. 138-150, 2010

IRDALI (2020). Cybersecurity and Data Protection Guidelines. Insurance Regulatory and
Development Authority of India.

Jacuch, A. (2021). Comparative analysis of cybersecurity strategies. European union
strategy and policies. Polish and selected countries strategies. Online journal modelling
the new Europe, (37), 102-120. DOI: 10.24193/0jmne.2021.37.06

Jaipong, P., Siripipattanakul, S., Sriboonruang, P., Sitthipon, T., Jaipong, P.,
Siripipattanakul, S., Sriboonruang, P., & Sitthipon, T. (2023). A review of metaverse and
cybersecurity in the digital era. International Journal of Computing Sciences Research, 7,
1125-1132.

Jasur, A. (2023). Cybersecurity and risk management in the financial sector. International
Bulletin of Young Scientist, 1(1), Jin, J., Li, N., Liu, S., & Nainar, S.K. (2023). Cyber
attacks, discretionary loan loss provisions, and banks’ earnings management. Finance
Research Letters, 54, 103705.

Johnston, A.C., Warkentin, M., & Siponen, M.T. (2015) ‘An enhanced fear appeal
rhetorical framework: Leveraging threats to the human asset through sanctioning

rhetoric’, MIS Quarterly, 39(1), pp. 113-134. DOI: 10.25300/MISQ/2015/39.1.05

157



K. Zeng, D. Wu, A. Chan and P. Mohapatra, "Exploiting multiple-antenna diversity for
shared secret key generation in wireless networks", INFOCOM 2010 Proceedings IEEE,
pp. 1-9, 2010

Kadena, E., & Gupi, M. (2021). Human factors in cybersecurity: risks and impacts.
Security Science Journal, 51-64. DOLI: https://doi.org/10.37458/ssj.2.2.3

Kemal Hajdarevic,Adna Kozic and Indira Avdgic,”Training Network Managers in
Ethical Hacking Techniques to Manage Resource Starvation Attacks using GNS3
Simulator”, International Conference on Information, Communication and Automation
Technologies (ICAT) , Sarajevo, Bosnia-Herzegovina , pp. 1-6 , Oct 26- 28, 2017
Kennedy, Mike. ,,Equifax hack shows we need more regulation.” Daily Herald. Infotrac
Newsstand, 2017

Kranenbarg, M. W., Holt, T. J. & van Gelder J.L. , “Offending and Victimization in the
Digital Age: Comparing Correlates of Cybercrime and Traditional Offending-Only,
Victimization-Only and the Victimization-Offending Overlap, Deviant Behavior,40:1,
pp. 40-55, 2019

Kumar, V., & Sharma, S. (2021). Cybersecurity strategies in Indian life insurance sector:
A framework analysis. International Journal of Information Security, 15(2), 110-125.
Kumar, N., & Jain, A. (2022). Audit-based approaches to measuring cybersecurity
effectiveness. Information Assurance India Journal, 9(4), 70-85.

Kumar, A., & Mehta, R. (2022). Cybersecurity audit practices in the Indian insurance
industry. Journal of Risk and IT Governance, 10(1), 33-47.

Kumar, A., & Bansal, R. (2022). Scalability of cybersecurity frameworks in Indian
financial services. Journal of Cybersecurity & Compliance, 10(1), 25-39.

Kumar, A. and Malhotra, R. (2023). Cyber resilience framework for Indian insurers.

*Journal of Cyber Policy and Insurance*, 4(1), pp.88—105.

158



Kumar, A., & Sharma, S. (2021). Customer trust erosion due to data breaches in Indian
insurance firms. Journal of Financial Services Cybersecurity, 5(2), 40-55.

L. J. Janczewski and A. M. Colarik, Cyber warfare and cyber terrorism,
Hershey:Information Science Reference, 2008

L. Y. Chang and N. Coppel, "Building cyber security awareness in a developing country:
lessons from Myanmar", Computers & Security, vol. 97, pp. 101959, 2020

Le Compte, D. Elizondo and T. Watson, "A renewed approach to serious games for cyber
security", 2015 7th International Conference on Cyber Conflict: Architectures in
Cyberspace, pp. 203-216, 2015

Lee, K. Kim, H. Lee and M. Jun, "A study on realtime detecting smishing on cloud
computing environments" in Advanced Multimedia and Ubiquitous Engineering, Berlin,
Heidelberg:Springer, pp. 495-501, 2016

Lee, 1. (2020). Internet of Things (IoT) cybersecurity: Literature review and IoT cyber
risk management. Future Internet, 12(9), 157. https://doi.org/10.3390/f112090157

Lee, L. (2019). Cybercrime has evolved: it's time cyber security did too. Computer Fraud
& Security, 2019(6), 8-11.

Lessambo, F.I. (2023). Anti-money laundering, counter financing terrorism and
cybersecurity in the banking industry: a comparative study within the G-20. Springer
Nature.

Lis, P., & Mendel, J. (2019). Cyberattacks on critical infrastructure: An economic
perspective. Economics and Business Review, 5(2), 24-47.

Liu, L., De Vel, O., Han, Q.L., Zhang, J., & Xiang, Y. (2018). Detecting and preventing
cyber insider threats: A survey. IEEE Communications Surveys & Tutorials, 20(2), 1397-
1417.

159



Llanten-Lucio, Y-I., Amador-Donado, S., & Marceles-Villalba, K. (2022). Validation of
cybersecurity framework for threat mitigation. Revista Facultad de Ingenieria, 31(62),
14840. https://doi.org/10.19053/01211129.v31.n62.2022.14840

M. Schwenk Jensen, J. Gruschka and N. [acono, "On technical security issues in Cloud",
IEEE International Conference on Cloud Computing, pp. 109-16, 2009

M. Choras, R. Kozik, D. Puchalski , W. Hotubowicz, "Correlation approach for sql
injection attacks detection", Inte. Joint Confe. CISIS“12-ICEUTE" 12-SOCO’ Special
Sessions, pp. 177-185, 2013

M. Kjaerland, "A taxonomy and comparison of computer security incidents from the
commercial and government sectors", Comput. Secur., vol. 25, no. 7, pp. 522-538, 200
M. Chertoff and P. Rosenzweig. (Mar. 1, 2015). A Primer on Globally Harmonizing
Internet Jurisdiction and Regulations, accessed on oct. 15, 2015.

M. Conti, N. Dragoni and V. Lesyk, "A survey of man in the middle attacks", [EEE
Communications Surveys & Tut., vol. 18, no. 3, pp. 2027-2051, 2016

M. A. Faysel and S. S. Haque, "Towards Cyber Defense: Research in Intrusion Detection
and Intrusion Prevention Systems", [JICSNS Int. J. Comput. Sci. Netw. Secur., vol. 10,
no. 7, 2010

Malatji, M. (2022). Industrial control systems cybersecurity: Back to basic cyber hygiene
practices. In 2022 International Conference on Electrical, Computer and Energy
Technologies (ICECET) (pp. 1-7). IEEE. DOI: 10.1109/ICECET55527.2022.9872810
Malatji, M. (2023). Offensive Artificial Intelligence: Current State of the Art and Future
Directions. In 2023 International Conference on Digital Applications, Transformation &
Economy (ICDATE) (pp. 1-6). IEEE.DOI: 10.1109/ICDATES58146.2023.10248780
Malik, A. A., & Tosh, D. K. (2020). Quantitative Risk Modeling and Analysis for Large-

Scale Cyber-Physical Systems. In 2020 29th International Conference on Computer

160



Communications and Networks (ICCCN) (pp. 1-6). IEEE. DOLI:
10.1109/ICCCN49398.2020.9209654

Manurung, D.T. (2020). Designing of user authentication based on multi-factor
authentication on wireless networks. Journal of Advance Research in Dynamical &
Control Systems, 12(1).

Marotta, A., & Madnick, S. (2020). Analyzing the interplay between regulatory
compliance and cybersecurity (Revised). Working Paper CISL# 2020-15 DOI:
10.2139/ssrn.3569902

Marotta, A., & Madnick, S. (2020). Tackling Cybersecurity Regulatory Challenges: A
Proposed Research Framework. In Workshop on E-Business (pp. 12-24). Cham: Springer
International Publishing. DOI: 10.1007/978-3-030-79454-5 2

Mathieu, T. & Guy, P., “A Framework for Guiding and Evaluating Literature reviews”,
Communications of the Association for Inf. System, 37(6), pp 6, 2015

Mathison, S. (1988) ‘Why triangulate?’, Educational Researcher, 17(2), pp. 13-17.

DOI: 10.3102/0013189X017002013

Mazumder, M.M.M., & Hossain, D.M. (2023). Voluntary cybersecurity disclosure in the
banking industry of Bangladesh: does board composition matter?. Journal of Accounting
in Emerging Economies, 13(2), 217-239.

Mbelli, T.M., & Dwolatzky, B. (2016, June). Cyber security, a threat to cyber banking in
South Africa: An approach to network and application security. In 2016 IEEE 3rd
International Conference on Cyber Security and Cloud Computing (CSCloud) (pp. 1-6).
IEEE.

Mehta, V., Iyer, S., & Menon, K. (2023). Emerging threat vectors and cyber resilience: A

study of India’s insurance sector. Asian Journal of Information Security, 14(2), 47-60.

161



Mehta, R., Desai, A., & Menon, V. (2022). Cybersecurity failures and their financial
implications in regulated Indian sectors. Asian Journal of Risk Management, 6(1), 89—
104.

Mehta, K., & Roy, S. (2021). Real-time monitoring and SIEM implementation in Indian
financial institutions. Cyber Defense Strategies Journal, 6(2), 88—99.

Melaku, H.M. (2023). A dynamic and adaptive cybersecurity governance framework.
Journal of Cybersecurity and Privacy, 3(3), 327-350.

Meltzer, J. P. (2020). Cybersecurity, digital trade, and data flows: re-thinking a role for
international trade rules. Global Economy & Development WP, 132. DOLI:
10.2139/ssrn.3595175

Meng, K., & Xiao, J.J. (2023). Digital finance and happiness: Evidence from China.
Information Technology for Development, 29(1), 151-169.

Mijwil, M. M., Unogwu, O. J., Filali, Y., Bala, 1., & Al-Shahwani, H. (2023). Exploring
the top five evolving threats in cybersecurity: an in-depth overview. Mesopotamian
Journal of Cybersecurity, 2023, 57-63. DOI: 10.58496/mjcs/2023/010

Milne, S., Sheeran, P. & Orbell, S. (2000) ‘Prediction and intervention in health-related
behavior: A meta-analytic review of protection motivation theory’, Journal of Applied
Social Psychology, 30(1), pp. 106-143. DOI: 10.1111/j.1559-1816.2000.tb02323.x
Mirembe, R., Muyeba, M. and Nyeko, S. (2022). Evaluating data protection
implementation in financial firms. *Journal of Information Privacy & Ethics*, 12(2),
pp.67-83.

Mishra, N., & Singh, A. (2023). Challenges in cybersecurity risk management in Indian
insurance firms. Cybersecurity Review, 7(1), 78-89.

Mittal, S., Das, P. K., Mulwad, V., Joshi, A., & Finin, T. ,”Cyber twitter: Using twitter to

generate alerts for cyber security threats and vulnerabilities”, Proceedings of the

162



IEEE/ACM International Conference on Advances in Social Networks Analysis and
Mining, pp. 860-867, 2016

Muhammad, A.R., Sukarno, P., & Wardana, A.A. (2023). Integrated Security
Information and Event Management (SIEM) with Intrusion Detection System (IDS) for
Live Analysis based on Machine Learning. Procedia Computer Science, 217, 1406-1415.
N. Virvilis, A. Mylonas, N. Tsalis and D. Gritzalis, "Security Busters: Web browser
security vs. rogue sites", Comput. Secur., vol. 52, pp. 90-105, 2015

N. Choucri and D. Goldsmith, "Lost in cyberspace: harnessing the Internet international
relations and global security", Bulletin of the Atomic Scientists, vol. 68, no. 2, pp. 70-77
Nasir, S. (2023). Exploring the effectiveness of cybersecurity training programs: factors,
best practices, and future directions. In Proceedings of the Cyber Secure Nigeria
Conference. DOI: 10.22624/aims/csean-smart2023p18

Nikhat Akhtar, Devendera Agarwal, “An Efficient Mining for Recommendation System
for Academics”, International Journal of Recent Technology and Engineering (IJRTE),
ISSN 2277- 3878 (online), SCOPUS, Volume-8, Issue-5, Pages 1619-1626, 2020, DOLI:
10.35940/ijrte.E5924.018520

Nikhat Akhtar, Yusuf Perwej, “The Internet of Nano Things (IoNT) Existing State and
Future Prospects”, for published in the GSC Advanced Research and Reviews
(GSCARR), e-ISSN: 2582- 4597, Volume 5, Issue 2, Pages 131-150, November 2020,
DOI: 10.30574/gscarr.2020.5.2.0110

Nikhat Akhtar, “A Model Based Research Material Recommendation System For
Individual Users”, Transactions on Machine Learning and Artificial Intelligence
(TMLALI), Society for Science and Education, United Kingdom (UK), ISSN 2054-7390,
Vol. 5, Issue 2, Pages 1 - 8, March 2017, DOI: 10.14738/tmlai.52.2842

163



Nikhat Akhtar, Firoj Parwej, Yusuf Perwej, “A Perusal of Big Data Classification and
Hadoop Technology”, International Transaction of Electrical and Computer Engineers
System (ITECES), USA, Volume 4, No. 1, Pages 26-38, 2017 , DOI: 10.12691/iteces-4-
1-4

Nikhat Akhtar, Devendera Agarwal, “A Literature Review of Empirical Studies of
Recommendation Systems”, International Journal of Applied Information Systems
(IJAIS), ISSN: 2249-0868, Foundation of Computer Science FCS, New York, USA,
Volume 10, No.2, Pages 6 — 14, December 2015, DOI: 10.5120/ijais2015451467

Nikhat Akhtar, Bedine Kerim, Yusuf Perwej, Anurag Tiwari, Sheeba Praveen,“A
Comprehensive Overview of Privacy and Data Security for Cloud Storage”, International
Journal of Scientific Research in Science, Engineering and Technology (IJSRSET),
Volume 08, Issue 5, Pages 113-152, September- October 2021, DOI:
10.32628/1JSRSET21852

Nikhat Akhtar, Devendra Agarwal, “A Survey of Imperfection of Existing Recommender
System for Academic Fraternity”, IOSR Journal of Computer Engineering (IOSR-JCE),
p-ISSN: 2278-8727 , Volume 20 , Issue 3, Pages 08-15, Ver.llI[(May — June. 2018), DOI:
10.9790/0661-2003030815

Nikhat Akhtar, Devendera Agarwal, “An Influential Recommendation System Usage for
General Users”, Communications on Applied Electronics (CAE), ISSN : 2394-4714,
Foundation of Computer Science, New York, USA, Vol. 5, No.7, Pages 5 — 9, 2016,
DOI: 10.5120/cae2016652315

Nikhat Akhtar, “Perceptual Evolution for Software Project Cost Estimation using Ant
Colony System”, International Journal of Computer Applications (IJCA) USA, Volume
81, No.14, Pages 23 30, 2013, DOI: 10.5120/14185-2385

164



Nish, A., Naumann, S., & Muir, J. (2020). Enduring cyber threats and emerging
challenges to the financial sector. Carnegie Endowment for International Peace..
Nkongolo, M. (2023). Navigating the complex nexus: cybersecurity in political
landscapes. arXiv preprint arXiv:2308.08005. DOI: 10.48550/arXiv.2308.08005

Nobles, C. (2018). The cyber talent gap and cybersecurity professionalizing. International
Journal of Hyperconnectivity and the Internet of Things (IJHIoT), 2(1), 42-51. DOI:
10.4018/IJHIOT.2018010104

Nugraha, A.C., Hidayanto, A.N., Indriany, H.S., Kurniati, H., & Firdaus, B.M.A. (2022).
Cybersecurity project implementation for resources protection: a case study of the
National Narcotics Board. In IOP Conference Series: Earth and Environmental Science
(Vol. 969, No. 1, p. 012061). IOP Publishing. DOI: 10.1088/1755-1315/969/1/012061
Ocaia, C., & Faibishenko, A. (2016). Challenges ahead for the banking industry. Spanish
Economic and Financial Outlook, 5(2), 53-65.

Ofori-Yeboah, A., Addo-Quaye, R., Oseni, W., Amorin, P., & Agangmikre, C. (2021).
Cyber Supply Chain Security: A Cost Benefit Analysis Using Net Present Value. In 2021
International Conference on Cyber Security and Internet of Things (ICSIoT) (pp. 49-54).
IEEE. DOI: 10.1109/ICSI0T55070.2021.00018

O’Donoghue, T. & Punch, K.F. (2003) Qualitative Educational Research in Action:
Doing and Reflecting, RoutledgeFalmer, London.

P. Chen, L. Desmet and C. Huygens, "A study on advanced persistent threats" in
Communications and Multimedia Security, Springer, pp. 63-72, 2014

Patel, R., Menon, D., & Iyer, V. (2023). Cybersecurity maturity assessments in India’s
insurance industry. Asia-Pacific Risk and Compliance Review, 11(3), 61-74.

Patel, R., & Iyer, D. (2023). Auditor involvement in third-party cybersecurity

evaluations. Cyber Risk Journal of India, 7(1), 44—58.

165



Patel, M., & Rao, D. (2023). Reputation management post-cyber breach: A study of
Indian insurers. Journal of Insurance Risk and Resilience, 7(3), 55-70.

Patel, R., & Desai, M. (2021). Cybersecurity challenges in regulated sectors: Focus on
life insurance. Indian Journal of Risk Management, 6(2), 60—72.

Popescu, A.L.C. (2021). The geopolitical impact of the emerging technologies. Bulletin
of" Carol I" National Defence University (EN), (04), 7-21. DOI: 10.53477/2284-9378-
21-38

Praveen Paliwal, "Cyber Crime", Nations Congress on the Prevention of Crime and
Treatment of Offenders, March 2016

Preetha, S., Lalasa, P., & Pradeepa, R. (2021). A comprehensive overview on
cybersecurity: threats and attacks. International Journal of Innovative Technology and
Exploring Engineering (IJITEE), 10(8). 98-106. DOI: 10.35940/ijitee.H9242.0610821
Priyanka Datta at. al.,” A Technical Review Report on Cyber Crimes in India”,
International Conference on Emerging Smart Computing and Informatics (ESCI),IEEE,
India, 2020

Prof. Kameswara Rao Poranki, Dr. Yusuf Perwej, Dr. Asif Perwej, "The Level of
Customer Satisfaction related to GSM in India “, published by The T1J's Research
Journal of Science & IT Management RJSITM, International Journal's-Research Journal
of Science & IT Management of Singapore, Singapore, Volume 04,Number: 03, Pages
29-36, 2015

Rao, S., Patel, M., & Desai, K. (2023). Digital transformation and cybersecurity in Indian
insurance companies. Journal of Insurance Studies, 11(4), 101-118.

Rao, S., Patel, M., & Desai, K. (2022). Digital transformation and cybersecurity in Indian

insurance companies. Journal of Insurance Studies, 11(4), 101-118.

166



Rao, M., & Verma, T. (2023). Benchmarking cybersecurity practices in Indian insurance
companies. Indian Journal of Risk Analytics, 7(1), 20-34.

Raymond Wu and Masayuki Hisada, "Static and Dynamic Analysis for Web Security in
industry Applications",

Recent Peer-Reviewed Academic References

Rehman, M.H.U. and Salah, K. (2020). Insurance for cybersecurity: Challenges and
research opportunities. *Future Generation Computer Systems*, 102, pp.308—-319.
Research on the Platform Economy and the Evolution of E- Commerce (pp. 274-298).
IGI Global. DOI: 10.4018/978-1-7998-

Rizvi, S., Orr, R.J., Cox, A., Ashokkumar, P., & Rizvi, M.R. (2020). Identifying the
attack surface for [oT network. Internet of Things, 9, 100162.

Roumen Trifonov, Georgi Manolov, Radoslav Yoshinov and Galya Pavlova, "A survey
of artificial intelligence for enhancing the information security", International Journal of
Development Research, vol. 7, no. 11, pp. 16866-16872, 2017

Ryman-Tubb, N.F., Krause, P., & Garn, W. (2018). How artificial intelligence and
machine learning research impacts payment card fraud detection: A survey and industry
benchmark. Engineering Applications of Artificial Intelligence, 76, 130-157.

S. Aftergood, "Cybersecurity. The Cold war online", Nature, vol. 547, no. 7661, pp. 30,
2017

S. Wu, Y. Chen, M. Li, X. Luo, Z. Liu and L. Liu, "Survive and Thrive: A Stochastic
Game for DDoS Attacks in Bitcoin Mining Pools", EEE/ACM Transactions on
Networking, vol. 28, no. 2, pp. 874-887, 2020

Sahin, I. and Demir, A. (2021). Protection Motivation Theory in cybersecurity research.

*Journal of Theoretical and Applied IT*, 99(4), pp.1012—-1025.

167



Salama, R., Al-Tudjman, F., Bhatia, S., & Yadav, S.P. (2023, April). Social engineering
attack types and prevention techniques-A survey. In 2023 International Conference on
Computational Intelligence, Communication Technology and Networking (CICTN) (pp.
817-820). IEEE.

Salem, LE., Mijwil, M.M., Abdulqader, A.W., Ismaeel, M.M., Alkhazraji, A. &
Alaabdin, A.M.Z. (2022). Introduction to the data mining techniques in cybersecurity.
Mesopotamian journal of cybersecurity, 2022, 28-37. DOI:
https://doi.org/10.58496/MJCS/2022/004

Salih, A., Zeebaree, S. T., Ameen, S., Alkhyyat, A., & Shukur, H. M. (2021). A survey
on the role of artificial intelligence, machine learning and deep learning for cybersecurity
attack detection. In 2021 7th International Engineering Conference “Research &
Innovation amid Global Pandemic"(IEC) (pp. 61-66). IEEE. DOL:
10.1109/IEC52205.2021.9476132

Sarwar Sayeed, and Hector Marco-Gisbert. “Assessing Blockchain Consensus and
Security Mechanisms against the 51% Attack.” Applied Sciences , no. 9, p. 1788, 2019
Shafgat, N. and Masood, R. (2019). Comparative analysis of cybersecurity frameworks.
*Computers & Security*®, 83, pp.375-389.

Sharma, G., Sivarajah, U. and Irani, Z. (2021). A review of cybersecurity risk in digital
ecosystems. *Government Information Quarterly*, 38(3), 101593.

Sharma, T., & Kaur, P. (2021). Risk assessment and mitigation in the Indian insurance
sector: Trends and impacts. Asian Journal of Risk Management, 8(2), 50-64.

Sharma, R.C., & Zamfiroiu, A. (2023). Cybersecurity Threats and Vulnerabilities in the
Metaverse. In 2023 International Conference on Intelligent Metaverse Technologies &

Applications iMETA) (pp. 1-7). IEEE. DOI: 10.1109/AMETA59369.2023.10294950

168



Sharma, A. & Gairola, S. (2021) ‘Cybersecurity risk management in Indian insurance
sector: Audit challenges and regulatory implications’, Journal of Financial Services
Marketing, 26(3), pp. 87-101. DOI: 10.1057/s41264-021-00100-7

Shim, S. (2023). The development of digital technologies and cyber security threats. State
and Politics, 29(1), 197-238. DOI: 10.56022/ceas.2023.29.1.197

Shropshire, J. and Warkentin, M. (2019). Behavioral Information Security: A Taxonomy.
*Computers & Security*, 87, 101584.

Sia, N. C., Hosseinian-Far, A., & Toe, T. T. (2021). Reasons Behind Poor Cybersecurity
Readiness of Singapore’s Small Organizations: Reveal by Case Studies. In Cybersecurity,
Privacy and Freedom Protection in the Connected World: Proceedings of the 13th
International Conference on Global Security, Safety and Sustainability, London, January
2021 (pp. 269- 283). Cham: Springer International Publishing. DOI: 10.1007/978-3-030-
68534-8 17

Sinha, R., & Verma, L. (2023). Skill gaps in cybersecurity teams: An Indian insurance
perspective. Cybersecurity Workforce Journal, 5(3), 33-47.

Sinha, R., & Verma, L. (2023). Skill gaps in cybersecurity teams: An Indian insurance
perspective. Cybersecurity Workforce Journal, 5(3), 33-47.

Sinha, T., Patel, M., & Roy, S. (2021). Evaluating the effectiveness of incident response
testing in financial services. Indian Journal of Cybersecurity Auditing, 8(2), 56—69.
Sinha, L., & Iyer, S. (2022). Transparency and breach reporting in India’s cybersecurity
framework. Cyber Law & Governance Review, 9(1), 66-81.

Siregar, S., & Chang, K.C. (2019). Cybersecurity Agility: Antecedents and Effects on
Security Incident Management Effectiveness. In 23rd Pacific Asia Conference on

Information Systems (PACIS 2019) (pp. 8-12).

169



Sokolov, V., & Skladannyi, P. (2023). Comparative analysis of strategies for building
second and third level of strategies for building the second and third level of educational
programs in the specialty 125 "cyber security". Electronic Specialized Scientific
Publication "Cybersecurity: Education, Science, Technology”, 4(20), 183-204. DOI:
10.28925/2663- 4023.2023.20.183204

T. Chmielecki, P. Cholda, P. Pacyna, P. Potrawka, N. Rapacz, R. Stankiewicz, et al.,
"Enterprise- oriented cybersecurity management", Computer Science and Information
Systems (FedCSIS) 2014 Federated Conference on, pp. 863-870, 7-10 Sept. 2014

T. Grant and S. Liles, On the military geography of cyberspace," Proc. Int. Conf. Inf.
Warfa, p. 66, 2014

Tanriverdiyev, E. (2022). The state of the cyber environment and national cybersecurity
strategy in developed countries. Studia Bezpieczenstwa Narodowego, 23(1), 19-26.DOLI:
https://doi.org/10.37055/sbn/149510

Tarhan, K. (2022). Historical development of cybersecurity studies: a literature review
and its place in security studies. Przeglad Strategiczny, 12(15), 393-414. DOI:
10.14746/ps.2022.1.23

Teoh, T. T., Zhang, Y., Nguwi, Y. Y., Elovici, Y., & Ng, W. L. “Analyst intuition
inspired high velocity big data analysis using PCA ranked fuzzy k-means clustering with
multi-layer perception (MLP) to obviate cyber security risk ”, 13th International
Conference on Natural Computation, Fuzzy Systems and Knowledge Discovery (ICNC-
FSKD), pp. 1790-1793, IEEE, 2017

Triplett, W. J. (2022). Addressing human factors in cybersecurity leadership. DOI:
10.3390/¢p2030029

Van Slyke SR, Van Slyke S, Benson ML. The Oxford Handbook of White Collar Crime.

Oxford University Press, 2016

170



Varma, P., Nijjer, S., Kaur, B., & Sharma, S. (2022). Blockchain for transformation in
digital marketing. In Handbook of

Wallis, T., Paul, G., & Irvine, J. (2021). Organisational Contexts of Energy
Cybersecurity. In European Symposium on Research in Computer Security (pp. 384-
402). Cham: Springer International Publishing. DOI: 10.1007/978-3-030-95484-0 22
Weber, R. & Studer, E. (2016) ‘Governance, risk, and compliance management as part of
an enterprise architecture management system’, Enterprise Information Systems, 10(2),
pp. 219-242.

DOI: 10.1080/17517575.2014.943577

X.Jin, W. Sun, Y. Liang, J. Guo and Z. Xie, "Design and implementation of intranet
safety monitoring platform for Power secondary system", Automation of Electric Power
System, pp. 99- 104, Aug. 2011

Xingan Li. “Crucial Elements in Law Enforcement against Cybercrime.” Inte. Journal of
Information Security Sci. , vol. 7, no. 3, pp. 140-158, 2018

Yau, H.M. (2018). Explaining Taiwan’s cybersecurity policy prior to 2016: effects of
norms and identities. Issues & Studies, 54(02), 1850004. DOI:
10.1142/S1013251118500042

Ying-Yu Lin. “China Cyber Warfare and Cyber Force.” Tamkang Journal of
InternationalmAffairs , vol. 22, no. 3, pp. 119-161, 2019

Yusuf Perwej ,* The Hadoop Security in Big Data: A Technological Viewpoint and
Analysis 7, International Journal of Scientific Research in Computer Science and
Engineering (IJSRCSE) , E- ISSN: 2320-7639, Volume 7, Issue 3, Pages 1- 14, June
2019, DOI: 10.26438/ijsrcse/v7i3.1014

171



Yusuf Perwej, “A Pervasive Review of Blockchain Technology and Its Potential
Applications”, Open Science Journal of Electrical and Electronic Engineering (OSJEEE),
New York, USA, Volume 5, No. 4, Pages 30 - 43, October, 2018

Yusuf Perwej, Md. Husamuddin, Majzoob K.Omer, Bedine Kerim, “A Comprehend the
Apache Flink in Big Data Environments” , IOSR Journal of Computer Engineering
(IOSR-JCE), USA, Volume 20, Issue 1, Ver. IV, Pages 48-58, 2018, DOI: 10.9790/0661-
2001044858

Yusuf Perwej, Kashiful Haq, Firoj Parwej, M. M. Mohamed Hassan ,“ The Internet of
Things (IoT) and its Application Domains”, International Journal of Computer
Applications (IJCA) ,USA , ISSN 0975 — 8887, Volume 182, No.49, Pages 36- 49, April
2019,DOI: 10.5120/ijca2019918763

Yusuf Perwej, Nikhat Akhtar, Firoj Parwej, “A Technological Perspective of Blockchain
Security”, International Journal of Recent Scientific Research (IJRSR), ISSN: 0976-3031,
Volume 9, Issue 11, (A), Pages 29472 — 29493, November 2018, DOL:
10.24327/ijrsr.2018.0911.2869

Yusuf Perwej , Firoj Parwej, “A Neuroplasticity (Brain Plasticity) Approach to Use in
Artificial Neural Network”, International Journal of Scientific & Engineering Research
(IJSER), France , ISSN 2229 — 5518, Volume 3, Issue 6, Pages 1- 9, June 2012, DOI:
10.13140/2.1.1693.2808

Yusuf Perwej, Shaikh Abdul Hannan, Firoj Parwej, Nikhat Akhtar , “A Posteriori Perusal
of Mobile Computing”, International Journal of Computer Applications Technology and
Research (IJCATR), , Volume 3, Issue 9, Pages 569 - 578, September 2014, DOI:
10.7753/1IJCATR0309.1008

Yusuf Perwej, “An Experiential Study of the Big Data”, International Transaction of

Electrical and Computer Engineers System (ITECES), USA, ISSN (Print): 2373-1273

172



ISSN (Online): 2373-1281, Science and Education Publishing, Volume 4, No. 1, Pages
14-25, 2017, DOI: 10.12691/iteces-4-1-3

Yusuf Perwej, “An Evaluation of Deep Learning Miniature Concerning in Soft
Computing”, International Journal of Advanced Research in Computer and
Communication Engineering, ISSN Volume 4, Issue 2, Pages 10 - 16, February 2015
DOI: 10.17148/IJARCCE.2015.4203

Yusuf Perwej, “The Ambient Scrutinize of Scheduling Algorithms in Big Data
Territory”, International Journal of Advanced Research (IJAR), ISSN 2320-5407,
Volume 6,Issue 3, Pages 241- 258, March 2018, DOL:

Yusuf Perwej, Bedine Kerim, Mohmed Sirelkhtem Adrees, Osama E. Sheta, “An
Empirical Exploration of the Yarn in Big Data”, International Journal of Applied
Information Systems (IJAIS) ISSN: 2249-0868, Foundation of Computer Science FCS,
New York, USA, Volume 12, No.9, Pages 19-29, December 2017, DOL:
10.5120/ijais2017451730

Yusuf Perwej, Ashish Chaturvedi, “Machine Recognition of Hand Written Characters
using Neural Networks”, International Journal of Computer Applications (IJCA), USA,
ISSN 0975 — 8887, Volume 14, No. 2, Pages 6- 9, January 2011, DOI: 10.5120/1819-
2380

Yusuf Perwej, Firoj Parwej, Mumdouh Mirghani Mohamed Hassan, Nikhat Akhtar, “The
Internet- of-Things (IoT) Security: A Technological Perspective and Review” ,
International Journal of Scientific Research in Computer Science Engineering and
Information Technology (IJSRCSEIT), Volume 5, Issue 1, Pages 462-482, February

2019, DOI: 10.32628/CSEIT195193

173



Yuya Jeremy Ong, Mu Qiao, Ramani Routray and Roger Raphael, "Context-Aware Data
Loss Prevention for Cloud Storage Services", 2017 IEEE 10th International Conference
on Cloud Computing (CLOUD), 2017

Zhang, X., & Ghorbani, A.A. (2021). Human factors in cybersecurity: Issues and
challenges in big data. Research Anthology on Privatizing and Securing Data, 1695-1725.
DOI: 10.4018/978- 1-7998-8954-0.ch082

Zhu Huafei, "Towards a Theory of Cyber Security Assessment in the Universal
Composable Framework", Information Science and Engineering (ISISE) 2009 Second
International Symposium on, pp. 203-207, 26—28 Dec. 2009

Zebrowski, P., Couce-Vieira, A., & Mancuso, A. (2022). A Bayesian framework for the
analysis and optimal mitigation of cyber threats to cyber-physical systems. Risk Analysis,

42(10), 2275-2290. DOI: 10.1111/risa.13900

174



APPENDIX A
SURVEY COVER LETTER

Krunal Shah

Pursuing doctorate in business administration in cyber security auditing
Department- Internal Assurance

University- Swiss School of business management

Dear Sir

I am a doctoral researcher at Swiss School of Business Management, conducting
Auditing cyber security in digital Age, which aims to explore the effectiveness of

cybersecurity risk management practices in the Indian life insurance sector.

As part of this research, I invite you to participate in a brief survey designed to gather
valuable insights from professionals like yourself, who possess expertise and experience
in this field. Your input is crucial to understanding current challenges and identifying

potential improvements that can benefit the industry as a whole.

Participation in this survey is voluntary, and all responses will be kept strictly
confidential and used solely for academic purposes. The survey will take approximately
45 minutes to complete. No personally identifiable information will be collected unless

you choose to provide it, and all data will be reported in aggregate form.

If you have any questions or need further information about the study, please feel free to

contact me at email or phone number.

Your participation would be greatly appreciated and will contribute significantly to the
advancement of knowledge in this important area. Thank you very much for considering

this invitation.
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Sincerely,

Krunal Shah
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APPENDIX B
INFORMED CONSENT

Informed Consent Form

AUDITING CYBERSECURITY RISKS IN THE DIGITAL AGE: EVALUATING
STRATEGIES AND PROTOCOLS FOR EFFECTIVE RISK ASSESSMENT AND
MITIGATION IN CYBERSECURITY AUDITS WITHIN THE LIFE INSURANCE
INDUSTRY IN INDIA

Researcher:

Krunal Shah

Doctorate in Business Administration
Department — Internal Assurance

University Name- Swiss School of Business Management

Purpose of the Study: You are invited to participate in a research study that aims to
evaluate cybersecurity risk assessment strategies in the Indian life insurance sector. This

research is part of my doctoral thesis at Swiss School of Business Management.

Procedures: If you agree to participate, you will be asked to complete a survey/interview
that will take approximately [duration]. Your responses will be used to analyze current

practices and challenges in cybersecurity risk management.

Voluntary Participation: Your participation is entirely voluntary. You may choose not

to participate or to withdraw at any time without any penalty or loss of benefits.

Confidentiality: All information you provide will be kept strictly confidential. Data will
be anonymized and reported only in aggregate form to ensure your identity cannot be
linked to your responses. Any identifying information will be securely stored and

accessible only to the research team.
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Risks and Benefits: There are no known risks associated with this study. While there
may be no direct benefit to you, your participation will contribute valuable insights that

may help improve cybersecurity practices in the industry.

Contact Information:
If you have any questions about this study or your rights as a participant, please contact

me at Email or Phone Number.

Consent:
By continuing with the survey/interview, you indicate that you have read and understood
the information above, that your questions have been answered to your satisfaction, and

that you voluntarily agree to participate in this study.

[ ] I agree to participate in this research study.

[]Ido NOT agree to participate in this research study.

Thank you for your time and consideration.
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APPENDIX C
INTERVIEW GUIDE

Title: Evaluating the Effectiveness of Cybersecurity Risk Assessment and Mitigation

Strategies in Indian Life Insurance Firms

Researcher: Krunal Shah

Institution: Swiss School of Business Management

Purpose of the Interview

The purpose of this interview is to gather in-depth insights from professionals involved in
cybersecurity, IT governance, risk management, and compliance functions within life
insurance firms in India. Your responses will support the doctoral research and help

assess the effectiveness and adaptability of current cybersecurity practices.

Estimated Duration: 45—-60 minutes

Format: Semi-structured (with open-ended and follow-up questions)

Section A: Background Information

(To build context and understand the participant's role)

1. Could you please describe your current role and responsibilities?

2. How many years of experience do you have in cybersecurity and/or audit
functions?

3. What cybersecurity frameworks (e.g., NIST, ISO 27001, COBIT) does your

organization currently use?

Section B: Threat Modeling and Risk Assessment (RQ1 / H1)
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4. How effective do you think your organization’s current cybersecurity risk
assessment process is?

5. Do you believe the threat modeling used is comprehensive and up-to-date?

6. Are there any recent incidents where existing assessments failed to detect or
mitigate a risk? If yes, please elaborate.

7. Do you think standard frameworks support real-world threat scenarios in your

specific industry context?

Section C: Scalability and Adaptability of Frameworks (RQ2 / H2)

8. How adaptable are your cybersecurity strategies to emerging technologies like Al,
cloud computing, or remote work?

9. Are audit tools and processes updated frequently to address new or evolving cyber
threats?

10. How does your organization ensure its frameworks scale across departments or

geographies?

Section D: Cybersecurity Incidents and Organizational Impact (RQ3 / H3)

11. Have you experienced or witnessed a major cybersecurity incident in your
organization?

12. What were the reputational, financial, or regulatory impacts of the breach?

13. How did the incident affect your customers' trust or retention?

14. What changes were implemented post-incident?
Section E: Performance Measurement and KPIs (RQ4 / H4)

15. What key performance indicators (KPIs) does your organization track to assess
cybersecurity effectiveness? (e.g., MTTR, MTTD, incident cost)
16. How are these metrics integrated into audit or compliance processes?

17. Do you believe current KPIs provide a clear picture of cyber readiness?
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Section F: Ethical and Cultural Considerations

18. How does your organization handle ethical concerns in cybersecurity auditing
(e.g., data privacy, internal conflicts of interest)?

19. Do you feel that auditors and IT security professionals face pressure to overlook
certain risks?

20. How is ethical accountability enforced in your cybersecurity programs?

Section G: Third-Party Risk and Vendor Management

21. How does your organization assess and monitor cybersecurity risks related to
third-party vendors and service providers?

22. Are external vendors subject to the same audit rigor as internal teams?

23. Can you share any challenges you've faced in managing vendor-related cyber

risks?
Section H: Incident Response Preparedness

24. Does your organization conduct regular cyber drills or simulations (e.g.,
red/purple teaming)?
25. Are roles and responsibilities clearly defined during a cyber crisis?

26. How confident are you in your organization’s incident response readiness?

Section I: Closing Questions

27. In your view, what are the most critical gaps in current cybersecurity risk
management practices in the life insurance sector?

28. What improvements or innovations would you recommend for audit processes
and threat modeling?

29. Is there anything else you would like to share regarding cybersecurity strategies or

practices in your organization?
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Consent Reminder

Before we begin, I’d like to confirm that your participation is voluntary, your responses
will remain confidential, and you can withdraw at any time. Do I have your consent to

proceed with this interview?

Thank you so much for your consent.
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APPENDIX D
Survey Questions
Requesting your consent to use your feedback for research and analysis and can be share

with university and other fellow members of Swiss school of business management.

Consent C]

Section 1: Strategies and Frameworks for Cybersecurity Auditing - The primary objective
of developing strategies and frameworks for cybersecurity auditing is to establish a
structured and comprehensive approach to evaluating, monitoring, and enhancing the
security posture of information systems
1. Which framework do you primarily use to evaluate cybersecurity policies?

A. NIST Cybersecurity Framework

B. ISO 27001

C. COBIT

D. None of the above
2. How effective are existing frameworks in aligning cybersecurity policies with industry
standards?

A. Highly effective

B. Moderately effective

C. Slightly effective

D. Not effective
3. What is the biggest challenge in aligning cybersecurity policies with regulations?

A. Complexity of regulatory requirements

B. Lack of skilled auditors

C. Rapid technological changes

D. High costs
4. How often should cybersecurity policies be reviewed to ensure compliance with
industry standards?

A. Quarterly
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B. Annually
C. Every two years
D. Only when regulations change
5. Which industry is most vulnerable to misalignment with cybersecurity standards?
A. Financial services
B. Healthcare
C. Retail
D. Manufacturing
6. Which of the following is a key goal of aligning cybersecurity policies with industry
standards?
A. Reducing operational costs
B. Enhancing system performance
C. Ensuring regulatory compliance
D. Improving employee satisfaction
7. Which organization developed the NIST Cybersecurity Framework?
A. ISO
B. NIST
C.ISACA
D. PCI
8. What is the first step in conducting a cybersecurity audit?
A. Implementing controls
B. Identifying applicable regulations and frameworks
C. Testing the incident response plan
D. Drafting audit recommendations
9. Which standard is most commonly used for Information Security Management
Systems (ISMS)?
A. 1SO 27001
B. NIST 800-53
C. COBIT 2019
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D.SOC 2
10. What type of audit focuses on identifying gaps in cybersecurity policy
implementation?
A. Performance audit
B. Risk audit
C. Financial audit

D. Operational audit

Section 2: Evolving Practices in Cybersecurity Auditing - The objective of evolving
practices in cybersecurity auditing is to adapt audit methodologies and processes to
address the dynamic nature of cyber threats and the increasing complexity of digital
ecosystems. Key objectives include: Adapt to Emerging Threats, Leverage Advanced
Technologies, Strengthen Proactive Risk Management, Ensure Scalability and Flexibility
and Improve Audit Efficiency.

11.What is the most critical factor in assessing an incident response plan's effectiveness?
A. Speed of response

B. Accuracy of response

C. Clear roles and responsibilities

D. Regular testing and drills

12.How well do current auditing practices address rapidly evolving cyber threats?

A. Very well

B. Moderately well

C. Poorly

D. Not at all

13. Which of the following tools do you use to assess cybersecurity readiness?

A. Vulnerability scanners

B. Penetration testing tools

C. Security information and event management (SIEM) systems

D. All of the above
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14. Should cybersecurity audits include simulated cyberattacks to evaluate incident
response?

A. Always

B. Often

C. Rarely

D. Never

15. What is the primary challenge in evolving auditing practices to address new threats?
A. Lack of skilled auditors

B. Inadequate tools

C. Resistance to change

D. Insufficient budget

16. Which is the primary focus of modern cybersecurity audits?

A. Network performance

B. Threat intelligence integration

C. Employee satisfaction

D. Profitability

17. What is a key advantage of using penetration testing in audits?

A. Reduces audit costs

B. Identifies potential security vulnerabilities

C. Eliminates all risks

D. Speeds up incident response

18. How often should cybersecurity incident response plans be tested?

A. Annually

B. Quarterly

C. Every five years

D. When an incident occurs

19. Which metric is critical for assessing the effectiveness of an incident response plan?
A. Network latency

B. Mean Time to Detect (MTTD)
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C. Profit margins

D. Employee retention rate

20. What is the primary challenge in auditing cloud-based systems?
A. Data scalability

B. Lack of direct access to infrastructure

C. Poor user interfaces

D. High deployment costs

Section 3: Ethical Implications in Cybersecurity Auditing - The objective of addressing
ethical implications in cybersecurity auditing is to ensure that audit processes are
conducted with integrity, transparency, and respect for privacy while balancing
organizational security goals with broader societal responsibilities. Key objectives
include, Protect Privacy and Confidentiality, Promote Transparency, Uphold Professional
Integrity, Prevent Misuse of Data, Address Bias and Discrimination and Respect Legal
and Cultural Norms.

21. What is the most significant ethical concern in auditing cybersecurity risks?

A. Breach of individual privacy

B. Misuse of sensitive data

C. Conflicts of interest

D. All of the above

22. Should organizations involve independent ethics committees in cybersecurity audits?
A. Yes, always

B. Yes, sometimes

C. No, it's unnecessary

D. Unsure

23. How do auditors typically address privacy concerns during audits?

A. Anonymizing data

B. Following legal requirements only

C. Ignoring privacy concerns
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D. Conducting thorough risk assessments

24. What is the primary ethical dilemma faced during third-party vendor audits?
A. Lack of transparency

B. Limited access to data

C. Pressure to approve non-compliant vendors

D. All of the above

25. How frequently do ethical concerns arise during cybersecurity audits?

A. Often

B. Sometimes

C. Rarely

D. Never

26. What is a major ethical concern when auditing personal data?

A. Cost of audits

B. Privacy breaches

C. Time delays

D. Lack of documentation

27. Which regulation focuses primarily on protecting the privacy of EU citizens?
A. CCPA

B. GDPR

C. HIPAA

D. ISO 31000

28. What should auditors do if they identify a significant data protection violation?
A. Ignore it

B. Report it to the relevant authority

C. Delete all data

D. Inform only the client

29. What is a key ethical concern in third-party cybersecurity audits?

A. Cost overruns

B. Lack of transparency
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C. Lengthy reports

D. Overreliance on manual processes

30. How can organizations address ethical concerns during cybersecurity audits?
A. Ignoring privacy laws

B. Developing clear ethical guidelines

C. Outsourcing all audits

D. Conducting audits anonymously

Section 4: Collaboration in Cybersecurity Auditing - The objective of fostering
collaboration in cybersecurity auditing is to enhance the effectiveness, efficiency, and
adaptability of auditing processes through shared expertise, resources, and coordinated
efforts. Key objectives include - Leverage Collective Expertise, Improve Risk
Identification, Enhance Communication and Coordination, Streamline Audit Processes
and Promote Standardization.

31. Who should auditors collaborate with most closely during cybersecurity audits?

A. IT security teams

B. Data privacy officers

C. Risk management teams

D. All of the above

32. What is the biggest obstacle to effective collaboration between auditors and IT
security teams?

A. Communication barriers

B. Lack of shared goals

C. Insufficient training

D. Conflicting priorities

33. How can collaboration between auditors and IT security teams be improved?

A. Joint training sessions

B. Clear documentation of roles

C. Regular meetings and updates
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D. All of the above

34. How well do current collaboration efforts address the complexity of cybersecurity
risks?

A. Very well

B. Moderately well

C. Poorly

D. Not at all

35. What is the primary benefit of closer collaboration between auditors and
cybersecurity teams?

A. Improved risk identification

B. More comprehensive audits

C. Faster resolution of vulnerabilities

D. All of the above

36. Who plays a critical role in bridging gaps between auditors and IT teams?
A. Legal advisors

B. Data Privacy Officers

C. Marketing managers

D. HR personnel

37. What is the primary benefit of collaboration between auditors and IT security teams?
A. Reduced costs

B. Improved security insights

C. Faster project timelines

D. Fewer meetings

38. Which of the following enhances collaboration during cybersecurity audits?
A. Isolated working silos

B. Regular communication

C. Rigid hierarchies

D. Avoiding documentation

39. How often should cross-functional cybersecurity meetings be held during an audit?
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A. Once a year

B. Weekly

C. Only after a major incident

D. Never

40. What is a common barrier to collaboration between auditors and cybersecurity teams?
A. Lack of trust

B. Clear objectives

C. Defined roles

D. Strong leadership

Section 5: Emerging Trends in Cybersecurity Auditing - The objective of addressing
emerging trends in cybersecurity auditing is to adapt auditing practices to the rapidly
evolving technological landscape and changing threat dynamics, ensuring audits remain
relevant, effective, and forward-looking. Key objectives include: Incorporate Advanced
Technologies, Address New Threats, Support Continuous Auditing, Enhance Data-
Driven Auditing and Adapt to Regulatory Changes.

41. What role does Al play in modern cybersecurity audits?

A. Reduces human errors

B. Replaces auditors entirely

C. Focuses on non-technical audits

D. Eliminates all risks

42. Which type of cybersecurity risk is hardest to assess during audits?

A. Insider threats

B. Phishing attacks

C. Malware

D. Network outages

43. What is the most significant benefit of continuous auditing?

A. Real-time risk detection

B. Reduced documentation needs

C. Simplified audits
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D. Higher revenues

44. What is a critical component of cybersecurity risk assessment?

A. Asset inventory

B. Employee count

C. Marketing strategy

D. Office location

45. Which type of audit focuses on third-party cybersecurity risks?

A. Operational audit

B. Vendor risk audit

C. Financial audit

D. Performance audit

Section 6: Auditing Challenges and Opportunities - The objective of addressing
challenges and opportunities in auditing is to identify, understand, and navigate obstacles
while leveraging potential advantages to enhance the effectiveness, efficiency, and value
of audit processes. Key objectives include: Identify Key Challenges, Enhance Risk
Mitigation, adapt to Technological Advancements, Improve Audit Efficiency and
Strengthen Stakeholder Collaboration

46. What is the most common reason organizations fail cybersecurity audits?

A. Budget constraints

B. Lack of policy enforcement

C. Excessive documentation

D. Misaligned goals

47. What is the primary objective of a cybersecurity audit?

A. Improve revenue

B. Ensure regulatory compliance

C. Simplify operations

D. Reduce employee turnover

48. Which cybersecurity domain is often under-audited?

A. Endpoint security
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B. Data backups

C. Supply chain risks

D. Password policies

49. What is a common outcome of failing to align with cybersecurity frameworks?
A. Increased profits

B. Legal penalties

C. Stronger systems

D. Enhanced collaboration

50. Which emerging trend will most impact future cybersecurity audits?
A. Manual processes

B. Cloud adoption

C. Static reporting

D. On-premises systems

Interview Question

1. The rationale for asking qualitative questions is to gain in-depth insights, explore
perspectives, and understand the underlying reasons, motivations, and experiences
behind a topic. What strategies and frameworks can auditors employ to evaluate
the alignment between an organization's cybersecurity policies, regulatory
requirements, and industry standards in the digital age?

2. What are the key cybersecurity risks that auditors should focus on in today’s
digital landscape and How has cybersecurity auditing evolved in recent years?

3. Risk Identification & Assessment - How do auditing practices need to evolve to
assess the effectiveness of cybersecurity incident response plans and procedures
in the face of rapidly evolving cyber threats?

4. Audit Frameworks & Best Practices - How do you ensure the effectiveness of
cybersecurity controls during an audit and What are some best practices for

conducting a comprehensive cybersecurity audit?
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10.

1.

Challenges in Cybersecurity Audits: What are the biggest challenges in auditing
cybersecurity risks today and How do you address resistance from organizations
when implementing cybersecurity audit recommendations?

How can auditors collaborate more closely with IT security teams and data
privacy officers to create a holistic approach for identifying, evaluating, and
addressing cybersecurity risks across an organization's digital landscape?
Technological Impact on Cybersecurity Auditing - How have emerging
technologies (Al cloud computing, lota) impacted cybersecurity risk auditing and
What role do automated tools play in cybersecurity audits?

Regulatory & Compliance Considerations - The objective is to Assess the Role of
Auditors in Regulatory Compliance, Evaluate Compliance Challenges, Analyze
the Impact of Non-Compliance, Explore Strategies for Ensuring Compliance.
How do cybersecurity audits align with regulatory compliance requirements (e.g.,
DPDP guidelines and How do you ensure that organizations comply with
cybersecurity regulations while maintaining operational efficiency?

What are the ethical implications of auditing cybersecurity risks, especially
concerning the privacy of individuals and data protection regulations, and how
can these concerns be addressed effectively?

Future of Cybersecurity Auditing - What skills and knowledge should future

cybersecurity auditors focus on?
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APPENDIX E

Outcome of Survey

Below is the detailed summary of the outcome from survey,

Google Form Survey: Auditing Cybersecurity Risks in the Digital Age

Introduction - As part of my research program, Auditing Cybersecurity Risks in the Digital
Age: Evaluating Strategies and Protocols for Effective Risk Assessment and Mitigation in
Cybersecurity Audits within the Life Insurance Industry in India, I seek your valuable
feedback.

Your responses will help improve cybersecurity audit practices. By participating, you
consent to your feedback being used for research and analysis, which may be shared with

the university and fellow members of the Swiss School of Business Management.

Google Form Survey: Auditing Cybersecurity Risks in the Digital Age Introduction As part of my
research program, Auditing Cybersecurity Risks in t...u consent to participate in this survey? (Required)

323 responses

® Yes
® No
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Section 1: Strategies and Frameworks for Cybersecurity Auditing 1. Which framework do you

primarily use to evaluate cybersecurity policies?
323 responses

@ NIST Cybersecurity Framework
® 1S0 27001

@ coBIT

@ None of the above

2. How effective are existing frameworks in aligning cybersecurity policies with industry standards?
322 responses

@ Highly effective

@ Moderately effective
@ Slightly effective

@ Not effective
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3. What is the biggest challenge in aligning cybersecurity policies with regulations?

319 responses
@ Complexity of regulatory requirements
@ Lack of skilled auditors
@ Rapid technological changes
@ High costs
28.8%

4.How often should cybersecurity policies be reviewed to ensure compliance?
321 responses

® Quarterly

® Annually

@ Every two years

@ Only when regulations change

Section 2: Evolving Practices in Cybersecurity Auditing 5. What is the most critical factor in

assessing an incident response plan's effectiveness ?
322 responses

@ Speed of response

@ Accuracy of response

@ Clear roles and responsibilities
@ Regular testing and drills
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6.How well do current auditing practices address rapidly evolving cyber threats?
319 responses

@ Very well

@ Moderately well
@ Poorly

® Not at all

7. Should cybersecurity audits include simulated cyberattacks to evaluate incident response?

321 responses

@ Always
@ Often

© Rarely
@® Never

Section 3: Ethical Implications in Cybersecurity Auditing 8. What is the most significant ethical

concern in auditing cybersecurity risks?
323 responses

@ Breach of individual privacy
@ Misuse of sensitive data

@ Conflicts of interest

@ All of the above
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9.How do auditors typically address privacy concerns during audits?
318 responses

@ Anonymizing data

@ Ignoring privacy concerns

@ Following legal requirements only

@ Conducting thorough risk assessments

10. How can organizations address ethical concerns during cybersecurity audits?
320 responses

@ Developing clear ethical guidelines
@ Ignoring privacy laws
@ Outsourcing all audits

‘ @ Conducting audits anonymously
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Section 4: Collaboration in Cybersecurity Auditing 11. Who should auditors collaborate with most

closely during cybersecurity audits?
323 responses

@ T security teams

@ Data privacy officers

@ Risk management teams
@ All of the above

Ry

12. How can collaboration between auditors and IT security teams be improved?
322 responses

@ Joint training sessions

@ Clear documentation of roles
@ Regular meetings and updates
@ All of the above
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13.What is the biggest obstacle to effective collaboration between auditors and IT security teams?
322 responses

@ Communication barriers
@ Lack of shared goals
@ Insufficient training

@ Conflicting priorities

Section 5: Emerging Trends in Cybersecurity Auditing 14. What role does Al play in modern

cybersecurity audits?
323 responses

® Reduces human errors

@ Replaces auditors entirely

@ Focuses on non-technical audits
@ Eliminates all risks
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15. What is the most significant benefit of continuous auditing?
322 responses

@ Real-time risk detection

@ Reduced documentation needs
@ Simplified audits

@ Higher revenues

16. Which type of cybersecurity risk is hardest to assess during audits?

323 responses

@ Insider threats
@ Phishing attacks
@ Malware

@ Network outages

Section 6: Auditing Challenges and Opportunities 17. What is the most common reason

organizations fail cybersecurity audits?
322 responses

@ Budget constraints

@ Lack of policy enforcement
@ Excessive documentation
@ Misaligned goals

202



18. Which cybersecurity domain is often under-audited?
323 responses

@ Endpoint security
@ Data backups

@ Supply chain risks
@ Password policies

19. Which emerging trend will most impact future cybersecurity audits?
323 responses

@ Cloud adoption

@ Manual processes

@ Static reporting

@ On-premises systems
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28. Which industry is most vulnerable to misalignment with cybersecurity standards?
309 responses

@ Healthcare
@ Retail
@ Manufacturing

) ® Financial services

29. Which emerging trend will most impact future cybersecurity audits?
311 responses

@ Manual processes

@ Cloud Adoption

@ Static Reporting

@ On Premises System

@ Ensuring regulatory compliance

30. Which of the following is a key goal of aligning cybersecurity policies with industry standards?
309 responses

@ Reducing operational costs

@ Enhancing system performance
@ Ensuring regulatory compliance
@ Improving employee satisfaction
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31. Which standard is most commonly used for Information Security Management Systems (ISMS)?
312 responses

® SO 27001
@ NIST 800-53
@ COBIT 2019
® soc?2

32. What type of audit focuses on identifying gaps in cybersecurity policy implementation?
309 responses

@ Performance audit
@ Risk audit

@ Financial audit

@ Operational audit

33. What is the most critical factor in assessing an incident response plan's effectiveness?
312 responses

@ Speed of response

@ Accuracy of response

@ Clear roles and responsibilities
@ Regular testing and drills
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34. How well do current auditing practices address rapidly evolving cyber threats?

311 responses

@ Very well

@ Moderately well
@ Poorly

® Not at all

35. Which of the following tools do you use to assess cybersecurity readiness?

313 responses

@ Vulnerability scanners
@ Penetration testing tools

@ Security information and event
management (SIEM) systems

@ All of the above

36 Should cybersecurity audits include simulated cyberattacks to evaluate incident response?

312 responses

® Always
@ Often

@ Rarely
® Never
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37. What is the primary challenge in evolving auditing practices to address new threats?
313 responses

@ Lack of skilled auditors
@ Inadequate tools

@ Resistance to change
@ Insufficient budget

38. Which is the primary focus of modern cybersecurity audits?
311 responses

@ Network performance

@ Threat intelligence integration
@ Employee satisfaction

@ Profitability

39. What is a key advantage of using penetration testing in audits?
312 responses

@ Reduces audit costs

@ |dentifies potential security
vulnerabilities

@ Eliminates all risks
@ Speeds up incident response
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40. How often should cybersecurity incident response plans be tested?
312 responses

@ Annually

® Quarterly

@ Every five years

@ When an incident occurs

41. Which metric is critical for assessing the effectiveness of an incident response plan?

312 responses
@ Network latency
® Mean Time to Detect (MTTD)
@ Profit margins
@ Employee retention rate
98.4%
—_— |

42. What is the primary challenge in auditing cloud-based systems?

312 responses
@ Data scalability
@ Lack of direct access to infrastructure
@ Poor user interfaces
@ High deployment costs
98.7% e
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Ethical Implications in Cybersecurity Auditing - The objective of addressing ethical implications in

cybersecurity auditing is to ensure that audit proce...ant ethical concern in auditing cybersecurity risks?
313 responses

@ Breach of individual privacy
@ Misuse of sensitive data

@ Conflicts of interest

@ All of the above

44. Should organizations involve independent ethics committees in cybersecurity audits?

313 responses

@ Yes, always

@ Yes, sometimes

@ No, it's unnecessary
@® Unsure
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45. How do auditors typically address privacy concerns during audits?

310 responses

@ Anonymizing data

@ Following legal requirements only

@ Ignoring privacy concerns

@ Conducting thorough risk assessments

46. What is the primary ethical dilemma faced during third-party vendor audits?

313 responses

@ Lack of transparency
@ Limited access to data

@ Pressure to approve non-compliant
vendors

@ All of the above

47. How frequently do ethical concerns arise during cybersecurity audits?

312 responses

® Often
® Sometimes
@ Rarely
® Never

210



48. What is a major ethical concern when auditing personal data?
311 responses

@ Cost of audits

@ Privacy breaches

@ Time delays

@ Lack of documentation

49. Which regulation focuses primarily on protecting the privacy of EU citizens?
313 responses

@ CCPA
® GDPR
@ HIPAA
@ IS0 31000
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50. What should auditors do if they identify a significant data protection violation?

313 responses

@ Ignore it

@ Report it to the relevant authority
Delete all data

@ Inform only the client

Qualitative interview based questions

What strategies and frameworks can auditors use to align cybersecurity policies with
regulations and industry standards? - Auditors can use frameworks like NIST
Cybersecurity Framework, ISO 27001, and COBIT to align cybersecurity policies with
regulations. Key strategies include conducting risk assessments, implementing continuous
monitoring, and ensuring policy enforcement. Additionally, mapping cybersecurity
controls to regulatory requirements, such as GDPR, DPDP Act, and PCI-DSS, helps
maintain compliance.

How have cybersecurity audits evolved in recent years, and what new challenges do
auditors face? - Cybersecurity audits have evolved from periodic manual reviews to
continuous risk monitoring using Al and automation. New challenges include rapid
technological advancements, increased cloud adoption, and sophisticated cyber threats like
Al-driven attacks. Additionally, compliance with ever-changing global regulations and
addressing supply chain vulnerabilities are growing concerns.

What best practices ensure an effective cybersecurity audit? - Define clear objectives
aligned with organizational risks. Use recognized frameworks (e.g., NIST, ISO 27001).
Perform regular vulnerability assessments and penetration testing. Ensure collaboration
between auditors, IT security, and compliance teams. Maintain audit trails for transparency

and accountability. Implement continuous monitoring to detect threats in real-time.
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How can auditors collaborate more closely with IT security teams to address cybersecurity
risks holistically? - Collaboration can be improved through: Regular meetings to discuss
security posture and threats. Joint training sessions to enhance knowledge-sharing. Clear
documentation of responsibilities to prevent misunderstandings. Real-time communication
tools for quick incident response. Integrating audit findings into IT security improvements
proactively.

What role do emerging technologies (Al cloud computing, IoT) play in cybersecurity risk
auditing? - Emerging technologies play a crucial role in enhancing security and audit
capabilities: Al & Machine Learning: Automate threat detection and anomaly analysis.
Cloud Security Tools: Ensure compliance in multi-cloud environments. IoT Security
Audits: Address vulnerabilities in connected devices. Blockchain Technology: Improve
data integrity and prevent fraud.

How do cybersecurity audits align with regulatory compliance requirements (e.g., DPDP
guidelines)? - Cybersecurity audits align with DPDP, GDPR, HIPAA, and PCI-DSS by
ensuring: Data encryption & access control to protect personal information. Regular
compliance checks to meet evolving legal requirements. Incident response readiness for
data breaches. Privacy-by-design principles in IT infrastructure.

What ethical concerns arise when auditing cybersecurity risks, and how can they be
mitigated? - Key ethical concerns include: Breach of privacy (handling sensitive user data)
Conflict of interest (biased auditing reports). Misuse of confidential information by
unauthorized parties. Mitigation Strategies: Implement strict ethical guidelines for
auditors. Ensure data anonymization to protect privacy. Maintain independent third-party
audits for transparency.

What skills and knowledge should future cybersecurity auditors focus on? - Future
cybersecurity auditors should focus on cloud security auditing (AWS, Azure, GCP). Al-
driven threat detection & automation tools. Regulatory compliance expertise (GDPR,
DPDP Act, PCI-DSS). Penetration testing & ethical hacking (CEH, OSCP certifications).

Incident response & forensic analysis.
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APPENDIX F

Outcome of each survey question with inference and Recommendations

As per survey outcome, 98.1 % participants reported that NIST Cybersecurity Framework
primarily use to evaluate cybersecurity policies? —

Inference - High Awareness and Adoption: The exceptionally high percentage (98.1%)
indicates widespread awareness and acceptance of the NIST CSF among the surveyed
audience. It is likely considered a standard or best-practice tool for cybersecurity
evaluation.

Framework Credibility and Trust: The result reflects the credibility of the NIST CSF as a
reliable benchmark for assessing and shaping cybersecurity policies across industries.
Focus on Policy Evaluation: While the NIST CSF is a flexible framework applicable to
multiple aspects of cybersecurity, the survey indicates that its dominant use case in practice
is policy evaluation, which might overshadow its broader utility in areas such as risk
management, controls implementation, and continuous monitoring.

Maturity of Cybersecurity Programs: The reliance on NIST CSF suggests that
organizations are actively seeking structured and recognized methods to evaluate and align
their policies with established cybersecurity principles, hinting at a growing maturity in
their security programs.

Recommendations - Expand Awareness of Broader Uses: Educate stakeholders on the full
range of NIST CSF applicationsnot just policy evaluation but also its utility in risk
assessment, incident response planning, and continuous improvement cycles.

Promote Framework Integration:Encourage integration of the NIST CSF with other
standards (e.g., ISO 27001, CIS Controls) to create a more comprehensive cybersecurity

governance model.
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Regular Policy Reviews Using NIST CSF: Organizations should continue to use the
framework for regular evaluations of their cybersecurity policies to ensure alignment with
evolving threats and compliance requirements.

Tailor Implementation by Industry: Develop sector-specific implementation guidelines or
case studies to help different industries apply the NIST CSF more effectively, especially if
policy evaluation is the starting point.

Benchmarking and Metrics: Encourage organizations to use the NIST CSF to establish
cybersecurity performance metrics and benchmarking capabilities to measure year-over-
year improvement.

As per 93.5 % responses, Existing frameworks in aligning cybersecurity policies with
industry standards are Moderately effective.

Inference- Perceived Gaps in Framework Effectiveness: While frameworks such as NIST
CSF, ISO 27001, and others are widely adopted, the fact that nearly all respondents see
them as only "moderately effective" indicates there may be practical implementation
challenges, lack of customization, or difficulty in keeping up with evolving threats and
standards.

Need for Better Alignment with Business Needs: Frameworks might not be fully aligned
with the unique operational, regulatory, or threat landscapes of different industries. This
may result in only partial effectiveness in guiding policy development.

Operational Execution vs. Framework Design: The moderate effectiveness could also
reflect gaps between theory and practicei.e., frameworks may be sound in design, but
execution and integration within organizations may be lacking due to resource constraints,

lack of expertise, or poor governance.
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Evolving Cyber Threats: The rapidly changing threat landscape may be outpacing the
agility of current frameworks, making them appear static or outdated in dynamic
environments.

Recommendations- Promote Adaptive Framework Usage: Encourage organizations to
adapt and tailor frameworks to their specific operational contexts rather than applying them
in a rigid, one-size-fits-all manner.

Bridge Implementation Gaps: Invest in implementation support, including toolkits,
automation, training, and expert consulting, to help organizations better apply frameworks
effectively in real-world scenarios.

Regular Framework Updates and Reviews: Industry bodies and regulators should update
frameworks more frequently to reflect new threats, technologies, and regulatory shifts.
Encourage Cross-Framework Integration: Organizations should consider integrating
multiple frameworks (e.g., NIST + ISO + CIS) to cover gaps and provide layered guidance
for policy development and implementation.

Metrics for Measuring Framework Effectiveness: Develop a standardized set of metrics to
evaluate how effectively a cybersecurity framework aligns with and supports
organizational goals and compliance requirements.

As per 67.1% responses, Lack of skill auditors is the biggest challenge in aligning
cybersecurity policies with regulations.

Inference- Skill Gap is a Critical Bottleneck: A significant majority (over two-thirds)
identify auditor expertise as the primary issue. This suggests that compliance and policy
alignment efforts are being hindered not by the frameworks themselves, but by the shortage
of professionals capable of effectively interpreting and applying them.

Complexity of Regulations: Modern cybersecurity regulations (e.g, DPDP Act, GDPR,

HIPAA, CCPA, PCI-DSS) require a deep understanding of both technical controls and
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legal/compliance obligations. Without skilled auditors, misinterpretation or superficial
compliance becomes a risk.

Impact on Audit Quality and Risk Management: A lack of skilled auditors may lead to
incomplete assessments, overlooked vulnerabilities, and false assurances, ultimately
increasing organizational risk exposure.

Talent Pipeline Issues: The finding may reflect broader issues in the cybersecurity
workforce pipeline, such as inadequate training programs, slow professional development,
or unattractive career pathways for auditors compared to more lucrative technical roles.
Recommendations - Invest in Auditor Training and Certification: Promote targeted
education programs and professional certifications (e.g., CISA, CISSP, ISO/IEC 27001
Lead Auditor) to develop a pipeline of skilled cybersecurity auditors.

Leverage Third-Party Expertise: In the short term, organizations should consider engaging
reputable third-party audit firms or consultants to fill internal skill gaps and ensure
compliance readiness.

Build Internal Capability Through Mentorship and Upskilling: Establish internal
mentorship and continuous education programs to develop junior auditors or compliance
staff into fully capable cybersecurity auditors.

Adopt Audit Automation Tools: Use intelligent tools and platforms that help automate
parts of the audit process, such as evidence collection, control testing, and report
generation, reducing dependency on manual effort.

Policy Simplification and Documentation Standards: Encourage the development of
clearer, more standardized documentation and alignment guides within organizations to
make audit processes more accessible even to moderately skilled staff.

As per 89.4% responses, Cybersecurity policies be reviewed “Annuallt” to ensure

compliance with industry standards.
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Inference - Strong Consensus on Policy Review Frequency: The overwhelming agreement
on annual reviews reflects a common understanding that cybersecurity policies must
remain up to date to effectively address evolving threats, technologies, and regulatory
requirements.

Compliance-Driven Mindset: This finding indicates that most organizations treat
cybersecurity policy reviews as part of a compliance cycle, aligning with audit schedules,
industry certifications, and regulatory timelines.

Potential Lag in Real-Time Responsiveness: While annual reviews are beneficial, relying
solely on a yearly cycle may not be sufficient in fast-changing environments. Critical
changes in threat landscape or business processes could go unaddressed between review
periods.

Maturity Indicator: The support for annual reviews suggests organizations are increasingly
formalizing their cybersecurity governance processes, moving away from ad hoc or
reactive policy updates.

Recommendations - Institutionalize Annual Reviews: Establish formal review calendars,
assigned responsibilities, and version control mechanisms to ensure annual policy updates
are conducted consistently and comprehensively.

Incorporate Interim Reviews: Supplement annual reviews with event-driven or quarterly
mini-reviews, especially following significant incidents, audits, system changes, or
regulatory updates.

Automate Policy Management: Leverage governance, risk, and compliance (GRC) tools to
automate review reminders, track policy changes, and document revision history.
Stakeholder Engagement: Involve cross-functional stakeholders (legal, IT, HR, risk, etc.)
in the review process to ensure policies reflect all relevant operational and regulatory

changes.
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Measure Policy Effectiveness: Go beyond updating languageevaluate whether existing
policies are being followed, understood, and effective in practice through testing,
simulations, or audit results.

As per 89.6% responses, Healthcare industry is most vulnerable to misalignment with
cybersecurity standards.

Inference - High Vulnerability in Healthcare Sector: The overwhelming response suggests
that the healthcare sector is perceived as most at risk of failing to align with cybersecurity
standards, likely due to a combination of legacy systems, underinvestment in cybersecurity,
fragmented IT environments, and complex compliance demands (e.g., HIPAA, HITECH).
Regulatory Pressure vs. Operational Limitations: While regulations for healthcare data
protection are strict, the sector often struggles with enforcement and technical
implementation due to budget constraints, lack of skilled personnel, and competing
priorities like patient care.

High-Value Target: Healthcare organizations store lots of sensitive personal and medical
data, making them a prime target for cyber attacks. Misalignment with standards amplifies
this risk significantly.

Evidence of Ongoing Threats: This perception is consistent with recent trends showing
increased ransomware attacks, data breaches, and regulatory fines in healthcare compared
to other sectors.

Recommendations - Prioritize Cybersecurity Funding in Healthcare: Government
agencies and healthcare leadership must recognize cybersecurity as a patient safety and
business continuity issue, not just an IT concern, and allocate funding accordingly.
Develop Sector-Specific Guidelines and Support: Provide tailored cybersecurity standards,
toolkits, and implementation support specifically designed for healthcare environments

with legacy systems and limited resources.
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Mandate Cybersecurity Training and Awareness: Implement sector-wide training
programs to upskill staff, including clinicians and administrative personnel, to recognize
and prevent common cyber threats.

Foster Public-Private Collaboration: Encourage collaboration between healthcare
providers, cybersecurity experts, and regulators to develop best practices and shared threat
intelligence.

Regular Compliance Audits and Penetration Testing: Establish mandatory, frequent
assessments to identify gaps in alignment with cybersecurity standards and take corrective
action before threats exploit them.

As per 33.2% responses, Accuracy of responses the most critical factor in assessing an
incident response plan's effectiveness.

Inference - Accuracy Over Speed or Coverage: While incident response typically
emphasizes speed and scope, the fact that a significant portion (33.2%) prioritized accuracy
shows a shift toward quality of action over quantity or pace. Missteps during a response
can escalate an incident, making correct decision-making and execution essential.
Minimizing False Positives/Negatives: Accurate responses reduce false positives
(unnecessary escalations) and false negatives (missed threats), both of which can
significantly disrupt operations or leave vulnerabilities unaddressed.

Confidence in Playbooks and Tools:The emphasis on accuracy may reflect growing
reliance on automated tools, playbooks, and threat intelligence feeds. If these systems
generate inaccurate outputs, the entire response process is compromised.

Regulatory and Reputational Risks: Inaccurate incident responses can lead to non-
compliance with disclosure requirements, customer distrust, and finesparticularly in

sensitive industries like finance and healthcare.
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Recommendations - Focus on Data Quality and Threat Intelligence: Enhance the accuracy
of incident detection and classification by investing in high-quality threat intelligence feeds
and ensuring data collection systems are calibrated and validated regularly.

Improve Playbook Precision: Regularly test and refine incident response playbooks to
ensure they contain clear, context-aware steps that reduce room for misinterpretation or
error during high-stress events.

Train for Accuracy Under Pressure: Conduct tabletop exercises and simulations that
emphasize accuracy in diagnosis and decision-making, not just speed of response.
Leverage Automation with Oversight: Use automated tools (e.g., SOAR platforms) to
reduce manual errors but ensure human oversight remains for high-impact decisions to
preserve accuracy.

Post-Incident Reviews Focused on Precision: Include accuracy metrics (e.g., correct
identification of root cause, appropriate escalation, communication clarity) in post-incident
reviews to guide continuous improvement.

As per 96.2% responses, Current auditing practices moderately well to address rapidly
evolving cyber threats.

Inference - Audits Are Not Keeping Pace with Threat Evolution: The high percentage
reflects a widespread belief that traditional auditing processesthough somewhat
effectiveare not agile enough.

Compliance Over Risk Focus: Many existing auditing frameworks prioritize compliance
verification rather than proactive threat detection, making them less effective in a dynamic
threat environment.

Periodic Nature Limits Responsiveness: Audits are often conducted annually or semi-
annually, which leads to gaps between assessments, during which new threats may emerge

undetected or unaddressed.
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Tools and Expertise Lag Behind Attack Sophistication: The current audit processes may
lack integration with real-time monitoring tools, advanced analytics, or threat intelligence,
and may depend heavily on manual reviews or outdated criteria.

Recommendations - Implement Continuous Auditing: Transition from periodic to
continuous auditing using automation, real-time data analytics, and security event
monitoring to improve responsiveness and threat coverage.

Incorporate Threat Intelligence into Audit Scope: Enrich audit processes with live threat
intelligence feeds to validate if controls and policies are defending against the latest known
tactics and attack vectors.

Modernize Audit Frameworks: Update auditing frameworks to be risk- and threat-centric,
moving beyond static checklists to include attack simulations, penetration tests, and control
effectiveness evaluations.

Invest in Auditor Training: Upskill audit teams in cyber threat trends, emerging attack
techniques, and modern tools to ensure they can accurately evaluate both compliance and
operational security resilience.

Use Red Team/Purple Team Exercises as Part of Audits: Integrate red teaming (simulated
attacks) and purple teaming (collaborative defense testing) into auditing practices to assess
how systems actually perform under real-world threat conditions.

As per 82.6% responses, Cybersecurity audits often include simulated cyberattacks to
evaluate incident response.

Inference - Widespread Adoption of Simulations: A strong majority indicates that
organizations are increasingly incorporating practical, scenario-based testing into audits.
This reflects a shift toward hands-on validation of security capabilities rather than relying

solely on documentation and control checklists.
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Focus on Real-World Readiness: Simulated cyberattacks allow organizations to evaluate
their actual preparedness, communication protocols, and response timesproviding insights
that theoretical audits may miss.

Improved Audit Depth and Accuracy: By including cyberattack simulations, audits become
more robust and risk-aware, helping identify not just policy gaps but also operational
weaknesses such as slow detection, unclear escalation paths, or ineffective containment.
Maturity Indicator: This trend suggests that many organizations are progressing toward
mature cybersecurity postures, recognizing the value of proactive testing in staying ahead
of evolving threats.

Recommendations - Standardize Use of Simulated Attacks: Make attack simulation (red
teaming, purple teaming, tabletop exercises) a standard component of cybersecurity audits
across all high-risk sectors.

Ensure Clear Objectives and Metrics: Define measurable goals for each simulation (e.g.,
detection time, containment success, communication flow) to objectively evaluate incident
response effectiveness.

Include Cross-Functional Teams: Engage IT, legal, compliance, HR, and executive
leadership in simulations to assess organizational readiness across departments, not just
technical teams.

Conduct Post-Simulation Reviews (Lessons Learned): Use outcomes from simulations to
guide policy improvements, training plans, and technical control enhancements.

Tailor Simulations to Emerging Threats: Regularly update scenarios to reflect current
threat intelligence, such as ransomware, phishing, insider threats, or supply chain attacks,
to keep audits relevant.

As per 78.6% responses, Breach of individual privacy , Misuse of sensitive data and

Conlflicts of interest are the most significant ethical concern in auditing cybersecurity risks.
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Inference - High Sensitivity Around Data Handling: The top ethical concernbreach of
individual privacyindicates that stakeholders are deeply aware of the risks associated with
handling personally identifiable information (PII) during cybersecurity audits.

Trust and Responsibility Issues: The concern about misuse of sensitive data suggests a lack
of full trust in how audit data is stored, accessed, and potentially sharedespecially when
third-party auditors are involved.

Perceived or Real Conflicts of Interest: Concerns about conflicts of interest may stem from
situations where audit firms are also involved in consulting or remediation services, leading
to bias, lack of objectivity, or over-reporting of risks for financial gain.

Audit as a Risk Vector: Ironically, audits designed to enhance cybersecurity can become
points of ethical and legal risk if not handled with stringent data governance, transparency,
and independence.

Recommendations - Establish Clear Ethical Guidelines for Audits: Develop and enforce
auditor codes of conduct that explicitly address privacy protection, data handling, and
independence.

Implement Strong Data Governance Protocols: Ensure that all sensitive data accessed
during an audit is encrypted, anonymized where possible, and accessed on a need-to-know
basis with detailed access logs.

Ensure Auditor Independence and Transparency: Separate auditing and consulting services
to minimize conflicts of interest. Consider rotating audit firms periodically and requiring
disclosure of any existing relationships with the audited entity.

Incorporate Privacy-by-Design into Audits: Treat privacy impact assessments as a core
component of the cybersecurity audit processespecially when auditing involves customer

or employee data.
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Educate Stakeholders on Ethical Risks: Train audit teams and internal stakeholders on the
ethical dimensions of cybersecurity auditing, including case studies and potential legal
ramifications.

As per 78.6% responses, Auditors typically address privacy concerns by Anonymizing data
during audits.

Inference - Widespread Adoption of Data Anonymization: The fact that anonymization is
a common practice highlights the industry's awareness of privacy concerns and the need to
mitigate risks associated with handling personally identifiable information (PII) during
cybersecurity audits.

Data Privacy as a Top Priority: Anonymizing data suggests that auditors are taking
proactive steps to ensure compliance with privacy regulations (e.g., GDPR, CCPA) and
maintain the confidentiality of sensitive data, reducing the risk of data breaches.
Balancing Privacy and Audit Integrity: While anonymization is a good practice, it may
create challenges in performing certain types of detailed analysis or assessments,
particularly if the anonymized data loses vital context needed for comprehensive security
evaluations.

Reliance on Anonymization to Mitigate Risk: Anonymization as the primary method of
addressing privacy concerns could indicate that auditors are less equipped to implement
other privacy-preserving techniques (e.g., data minimization, differential privacy) or that
anonymization is perceived as the simplest and most effective solution.
Recommendations - Complement Anonymization with Other Privacy Measures: While
anonymization is essential, consider using a layered approach to privacy, such as data
masking, encryption, and segregation of sensitive data to further mitigate privacy risks.
Ensure Audit Integrity with Anonymized Data: Ensure that anonymization does not

compromise the integrity of the audit by establishing clear guidelines on what data can be
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anonymized and what must remain identifiable for thorough assessment. Use synthetic data
where appropriate.

Regularly Update Privacy Practices: Periodically review and update privacy practices to
ensure that the methods used (e.g., anonymization techniques) align with emerging privacy
regulations and industry best practices.

Train Auditors on Privacy Protection: Provide training on the latest privacy-enhancing
technologies and techniques to expand beyond anonymization and ensure that auditors are
aware of all available methods for protecting sensitive data.

Transparency with Stakeholders: Clearly communicate privacy safeguards to stakeholders
and ensure that they understand the limitations and protections in place when data is
anonymized for auditing purposes.

As per 55% responses, Organizations address ethical concerns by Developing clear ethical
guidelines during cybersecurity audits.

Inference - Ethical Awareness Is Growing, but Not Yet Universal: While over half of
respondents indicated that organizations have clear ethical guidelines, this also implies
that 45% may not have formalized ethical frameworks, exposing them to risks like privacy
violations, data misuse, or conflicts of interest.

Proactive Ethical Governance is Becoming a Priority: The presence of ethical guidelines
suggests a maturing approach to governance in cybersecurity auditing, recognizing that
trust, transparency, and accountability are essential components of risk management.

Gap Between Policy and Practice May Still Exist: Having guidelines is a strong first step,
but without effective implementation, training, and enforcement, these documents may not

fully mitigate ethical risks.
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Regulatory and Reputational Drivers: The adoption of ethical guidelines is likely
influenced by growing regulatory pressure (e.g., GDPR, HIPAA) and the risk of
reputational damage from mishandled audits or data breaches.

Recommendations - Standardize and Formalize Ethical Guidelines Across the
Organization: Ensure every cybersecurity auditinternal or externalis guided by a well-
defined ethical framework covering privacy, data usage, independence, and transparency.
Integrate Ethics into the Audit Lifecycle: Ethical considerations should be built into audit
planning, execution, and reporting, not treated as an afterthought or compliance checkbox.
Train Audit and Security Teams on Ethics: Conduct mandatory ethics training for all
personnel involved in cybersecurity audits to help them identify and navigate potential
ethical dilemmas.

Include Ethics in Third-Party Agreements: Require all external auditors or vendors to
adhere to your organization’s ethical guidelines and include ethics clauses in service
contracts.

Establish an Ethics Oversight Mechanism: Create a cybersecurity ethics committee or
designate a compliance officer to oversee the development, review, and enforcement of
ethical practices.

As per 72.1% responses, Auditors should collaborate with IT security teams, Data privacy
officers and Risk management teams most closely during cybersecurity audits.

Inference - Cross-Functional Collaboration is Critical: The majority recognize that no
single team has full visibility over an organization’s cybersecurity posture. Effective audits
require input and coordination across technical, privacy, and risk domains.

Enhanced Accuracy and Coverage: Close collaboration ensures that audits are holistic,
reflecting not only the technical control environment (via IT security), but also compliance

and legal perspectives (DPOs) and strategic risk alignment (Risk teams).
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Breakdown of Silos: The finding indicates a shift away from siloed assessments toward
integrated audit processes, where cross-functional knowledge sharing improves the quality
and applicability of audit outcomes.

Support for Complex Threat Landscapes: Cyber threats often involve a blend of technical
vulnerabilities, data misuse, and governance failures. Collaboration among these teams
enables multi-dimensional risk assessment and response planning.

Recommendations - Establish Integrated Audit Committees: Form cross-functional audit
teams or steering committees that include representatives from IT security, privacy, and
risk management to ensure all perspectives are considered during the audit.

Define Clear Roles and Responsibilities: Create a RACI matrix (Responsible, Accountable,
Consulted, Informed) for audit activities to clarify who contributes what and prevent
overlap or gaps in responsibilities.

Facilitate Regular Coordination Meetings: Schedule pre-audit, in-process, and post-audit
meetings among auditors and key stakeholders to review objectives, progress, findings,
and action plans collaboratively.

Use Centralized Audit Tools and Platforms: Leverage integrated GRC (Governance, Risk,
and Compliance) tools that allow real-time collaboration and documentation sharing across
departments involved in the audit.

Promote a Culture of Transparency and Openness: Encourage open dialogue and
knowledge exchange between teams to identify systemic issues and share best practices for
improving cybersecurity and compliance.

As per 86.6% responses, Communication barriers is the biggest obstacle to effective
collaboration between auditors and IT security teams.

Inference - Disconnect Between Technical and Audit Language: Auditors often focus on

compliance, controls, and documentation, while IT security teams use technical jargon and
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operational metrics. This misalignment in terminology and priorities creates
misunderstandings.

Lack of Mutual Understanding: The two groups may not fully understand each other’s
goals or constraints, leading to frustration, missed information, or incomplete findings
during audits.

Siloed Organizational Structures: In many organizations, auditing and IT functions operate
in silos, without regular communication pathways or shared tools, further deepening the
gap.

Impact on Audit Effectiveness: These communication gaps can result in delayed responses,
overlooked risks, and inaccurate assessments, ultimately undermining the purpose of the
audit.

Recommendations - Develop a Common Communication Framework: Create
standardized reporting templates, glossaries, and audit documentation that bridge
terminology gaps between auditors and IT teams.

Facilitate Cross-Training and Job Shadowing: Encourage basic cybersecurity literacy for
auditors and governance training for IT staff to build mutual understanding and
appreciation for each other’s roles.

Assign Liaisons or Translators: Designate individuals (e.g., compliance officers or GRC
managers) who can act as bridges between audit and IT, translating technical findings into
audit-ready insights and vice versa.

Use Collaborative Tools and Dashboards: Implement shared GRC platforms or workflow
tools that allow both teams to access, comment on, and track audit activities in real time,

reducing miscommunication.
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Establish Regular Communication Cadence: Hold scheduled coordination meetings
between audit and IT throughout the audit lifecycle to clarify expectations, resolve
misunderstandings, and align on next steps.

As per 88.2% responses, Al play critical role in reducing human errors in modern
cybersecurity audits.

Inference - Strong Confidence in Al's Capabilities: A significant majority recognizes Al
as a valuable asset in improving audit accuracy, consistency, and efficiency by automating
repetitive and error-prone tasks.

Reduction of Manual Oversight Risks: Traditional audits often involve manual data entry,
analysis, and pattern recognition, which are vulnerable to oversight. Al can process large
volumes of data more reliably and without fatigue.

Enhanced Threat Detection and Pattern Analysis: Al's ability to detect anomalies,
behavioral patterns, and subtle indicators of compromise supports auditors in uncovering
risks that might be missed through conventional methods.

Al as a Force Multiplier for Audit Teams: Instead of replacing auditors, Al enhances their
capabilities, allowing them to focus on strategic decision-making, risk interpretation, and
ethical considerations rather than routine checks.

Recommendations - Integrate Al into Audit Workflows: Adopt Al-powered tools for log
analysis, vulnerability assessments, compliance checks, and automated reporting to
improve consistency and reduce manual intervention.

Use Al for Real-Time Risk Monitoring: Leverage Al models to enable continuous auditing
that flags real-time deviations or compliance breaches, rather than relying solely on

periodic checks.
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Invest in Explainable Al (XAI): Use Al systems that provide transparent and interpretable
results, ensuring auditors can understand and validate Al-driven conclusions during
regulatory reviews or audits.

Provide AI Training for Audit Teams: Equip auditors with the necessary knowledge to
understand how Al systems work, how to validate outputs, and how to combine Al insights
with human judgment.

Start with Targeted Al Use Cases: Begin implementation in specific high-error areas like
access control reviews, incident response log analysis, or user behavior monitoring, then
scale up based on ROI and effectiveness.

As per 88.5% responses, Most significant benefit of continuous auditing is real time risk
detection.

Inference - Strong Demand for Proactive Risk Management: The overwhelming
agreement highlights a clear shift from reactive to proactive security auditing, where real-
time visibility into risks is considered crucial to defending against evolving cyber threats.

Minimizing Exposure Windows: Continuous auditing allows for immediate identification
of anomalies or compliance violations, which reduces the time between detection and
remediation, limiting potential damage.

Alignment with Dynamic IT Environments: In today’s cloud-first, agile environments,
traditional point-in-time audits quickly become outdated. Continuous auditing supports
ongoing compliance in rapidly changing infrastructures.

Improved Decision-Making: Real-time data empowers stakeholders to make faster and
more informed decisions, enhancing an organization’s ability to prioritize and respond to

the most pressing risks.
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Recommendations - Implement Continuous Monitoring Tools: Leverage Security
Information and Event Management (SIEM) systems, automated compliance checkers, and
Al-powered analytics to support continuous audit and risk visibility.

Integrate Continuous Auditing with Risk Frameworks: Align continuous auditing efforts
with frameworks like NIST CSF, ISO 27001, or CIS Controls to ensure real-time insights
feed into broader risk governance models.

Automate Control Testing and Alerts: Set up automated checks for critical controls (e.g.,
access management, configuration changes, patching status), with alerting mechanisms to
notify auditors of violations in real time.

Ensure Scalability and Data Integrity: Use tools capable of handling large volumes of audit
data with high accuracy to ensure scalable and reliable continuous auditing as the
organization grows.

Develop Response Playbooks Based on Real-Time Data: Pair real-time detection with
predefined response plans and escalation procedures to ensure swift and structured action
when risks are identified.

As per 86.7% responses, Insider threats risk is hardest to assess during audits?

Inference - Insider Threats Are Complex and Subtle: Insider threats often involve
authorized users misusing access either maliciously or negligently. Because these activities
don’t always trigger traditional security alerts, they are harder to detect and audit.

Lack of Visibility into Intent: Unlike external threats, insider threats often involve actions
that appear legitimate on the surface. Auditors may struggle to distinguish between normal
behavior and malicious activity without deep behavioral analytics.

Gaps in Existing Audit Frameworks: Traditional audit processes may not sufficiently
evaluate user behavior, access misuse, or privilege creep, leaving insider threat risks under-

assessed or entirely missed.
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Cultural and Legal Sensitivities: Monitoring insiders raises privacy, trust, and ethical
issues, especially in environments where excessive surveillance may create friction or legal
risk.

Recommendations - Incorporate User Behavior Analytics (UBA): Use Al-powered UBA
tools to detect irregularities in user activity (e.g., uncommon login times, mass downloads,
policy violations) that could indicate insider threats.

Implement Least Privilege and Access Reviews: Regularly audit user permissions using
the principle of least privilege and conduct access certification to reduce unnecessary
access rights.

Include Insider Risk Metrics in Audit Checklists: Enhance audit frameworks to include
controls and indicators specific to insider threats, such as segregation of duties violations,
high-risk access combinations, or unauthorized data movement.

Foster a Culture of Security and Ethics: Develop policies, training, and reporting channels
that encourage ethical behavior and empower employees to report suspicious activity
without fear of retaliation.

Use Data Loss Prevention (DLP) and Endpoint Monitoring: Deploy tools that track data
flow, flag unauthorized transfers, and monitor endpoint activities to add an additional layer
of detection for insider-related risks.

As per 77.3% responses, Lack of policy inforcement is the most common reason
organizations fail cybersecurity audits.

Inference - Policies Exist, But Are Not Practically Enforced: Many organizations may
have cybersecurity policies on paper, but fail to implement, monitor, or enforce them

consistently, rendering them ineffective during audits.
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Weak Governance and Accountability: A absence of clear ownership and accountability
for enforcing policies often leads to non-compliance across departments, increasing audit
failure risk.

Gap Between Policy and Practice: There is often a disconnect between high-level security
policies and day-to-day practices, where technical teams or staff are unaware of or ignore
requirements due to poor communication or lack of consequences.

Lack of Monitoring and Remediation Mechanisms: Without ongoing policy compliance
checks, organizations may not discover violations until an audit occurs, resulting in
findings that could have been prevented.

Recommendations - Implement Automated Policy Enforcement Tools: Use tools such as
Group Policy Objects (GPOs), Endpoint Detection and Response (EDR), and Security
Configuration Management platforms to enforce and monitor adherence to cybersecurity
policies automatically.

Establish Clear Accountability Structures: Assign policy owners and create enforcement
protocols that ensure departments understand their roles in upholding compliance.
Conduct Regular Internal Audits and Spot Checks: Perform routine internal assessments to
identify gaps in enforcement before formal audits, allowing time for corrective actions.
Integrate Policy Training into Onboarding and Annual Reviews: Ensure all employees
receive mandatory cybersecurity policy training and understand both the rules and the
consequences for non-compliance.

Tie Policy Enforcement to Performance Metrics: Incorporate compliance adherence into
KPIs for technical teams and leadership to promote a culture of accountability.

As per 74.3% responses, Supply chain risks domain is often under-audited.
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Inference - Supply Chain as a Growing Attack Vector: Despite being a major entry point
for cyberattacks (e.g., SolarWinds, Kaseya breaches), supply chain risk remains
insufficiently scrutinized, exposing organizations to third-party vulnerabilities.

Audit Blind Spots Exist Beyond Organizational Boundaries: Many audits focus on internal
controls, while neglecting to assess vendor cybersecurity posture, data sharing practices,
or interconnected systemsleaving critical exposure areas unchecked.

Lack of Visibility and Control Over Third Parties: Organizations often have limited access
to vendor systems and controls, making it challenging for auditors to evaluate compliance
or risk levels within the broader supply ecosystem.

Compliance Frameworks May Not Mandate Deep Vendor Evaluation: While standards like
NIST and ISO 27001 mention supply chain risk, implementation is inconsistent, and
auditing practices haven’t caught up to the operational importance of third-party risks.
Recommendations - Include Supply Chain Risk in Audit Scopes by Default: Mandate the
audit of third-party cybersecurity controls as part of every comprehensive audit, especially
for vendors with access to sensitive systems or data.

Conduct Vendor Risk Assessments and Tiering: Classify vendors by risk level (e.g., based
on access, criticality, geography) and prioritize auditing high-risk vendors more frequently
and thoroughly.

Use Standardized Third-Party Security Questionnaires:Employ industry frameworks like
SIG (Standardized Information Gathering) or CAIQ to gather structured information from
vendors and assess their cybersecurity maturity.

Incorporate Contractual Security Requirements: Ensure that vendor contracts include
security clauses, audit rights, and minimum compliance requirements, making enforcement

and review legally binding.
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Establish a Continuous Monitoring System: Implement vendor risk monitoring tools that
provide real-time visibility into third-party vulnerabilities, breaches, and compliance
status.

As per 86.1% responses, Cloud adoption is emerging trend will most impact future
cybersecurity audits.

Inference - Cloud is Transforming the Cybersecurity Landscape: The shift to cloud
infrastructure significantly changes where and how data is stored, accessed, and
securedintroducing new audit challenges around shared responsibility, visibility, and
compliance.

Traditional Audit Models Are Becoming Obsolete: On-premise audit controls and
checklists are not fully applicable to cloud environments, where dynamic resource
allocation, multi-tenancy, and third-party management complicate standard assessments.
Increased Complexity and Scope of Audits: Cloud adoption expands the audit perimeter,
requiring auditors to evaluate cloud service providers (CSPs), SaaS vendors, and hybrid
environments, in addition to internal systems.

Demand for Cloud-Specific Expertise: Audits will increasingly need professionals skilled
in cloud platforms (AWS, Azure, GCP), cloud-native security tools, and compliance
requirements (e.g., SOC 2, ISO 27017).

Recommendations - Update Audit Frameworks to Include Cloud-Specific Controls:
Expand existing audit checklists to address cloud governance, access control models,
encryption standards, and data residency policies.

Ensure Clarity on Shared Responsibility Models: Auditors must evaluate whether the
organization understands and manages its responsibilities versus those of the cloud

provider, especially in [aaS, PaaS, and SaaS environments.
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Leverage Cloud-Native Security Tools for Evidence Gathering: Use tools like AWS
CloudTrail, Azure Security Center, or Google Cloud Operations Suite to obtain audit logs
and compliance artifacts directly from cloud platforms.

Develop Cloud-Specific Audit Training Programs: Upskill audit professionals on cloud
architectures, security configurations, and compliance risks unique to cloud environments
to ensure effective audit execution.

Integrate Continuous Compliance Tools: Implement solutions like Prisma Cloud, Wiz, or
Lacework that provide real-time cloud security posture monitoring, enabling continuous
auditing in cloud environments.

What strategies and frameworks can auditors use to align cybersecurity policies with
regulations and industry standards - Auditors can use frameworks like NIST Cybersecurity
Framework, ISO 27001, and COBIT to align cybersecurity policies with regulations. Key
strategies include conducting risk assessments, implementing continuous monitoring, and
ensuring policy enforcement. Additionally, mapping cybersecurity controls to regulatory
requirements, such as GDPR, DPDP Act, and PCI-DSS, helps maintain compliance.

How have cybersecurity audits evolved in recent years, and Cybersecurity audits have
evolved from periodic manual reviews to continuous risk monitoring using Al and
automation. New challenges include rapid technological advancements, increased cloud
adoption, and sophisticated cyber threats like Al-driven attacks. Additionally, compliance
with ever-changing global regulations and addressing supply chain vulnerabilities are
growing concerns.

What best practices ensure an effective cybersecurity audit - Define clear objectives
aligned with organizational risks. Use recognized frameworks (e.g., NIST, ISO 27001).

Perform regular vulnerability assessments and penetration testing. Ensure collaboration

238



between auditors, IT security, and compliance teams. Maintain audit trails for transparency
and accountability. Implement continuous monitoring to detect threats in real-time.

How can auditors collaborate more closely with IT security teams to address cybersecurity
risks holistically? - Collaboration can be improved through: Regular meetings to discuss
security posture and threats. Joint training sessions to enhance knowledge-sharing. Clear
documentation of responsibilities to prevent misunderstandings. Real-time communication
tools for quick incident response. Integrating audit findings into IT security improvements
proactively.

What role do emerging technologies (Al cloud computing, IoT) play in cybersecurity risk
auditing Emerging technologies play a crucial role in enhancing security and audit
capabilities: Al & Machine Learning: Automate threat detection and anomaly analysis.
Cloud Security Tools: Ensure compliance in multi-cloud environments. IoT Security
Audits: Address vulnerabilities in connected devices. Blockchain Technology: Improve
data integrity and prevent fraud.

How do cybersecurity audits align with regulatory compliance requirements (e.g., DPDP
guidelines)? - Cybersecurity audits align with DPDP, GDPR, HIPAA, and PCI-DSS by
ensuring: Data encryption & access control to protect personal information. Regular
compliance checks to meet evolving legal requirements. Incident response readiness for
data breaches. Privacy-by-design principles in IT infrastructure.

What ethical concerns arise when auditing cybersecurity risks, and how can they be
mitigated? - Key ethical concerns include: Breach of privacy (handling sensitive user data)
Conflict of interest (biased auditing reports). Misuse of confidential information by
unauthorized parties. Mitigation Strategies: Implement strict ethical guidelines for
auditors. Ensure data anonymization to protect privacy. Maintain independent third-party

audits for transparency.
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What skills and knowledge should future cybersecurity auditors focus on? - Future
cybersecurity auditors should focus on cloud security auditing (AWS, Azure, GCP).
Al-driven threat detection & automation tools. Regulatory compliance expertise (GDPR,
DPDP Act, PCI-DSS). Penetration testing & ethical hacking (CEH, OSCP certifications).
Incident response & forensic analysis.

As per 53.7% responses, Ensuring regulatory compliance is a key goal of aligning
cybersecurity policies with industry standards.

Inference - Compliance Drives Policy Alignment: More than half of the respondents
acknowledge that the primary motivation for aligning cybersecurity policies with
frameworks like NIST, ISO 27001, or CIS is to meet regulatory requirements such as
GDPR, HIPAA, or PCI DSS.

Risk of Penalties and Legal Repercussions: This indicates that organizations are highly
aware of the legal and financial consequences.

Strategic Focus on Standardization: Aligning policies with recognized standards simplifies
compliance mapping across various regulations, especially for global or highly regulated
industries like healthcare, finance, and critical infrastructure.

Compliance Viewed as Baseline, Not a Ceiling: Although compliance is a key goal, this
may also suggest that other strategic goals like improving security maturity, reducing
breach risk, or driving business resilience are secondary concerns in many organizations.
Recommendations - Embed Regulatory Requirements into Policy Design: Ensure that
cybersecurity policies explicitly reference applicable laws and standards, and clearly define
how the organization meets each requirement.

Map Industry Standards to Regulatory Obligations: Use compliance matrices or control
mappings to connect each cybersecurity policy or control to specific regulatory clauses

(e.g., mapping ISO 27001 controls to GDPR requirements).
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Implement a GRC Framework: Adopt Governance, Risk, and Compliance (GRC)
platforms that centralize policy management, compliance tracking, and audit readiness
documentation.

Monitor Regulatory Changes Proactively: Assign a compliance officer or legal liaison to
track evolving regulations, ensuring policies are updated in real time to remain compliant.
Treat Compliance as a Minimum Benchmark: Go beyond compliance by designing
cybersecurity policies that not only satisfy legal mandates but also address emerging
threats, business goals, and stakeholder trust.

As per 83.7% responses, ISO 27001 standard is most commonly used for Information
Security Management Systems (ISMS)

Inference - Widespread Adoption of ISO 27001: The high percentage of responses
indicates that ISO 27001 is seen as the go-to standard for managing information security
across a wide range of industries and organizations.

Recognized Framework for Risk Management: ISO 27001 is likely favored for its
structured approach to managing information security risks, with a focus on continuous
improvement and regular audits, which aligns well with organizations' needs for a
comprehensive Information Security Management System (ISMS).

Trust in ISO 27001's Flexibility and Scalability: The standard’s global recognition,
scalability, and ability to be tailored to different sectors and sizes of organizations make it
a reliable choice for organizations looking to formalize or improve their information
security practices.

Focus on Systematic Security: The emphasis on continuous assessment, risk management,
and policy enforcement suggests that organizations prioritize long-term information

security, rather than relying solely on ad hoc solutions or single-point controls.
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Recommendations - Ensure Full ISO 27001 Implementation: Organizations adopting ISO
27001 should not only focus on certification but implement its entire framework, including
risk assessments, internal audits, and corrective actions to meet the continuous
improvement mandate.

Combine ISO 27001 with Other Standards: Consider integrating ISO 27001 with other
frameworks like NIST, SOC 2, or CIS Controls for a more comprehensive security posture.
This multi-layered approach can enhance overall security and address industry-specific
needs.

Training and Awareness for Employees: ISO 27001 requires organizational commitment
to information security. Implement regular training programs to ensure all employees
understand the importance of ISMS, their role in it, and how they can contribute to
maintaining security.

Regular Internal Audits and Management Reviews: Conduct regular internal audits to
ensure continuous compliance with ISO 27001, and hold management reviews to ensure
the ISMS is evolving with the organization's needs and the changing threat landscape.
Stay Updated with ISO 27001 Changes: Ensure that your implementation stays aligned
with the latest version of the ISO 27001 standard. Regularly review updates to the
framework and integrate them into your security management practices.

As per 95.5% responses, Risk audit focuses on identifying gaps in cybersecurity policy
implementation.

Inference - Clear Focus on Policy Gaps: The overwhelming majority of respondents
confirm that risk audits are seen as a critical tool for identifying weaknesses or missing
elements in an organization’s cybersecurity policies. This suggests that audits are primarily

viewed as diagnostic tools for improving existing policies.
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Proactive Approach to Risk Management: By focusing on gaps in policy implementation,
risk audits help identify areas where organizations may be exposed to cyber threats due to
misaligned or insufficient policies. This allows organizations to make proactive
adjustments to better secure systems and data.

Ensuring Policy Effectiveness: The emphasis on identifying gaps indicates that audits are
used not just to verify policy compliance, but to ensure that policies are effectively reducing
risk. This helps organizations close security loopholes and address emerging
vulnerabilities.

Dynamic Risk Landscape: Identifying gaps suggests that cybersecurity policies must be
continually updated to remain effective in the face of new challenges.

Recommendations - Regular Risk Audits to Identify Emerging Gaps: Conduct frequent
risk audits, especially after major infrastructure changes, policy updates, or external
security incidents, to identify new gaps that might have been introduced and need to be
addressed.

Use Audit Findings to Update Policies: Ensure that the results of risk audits are translated
into actionable insights, leading to regular updates to your cybersecurity policies and
procedures. Incorporate the feedback from risk audits into your cybersecurity governance
structure.

Focus on Policy Areas with High-Risk Exposure: During audits, prioritize areas that are
most vulnerable or critical access control and data protection to ensure that gaps in these
areas are addressed first.

Incorporate Continuous Monitoring for Policy Enforcement: Beyond one-time audits,
implement continuous monitoring to track the ongoing effectiveness of cybersecurity
policies, ensuring that gaps are detected and addressed in real-time, rather than during

periodic audits.
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Integrate Audit Results into Risk Management Frameworks: Link audit findings directly
with your enterprise risk management (ERM) framework, so that gaps identified during
audits are addressed within the broader context of organizational risk management.

As per 95.5% responses, Most critical factor is to roles and responsibilities in assessing an
incident response plan's effectiveness.

Inference - Clarity Drives Efficiency and Accountability: The overwhelming consensus
emphasizes the importance of clear role definition in an incident response plan. When roles
and responsibilities are well-defined, teams can respond more efficiently, ensuring that no
critical tasks are overlooked during an incident.

Prevents Confusion and Delays: Lack of clarity in roles can lead to confusion, delays, or
miscommunication during an incident, worsening the situation. Having clear lines of
responsibility ensures that everyone knows their specific duties, which speeds up the
overall response.

Ensures Comprehensive Coverage: By clearly delineating responsibilities, the organization
can ensure that all necessary steps of the incident response plan are covered, from detection
and analysis to containment, eradication, and recovery, without duplicating efforts or
missing critical steps.

Enhances Coordination and Collaboration: When roles are clearly defined, teams can
collaborate more effectively with less ambiguity, facilitating faster coordination across
various departments like IT, legal, HR, communications, and senior management during
an incident.

Recommendations - Document Clear Roles and Responsibilities: Develop a detailed
incident response plan that clearly outlines who is responsible for each action during an
incident. This should include tasks like identifying the breach, managing containment,

escalating the issue, and communicating with stakeholders.
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Regular Role-Based Drills: Conduct incident response simulations and tabletop exercises
where team members practice their roles in realistic scenarios. This helps reinforce clarity
and improves their ability to act quickly during an actual incident.

Ensure Cross-Departmental Involvement: Make sure that representatives from all key
departments (IT, legal, communications, HR, etc.)

Establish an Incident Command Structure: Create a clear command structure (e.g., Incident
Commander, Security Lead, Communications Lead) to prevent confusion in decision-
making. This structure should be well-communicated and understood by everyone
involved in the response.

Continuous Role Review and Update: Regularly review and update the roles and
responsibilities in the incident response plan to ensure they are aligned with organizational
changes, new technologies, or evolving cybersecurity threats.

Clear Communication Channels: Define specific communication protocols and channels
for reporting and escalating incidents. Clear communication pathways between incident
responders, executives, and external stakeholders (e.g., regulators, partners) are essential
for an effective response.

As per 88.8% responses, Vulnerability scanners , Penetration testing tools and Security
information and event management (SIEM) systems tools are use to assess cybersecurity
readiness.

Inference - Comprehensive Tools for Cybersecurity Assessment: The high percentage of
responses indicates that organizations rely on a combination of automated and manual
testing tools to evaluate their cybersecurity posture. Each tool addresses different aspects
of the security landscape: Vulnerability scanners focus on identifying known

vulnerabilities and configuration weaknesses in systems.
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Penetration testing tools simulate attacks to identify potential points of exploitation that
might not be obvious through automated scanning alone. SIEM systems help monitor and
analyze security events in real-time, providing insights into overall system activity and
helping to identify potential incidents.

Holistic Approach to Cybersecurity Readiness: The use of these tools suggests that
organizations understand the need for a multi-layered approach to cybersecurity
assessments, ensuring they cover different types of risks, from vulnerabilities in the
infrastructure to the ability to detect and respond to active threats.

Proactive vs. Reactive Security: The combination of preventive measures (scanners),
offensive testing (pen tests), and real-time monitoring (SIEM) demonstrates that
organizations aim to be both proactive (identifying and fixing vulnerabilities before
exploitation) and reactive (quickly detecting and responding to active security incidents).
Recommendations - Regularly Schedule Vulnerability Scans: Conduct vulnerability scans
on a regular basis (e.g., weekly or monthly) and after major infrastructure changes to
continuously identify new vulnerabilities and patch management gaps.

Integrate Penetration Testing in Security Program: Incorporate penetration testing into your
regular cybersecurity assessment schedule, focusing on different attack vectors such as
network security, web applications, and social engineering. Regular red team exercises can
also help simulate real-world attack scenarios.

Leverage SIEM for Continuous Monitoring: Ensure that your SIEM system is set up to
provide real-time monitoring of critical systems. Leverage alerts and dashboards to monitor
for unusual activity, suspicious behavior, and potential threats, and make sure the system
is integrated with incident response workflows.

Enhance Integration Between Tools: Integrate vulnerability scanners, penetration testing

results, and SIEM systems into a unified security management dashboard for better
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visibility and faster response. This integration helps you correlate findings from different
tools and understand the context of vulnerabilities and incidents.

Train Staff on Security Tool Usage: Ensure that your security team is well-trained on how
to effectively use these tools. Vulnerability scanners may need to be configured properly,
penetration tests require skilled testers, and SIEM systems need correct rules and alerts for
effective monitoring.

Use Tools to Inform Security Policies: Use the findings from these tools to continuously
update your cybersecurity policies. Regular penetration testing and vulnerability scanning
will uncover areas for improvement, while SIEM data can provide insights on potential
gaps in incident response.

Monitor and Test for Emerging Threats: Ensure your vulnerability scanners and SIEM
systems are updated especially in cloud environments and modern applications.

As per 88.8% responses, Cybersecurity audits often include simulated cyberattacks to
evaluate incident response.

Inference - Realistic Testing of Incident Response Plans: The high percentage of responses
indicates that organizations recognize the importance of simulated cyberattacks (also
known as red team exercises or penetration testing simulations) as an essential part of
testing incident response readiness. These exercises provide a realistic, hands-on
opportunity to evaluate how well teams can respond to an actual attack.

Stress Testing Security Procedures: Simulated cyberattacks help organizations stress-test
their incident response procedures and identify weaknesses in their communication,
coordination, and technical capabilities during a real breach. They also simulate chaotic
scenarios to see how the team handles stress and decision-making under pressure.
Proactive Security Improvement: By running simulated cyberattacks during audits,

organizations are being proactive about identifying gaps in their response protocols. This
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provides a chance to improve coordination, identify weaknesses in policies, and ensure that
critical response workflows are up to date.

Collaboration Across Teams: The focus on simulations suggests that there is an emphasis
on involving multiple departments in the audit process, such as IT, legal, communications,
and even external stakeholders like third-party vendors or customers, to simulate the
response to an attack.

Recommendations - Conduct Regular Simulated Cyberattacks: Incorporate simulated
cyberattacks into your regular cybersecurity audit schedule. These should be
comprehensive exercises that mimic a variety of attack scenarios (e.g., ransomware, DDoS
attacks, phishing, data breaches) to test multiple aspects of the incident response plan.
Involve Key Stakeholders in the Simulation: Ensure that key teams such as IT, security,
legal, communications, HR, and senior management are all involved in the simulations.
This will help test cross-departmental communication and collaboration in a real-world
crisis.

Evaluate and Update Response Plans Based on Simulation Findings: After each simulation,
conduct a post-mortem analysis to assess what went well and where improvements are
needed. Ensure that the findings from the simulated attack are used to update your incident
response plan and security policies to address any gaps or deficiencies uncovered.

Create a Learning Environment: Simulations should not be about pointing out flaws, but
about learning and improving. Encourage a culture where team members feel comfortable
discussing mistakes and brainstorming improvements. Use the simulations to build
confidence in handling real incidents.

Use a Mix of Red and Blue Team Exercises: A Red Team (attackers) can simulate

cyberattacks, while a Blue Team (defenders) tests their ability to detect and respond. The
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Purple Team can be used for continuous collaboration between the two to improve overall
security posture.

Simulate Crisis Communication: Simulate not just the technical response, but also how
your organization communicates both internally and externally. This includes executive
briefings, stakeholder notifications, and public statements. The ability to handle media
inquiries and customer communication is crucial during a cyberattack.

Integrate Lessons into Continuous Improvement: Simulated attacks should be viewed as
an ongoing improvement cycle. With every audit and simulation, your organization should
be refining its incident response procedures, tools, and skills, ensuring better preparedness
for future attacks.

As per 96.8% responses, Threat intelligence integration is the primary focus of modern
cybersecurity audits.

Inference - Shift Toward Proactive Security: The overwhelming majority indicates that
organizations are increasingly prioritizing threat intelligence in their cybersecurity audits.
This reflects a shift from reactive (identifying problems after they occur) to proactive
security measures (anticipating and mitigating threats before they impact the organization).
Focus on Real-Time Threats: By integrating threat intelligence into audits, organizations
can evaluate their aptitude to identify, respond and defend against emerging threats like
malware, ransomware, APTs (Advanced Persistent Threats), and zero-day vulnerabilities,
ensuring they remain one step ahead of attackers.

Strategic Approach to Cyber Defense: The integration of threat intelligence suggests that
cybersecurity audits now take a strategic approach, where auditors assess how well an
organization uses actionable intelligence to bolster its defenses, detect attacks early, and

make informed decisions about threat mitigation.
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Collaborative Information Sharing: Threat intelligence integration often involves
leveraging data from multiple sources, including industry threat feeds, government
agencies, threat intelligence sharing platforms, and even external vendors.
Recommendations - Integrate Threat Intelligence Platforms (TIPs): Organizations should
implement Threat Intelligence Platforms (TIPs) that consolidate and correlate threat data
from various sources, providing real-time insights into potential risks and vulnerabilities.
These platforms can enhance audit accuracy by enabling auditors to assess current threat
landscapes.

Use Threat Intelligence for Risk Assessment: During audits, use threat intelligence to
conduct targeted risk assessments. Identify which assets are most likely to be targeted
based on historical attack trends, and adjust the organization’s defense posture accordingly.
Prioritize vulnerabilities that are actively being exploited.

Feed Threat Intelligence into Security Tools: Ensure that threat intelligence is integrated
into security tools such as SIEM systems, firewalls, and intrusion detection systems (IDS)
to automate threat detection and improve response times. This integration allows
organizations to detect anomalies more quickly and proactively defend against threats.
Regular Threat Intelligence Updates: Continuous updates are crucial to ensure that your
threat intelligence is up-to-date with the latest attack vectors and tactics. Incorporate feeds
from trusted third-party sources, such as government advisories or industry-specific
cybersecurity organizations, to stay informed about emerging threats.

Train Auditors and Security Teams on Threat Intelligence: Ensure that both auditors and
security teams are well-versed in interpreting and using threat intelligence. This will
improve their ability to assess whether existing defenses are adequate in countering the

current threat landscape and to make data-driven security decisions.
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Analyze Past Incidents with Threat Intelligence: Use threat intelligence to analyze past
cyber incidents during audits. By correlating threat data with previous breaches or near-
misses, you can identify patterns and trends that can inform future defense strategies.
Collaborate with External Threat Intelligence Sources: Foster relationships with external
partners, industry groups, or Information Sharing and Analysis Centers (ISACs) to enhance
threat intelligence sharing. This collaboration can help ensure you have access to the most
relevant and timely threat data for your industry.

Create a Threat Intelligence-driven Incident Response Plan: Leverage the threat
intelligence gathered from audits to create or enhance a threat intelligence-driven incident
response plan. This plan should include procedures for how to handle real-time threats and
how to apply threat intelligence in responding to incidents.

As per 97.4% responses, Identifies potential security vulnerabilities is a key advantage of
using penetration testing in audits.

Inference - Critical Role of Penetration Testing in Vulnerability Detection:

The overwhelming majority suggests that penetration testing is highly valued for its ability
to identify potential vulnerabilities that might be missed by automated scanners or other
tools. By simulating real-world attacks, penetration testing can uncover critical weaknesses
in an organization’s infrastructure, applications, and systems.

Complementary to Other Security Measures: Penetration testing provides a hands-on,
human-driven approach that complements automated tools like vulnerability scanners. It
mimics the strategies of malicious actors, helping to identify complex attack vectors or
vulnerabilities that are difficult to detect through regular automated scans.

Proactive Risk Management: The emphasis on identifying vulnerabilities through

penetration testing highlights the proactive nature of modern cybersecurity audits. Instead
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of merely reacting to threats, organizations are now taking a more forward-looking
approach to assess their defenses before attackers can exploit weaknesses.

Penetration testing allows auditors to simulate the actions of a real attacker, providing a
more accurate picture of how a threat could evolve within the organization. This process
helps identify gaps that could lead to a successful breach, especially when vulnerabilities
are chained together in an exploit.

Recommendations - Conduct Regular Penetration Testing: Schedule regular penetration
testing as part of your cybersecurity audits, especially after major infrastructure changes,
application updates, or deployments. This will help identify any new vulnerabilities that
may have been introduced into the system.

Test a Variety of Attack Vectors: Ensure that penetration testing covers multiple potential
attack vectors, such as network security, web applications, cloud environments, social
engineering, and physical security. Penetration tests should also include testing against
both external threats (e.g., internet-based attackers) and insider threats (e.g., employees
with malicious intent).

Simulate Real-World Scenarios: When conducting penetration testing, simulate attacks in
a manner that mirrors real-world tactics, techniques, and procedures (TTPs) used by
hackers. This can involve advanced tactics like phishing, social engineering, and zero-day
exploitations, as well as testing the organization's incident response capabilities.

Integrate Penetration Testing Results into Risk Management: After penetration testing,
ensure that the findings are incorporated into your risk management process. Identify high-
risk vulnerabilities, prioritize them for remediation, and adjust your overall security posture
based on the test results.

Enhance Security Based on Findings: Use penetration testing results to enhance security

controls and patch vulnerabilities. Focus on both quick fixes for immediate threats and
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long-term strategies for strengthening defenses, such as improving network segmentation,
access controls, and application security.

Educate and Train Teams Based on Penetration Testing: Share the findings from
penetration tests with relevant teams to educate them on the tactics used by attackers. This
will help improve security awareness across the organization and enhance the ability to
detect attacks early in the attack lifecycle.

Conduct Penetration Testing in Collaboration with Other Tools: Integrate the results of
penetration testing with other security tools like vulnerability scanners, SIEM systems, and
threat intelligence feeds to get a comprehensive view of your organization's security
posture. This helps in identifying complex vulnerabilities that may only be exposed when
combining results from multiple sources.

Test Incident Response Capabilities: Penetration tests should also involve testing your
organization’s incident response plan to ensure that the security team can detect, respond
to, and recover from simulated attacks quickly and effectively. This will test not only your
defenses but also your team’s coordination and efficiency during a real breach.

As per 94.9% responses, cybersecurity incident response should be tested quarterly.
Inference - Regular Testing is Critical for Preparedness: The overwhelming majority
indicates that quarterly testing of cybersecurity incident response plans is seen as essential
for ensuring that organizations remain well-prepared to handle cyber incidents. This
frequency reflects the rapidly evolving nature of cyber threats, where threats, tactics, and
attack methods change quickly, requiring organizations to continuously test and refine their
response protocols.

Keeping Response Plans Up-to-Date: Cybersecurity incident response plans need to be

regularly tested and updated to ensure they align with the current threat landscape,

253



technological changes, and organizational shifts. Quarterly testing helps organizations
avoid the risks of an outdated or ineffective incident response plan.

Ensuring Team Readiness: Regular testing of incident response plans ensures that all team
members are familiar with their roles and responsibilities and can execute the plan
effectively under pressure. Quarterly tests help avoid knowledge gaps, improve
coordination between teams, and ensure that response times are minimized in the event of
a real incident.

Simulating Real-World Scenarios: The quarterly testing indicates a focus on simulating
real-world attack scenarios, ensuring that the incident response team can react to a variety
of potential incidents, from cyberattacks and data breaches to ransomware and denial-of-
service (DoS) attacks. These simulations help identify weaknesses in the plan, refine
processes, and improve response strategies.

Recommendations - Schedule Quarterly Incident Response Drills: Set a formal schedule
for quarterly incident response tests. These drills should include a diversity of scenarios
such as phishing attacks, data breaches, ransomware, and insider threats. Ensure the tests
cover different aspects, such as detection, containment, communication, and recovery.
Involve All Relevant Teams: Make sure to involve all departments that play a role in the
incident response process, including IT, security, communications, legal, HR, and
executive management. This ensures the entire organization is aligned and prepared for a
coordinated response.

Vary the Scenarios: Each quarter, create different incident scenarios to keep the team on
their toes. Vary the complexity, scale, and type of attack to test the adaptability of the
response plan. Simulate real-world threat scenarios based on recent cybersecurity trends or

actual incidents in the industry.
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Evaluate Response Times and Effectiveness: During these quarterly tests, evaluate how
quickly the team can detect, respond to, and recover from the simulated incident. Measure
key performance indicators (KPIs) like response time, containment effectiveness, and
communication efficiency. Use these metrics to continuously improve the process.
Post-Test Debriefs and Improvements: After each quarterly drill, conduct a post-mortem
analysis or debrief session. Identify lessons learned, areas for improvement, and any
bottlenecks or gaps in the response process. Update your incident response plan based on
these findings and apply those improvements in the next test.

Simulate Communication with External Parties: Include in your tests the communication
process with external stakeholders, such as customers, regulators, and media. Ensure that
the organization has a crisis communication strategy that is well-defined and can be
implemented in case of a real cyber incident.

Test and Update Incident Response Tools: Use the quarterly drills to ensure that incident
response tools (such as SIEM systems, forensics tools, communication platforms) are up-
to-date and function as intended during a real crisis. This will help uncover any technical
issues and ensure smooth operations during an actual incident.

Review and Update the Response Team: Regularly assess whether your incident response
team 1s appropriately staffed and has the necessary skills and resources to handle an
incident.

As per 98.4% responses, Mean Time to Detect (MTTD) metric is critical for assessing the
effectiveness of an incident response plan.

Inference - Early Detection is Key to Effective Incident Response: The high percentage
indicates that organizations recognize the importance of early detection in minimizing the

impact of a cybersecurity incident. MTTD, which measures the average time it takes from
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the initial occurrence of a security event to its detection, is a critical metric for determining
how quickly an organization can identify and begin responding to a cyberattack.

Speed of Detection Correlates with Success of Response: Faster detection allows for
quicker containment, reducing the overall damage caused by the incident. If an
organization has a low MTTD, it implies that it can quickly detect suspicious activity and
activate an effective response, thereby limiting data loss, financial costs, and reputational
damage.

Indicator of the Health of Security Operations: A short MTTD is often indicative of a well-
functioning security operations center (SOC), an efficient incident detection system, and a
trained response team. If MTTD is high, it may suggest a lack of visibility into the
environment, inadequate monitoring systems, or insufficient training.

Critical for Continuous Improvement: Monitoring MTTD over time helps organizations
assess the effectiveness of their incident detection capabilities and refine their security
posture. It also allows them to identify areas where improvements are needed, such as
through the adoption of better detection tools, enhanced staff training, or improved
processes.

Recommendations - Track MTTD as a Key Performance Indicator (KPI): Incorporate
MTTD into your cybersecurity metrics dashboard as a critical KPI for evaluating your
incident detection capabilities. Regularly monitor and review this metric to ensure you are
detecting incidents in the shortest possible time frame.

Enhance Monitoring and Detection Capabilities: Organizations should invest in cutting-
edge cybersecurity monitoring tools such as Security Information and Event Management
(SIEM) systems, Intrusion Detection Systems (IDS), Endpoint Detection and Response
(EDR), and Network Detection and Response (NDR) solutions. These technologies enable

continuous, real-time visibility into network activities and potential threat vectors,
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facilitating faster identification and response to security incidents. By leveraging advanced
analytics, machine learning, and threat intelligence integration, these tools not only
improve incident detection speed but also enhance the accuracy of alerts, thereby reducing
false positives and enabling more effective prioritization of remediation efforts.

Automate Threat Detection: Implement automated detection systems that use Al and
machine learning to identify anomalous behavior, malware, and known attack patterns.
Automation can significantly reduce detection times by quickly identifying suspicious
activities and triggering alerts to the security team.

Establish a Rapid Incident Detection Workflow: Develop a clear and efficient incident
detection and escalation workflow. Ensure that detection leads immediately to triage,
analysis, and response. This ensures that no time is wasted after an incident is identified
and that the appropriate teams can quickly take action.

Regularly Test and Improve Detection Systems: Periodically test your incident detection
systems with simulated attacks (penetration testing, red team exercises) to assess how
quickly they can identify real-world threats. Use the results to make improvements to
detection processes, tools, and personnel readiness.

Train Staff on Incident Detection: Regularly train your security operations teams on how
to detect and respond to potential threats. Equip them with the skills to quickly analyze
alerts, prioritize incidents, and take appropriate actions. Proper training will help reduce
MTTD by enabling your team to make faster decisions when an incident occurs.

Establish Incident Detection Benchmarks: Set internal MTTD benchmarks based on
industry standards or past performance, and continuously strive to reduce detection times.
Compare your organization’s MTTD to industry averages to assess whether your detection

systems are keeping pace with emerging threats.
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Improve Incident Response Team Coordination: While MTTD is focused on detection,
ensure that your incident response team is trained and well-prepared for a quick follow-up
once an incident is detected.

Implement Threat Intelligence Integration: By utilizing real-time intelligence on emerging
threats, your organization can enhance its ability to detect attacks earlier, before they
escalate into larger incidents.

As per 88.2% responses, Lack of direct access to infrastructure is the primary challenge in
auditing cloud-based systems?

Inference - Limited Visibility into Cloud Environments: The significant percentage
indicates that auditors face challenges due to the lack of direct access to the cloud
infrastructure. Unlike traditional on-premise systems, cloud environments are often
managed by third-party providers, which can limit the visibility and control auditors have
over key infrastructure components, such as servers, networks, and storage.

Complexity of Cloud Architecture: Cloud environments are often highly complex, with
multiple layers (e.g., 1aaS, PaaS, SaaS) and shared responsibilities between the cloud
service provider (CSP) and the organization. This complexity can make it difficult for
auditors to fully assess the security posture of cloud services, as they do not have the same
level of access or control as they would with on-premise systems.

Dependence on Provider Transparency: Auditors depend heavily on cloud providers to
supply relevant data and access to the cloud infrastructure for auditing purposes. If the
cloud service provider is not fully transparent or cooperative, it can hinder the auditor's
ability to assess the environment effectively, potentially leaving gaps in the audit process.
Challenges with Data Security and Compliance: The inability to directly access cloud
infrastructure can also complicate efforts to ensure that the cloud environment complies

with industry standards and regulations (such as GDPR, HIPAA, or ISO 27001). It makes

258



it harder to directly assess data protection measures, encryption standards, and access
controls that are critical to compliance.

Recommendations - Collaborate with Cloud Service Providers (CSPs): Establish a clear
collaboration between the auditing team and the cloud service provider to facilitate
transparent access to critical information. Ensure that the provider offers audit logs,
security documentation, and access controls necessary for auditing purposes.

Leverage Cloud-Specific Audit Tools: Use cloud-native auditing tools and cloud security
posture management (CSPM) solutions designed to assess cloud environments. Tools like
AWS CloudTrail, Azure Security Center, and Google Cloud Security Command Center
can help auditors review logs, configuration settings, and security controls in cloud
environments, even without direct access to the underlying infrastructure.

Use Virtual Auditing: Instead of physically accessing the cloud infrastructure, auditors can
conduct virtual audits that include reviewing access logs, user behavior, and system
configurations. This can be done remotely by collecting relevant data provided by the CSP.
Automate Cloud Security Audits: Implement automated security scans and audits within
the cloud environment. Tools like Cloud Security Posture Management (CSPM) solutions,
which continuously monitor cloud environments, can help auditors quickly identify
misconfigurations, vulnerabilities, and non-compliant behaviors in the infrastructure.
Audit Cloud Service Agreements and SLAs: Ensure that the cloud provider’s Service Level
Agreement (SLA) and other contractual documents clearly define the provider's
responsibilities regarding data security, privacy, and access control. This will help the
auditing team assess whether the cloud service provider meets the expected security
standards and complies with regulatory requirements.

Establish a Cloud Audit Framework: Develop a cloud-specific audit framework tailored to

the unique nature of cloud environments. This framework should include guidelines on
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what aspects of the cloud infrastructure can be audited, how access will be granted, and
how the audit process will be conducted without compromising security or confidentiality.
Test Cloud Incident Response and Recovery Plans: Include incident response and disaster
recovery testing as part of the cloud audit. Assess how well the organization is prepared to
respond to incidents within the cloud environment, especially when direct access to
infrastructure may be limited during such events.

Continually Update Audit Processes for Cloud Technologies: As cloud technologies
evolve, auditors must stay updated on the latest tools, standards, and practices for auditing
cloud environments. Regularly review and update your cloud auditing methodologies to
account for new cloud models (e.g., hybrid clouds, multi-cloud architectures) and emerging
security challenges.

As per 90.1% responses, Organizations involve independent ethics committees
“Sometime” in cybersecurity audits.

Inference - Ethical Oversight is Sometimes Involved: The majority of responses indicating
that independent ethics committees are involved "sometimes" suggests that while ethical
considerations are recognized as important, they are not always consistently prioritized or
integrated into the cybersecurity audit process. This might imply that organizations address
ethics on a case-by-case basis or may involve ethics committees only when specific ethical
concerns arise.

Ethical Concerns in Cybersecurity Audits: The involvement of ethics committees in
cybersecurity audits points to a recognition of the ethical complexities associated with
cybersecurity. For example, issues such as data privacy, surveillance, disclosure of
vulnerabilities, and conflicts of interest often require independent ethical review to ensure
that audits are conducted fairly and transparently, without compromising individuals' rights

or organizational integrity.
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Lack of Standardization: The fact that ethics committees are involved "sometimes"
suggests that there may not be a standardized process across all organizations for
addressing ethical issues during audits. This could be due to varying risk appetites,
resources, or awareness of the ethical implications of cybersecurity practices.

Potential Ethical Gaps in Auditing Practices: While some organizations recognize the
importance of independent oversight, the lack of consistent involvement by ethics
committees could leave room for ethical blind spots in the auditing process.
Recommendations - Integrate Ethics Committees in All Cybersecurity Audits: Consider
involving independent ethics committees as a standard practice in all cybersecurity audits,
rather than on an ad-hoc basis. This can help ensure that ethical considerations are always
factored into audit findings and recommendations. Set clear guidelines for when and how
ethics committees should be involved in audits, including any ethical concerns related to
data collection, analysis, or incident response.

Establish a Formal Ethical Oversight Framework: Create a formal process for incorporating
ethical review into the cybersecurity audit lifecycle. This could involve having an ethics
committee review the audit process at critical stages, such as planning, execution, and
reporting, to ensure that ethical standards are adhered to throughout.

Ensure Ethics Committee Independence and Objectivity: Ensure that the ethics committee
is truly independent and not influenced by any parties involved in the audit or the
cybersecurity department. The committee should be empowered to raise concerns and
recommend changes to audit processes if any ethical issues are identified.

Provide Ethics Training for Auditors: Equip auditors with training on common ethical
dilemmas and considerations in cybersecurity audits. Topics should include privacy rights,

confidentiality, data usage, and biases in data interpretation. Ethical training can help
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auditors recognize situations that may require independent oversight and bring them to the
attention of the ethics committee.

Implement Clear Guidelines for Ethical Decision-Making: Develop clear ethical guidelines
for cybersecurity audits that outline key principles to follow, such as transparency, non-
discrimination, confidentiality, and fairness. These guidelines should be easily accessible
and used by all stakeholders involved in audits to ensure ethical considerations are central
throughout the process.

Conduct Ethical Impact Assessments: Introduce ethical impact assessments as part of the
auditing process to identify any potential ethical risks posed by the audit or the
organization’s cybersecurity practices. These assessments can help detect and mitigate
risks to privacy, unintended consequences of cybersecurity measures, and other potential
harms.

Audit the Ethics of Audit Practices: In addition to auditing the technical aspects of
cybersecurity, consider having the ethics committee evaluate the ethics of audit practices
themselves. For example, are the auditors using personal data responsibly? Are all
stakeholders’ rights being respected during the audit process? Are there potential conflicts
of interest in how the audit is conducted?

Encourage Transparent Reporting of Ethical Findings: Ethics committees should
encourage transparency when ethical issues are discovered during audits. Ethical violations
or conflicts should be reported in a way that does not compromise confidentiality but also
ensures that any potential ethical breaches are addressed and rectified.

Encourage Ongoing Dialogue Between Auditors and Ethics Committees: Promote an open,
ongoing dialogue between auditors and ethics committees. Regular meetings or feedback
loops can help ensure that ethical issues are continuously addressed and refined throughout

the auditing process.
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As per 90.1% responses, Limited access to data is the primary ethical dilemma faced during
third-party vendor audits.

Inference - Challenges of Data Accessibility: The high percentage suggests that when
auditing third-party vendors, one of the most significant ethical dilemmas arises from
limited access to data. This limitation could stem from various factors, such as the vendor’s
privacy policies, data protection laws (e.g., GDPR), or reluctance to share sensitive
information due to proprietary concerns.

Potential for Incomplete Audits: Limited data access can lead to incomplete or
compromised audits, as auditors may not have all the relevant information to fully assess
the vendor’s cybersecurity posture, compliance with regulations, or internal controls.
Without comprehensive data, auditors may miss security vulnerabilities,
misconfigurations, or data mishandling practices, potentially leading to an inaccurate
assessment.

Conlflicting Interests: Vendors may be hesitant to provide complete access to their data due
to concerns over competitive advantage, business reputation, or privacy violations. This
creates a conflict between the need for thorough auditing and the vendor’s right to protect
proprietary information. Balancing these competing interests is a critical ethical challenge.
Risk of Non-Compliance: Limited data access could hinder the ability to assess whether a
third-party vendor is fully compliant with industry regulations and cybersecurity best
practices. This can lead to ethical concerns around regulatory compliance and the potential
risks posed by non-compliant vendors.

Transparency Issues: If the vendor restricts access to critical data, auditors may struggle to
maintain transparency in their audit findings. This lack of transparency could affect the
credibility of the audit process and create doubts about whether all relevant risks have been

identified.
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Recommendations - Establish Clear Data Access Agreements: Prior to conducting the
audit, negotiate data access agreements with third-party vendors. These agreements should
clearly outline which data can be accessed by auditors and under what conditions. This
helps set expectations upfront and ensures that auditors have the necessary access to
complete their assessments. It should also address concerns related to data privacy,
confidentiality, and non-disclosure.

Leverage Data Masking and Anonymization: In cases where vendors are concerned about
sharing sensitive data, consider using data masking or anonymization techniques. This
allows auditors to review the data without exposing sensitive or personally identifiable
information (PII), thus protecting both the organization and the third-party vendor’s
interests while enabling effective auditing.

Use Third-Party Audit Tools with Limited Access: Utilize third-party auditing tools that
allow for remote assessments or snapshot audits without requiring full access to data. These
tools can be configured to only capture relevant security or compliance data while
respecting the vendor's privacy concerns.

Negotiate a Controlled Access Model: For highly sensitive data, negotiate a controlled
access model with the third-party vendor. This model can involve granting auditors
temporary, time-limited access to specific data sets necessary for the audit. This ensures
that the auditors have what they need without compromising the vendor’s privacy or
security concerns.

Use Audit Reports to Build Trust: Provide detailed audit reports that explain how the data
was used and ensure vendors that their information was protected throughout the process.
By demonstrating responsible and ethical data handling practices, auditors can build trust

and credibility, making future audits smoother.

264



Consider Regulatory Requirements: Understand the legal and regulatory requirements that
apply to data access during third-party audits, such as GDPR, HIPAA, or SOC 2. Ensure
that the data access practices are compliant with these laws and that any ethical concerns
related to data privacy are addressed in the audit planning stage.

Request Third-Party Certifications: In some cases, third-party vendors may already have
relevant cybersecurity certifications (e.g., ISO 27001, SOC 2, or PCI DSS). Request these
certifications as part of the audit process, as they can provide insights into the vendor’s
security practices and reduce the need for direct data access.

Escalate Ethical Concerns: If limited data access becomes a significant barrier to assessing
cybersecurity risks or compliance, escalate these ethical concerns to senior management or
relevant regulatory authorities. Lack of proper data access could represent a serious risk to
the organization, and management should be made aware of the potential consequences.
As per 90.1% responses, Sometime ethical concerns do arise during cybersecurity audits.
Inference - Recognition of Ethical Complexity: The high percentage suggests that while
ethical issues are recognized, they are not always a central focus in every cybersecurity
audit. This implies that ethical concerns in audits are seen as occasional, but when they do
arise, they can have significant implications on the audit process, outcomes, and reputation.
Potential Ethical Dilemmas in Auditing: Ethical concerns during cybersecurity audits may
arise due to various situations, such as privacy violations, confidentiality breaches, data
misuse, lack of transparency, conflicts of interest, or unintended harm caused by findings
or recommendations.

Subjectivity and Sensitivity of Data: Ethical dilemmas are often tied to how sensitive data
is handled. In cases where personal or private data is involved, auditors may face ethical

questions related to data protection laws (such as GDPR or HIPAA), how data is accessed,
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and how audit results are shared, especially when vulnerabilities or incidents could have
far-reaching implications.

Inconsistent Ethical Practices: The fact that ethical concerns are flagged as arising
"sometimes" could also point to an inconsistent approach toward ethical oversight in
cybersecurity audits. This suggests that there is a lack of a standardized framework or
ethical guidelines across audits, leading to varying degrees of attention given to ethical
considerations in different auditing scenarios.

Risk of Unresolved Ethical Issues: If ethical concerns are only sometimes addressed, there
is a risk that certain important ethical dilemmas may be overlooked or inadequately
handled, potentially leading to legal or reputational risks for the organization being audited
or the auditing firm itself.

Recommendations - Develop Standard Ethical Guidelines: Establish and implement
standard ethical guidelines for cybersecurity audits. These guidelines should outline how
auditors should handle sensitive data, report findings, and deal with common ethical
dilemmas such as privacy violations, confidentiality, conflicts of interest, and bias.
Ensuring that every audit follows these guidelines will help reduce inconsistent practices.
Provide Ethical Training for Auditors: Offer ethics training for cybersecurity auditors to
raise awareness of the potential ethical challenges they may face during audits. This
training should include case studies, ethical decision-making frameworks, and the impact
of ethical breaches on organizations, stakeholders, and society.

Create an Ethics Review Board: Consider setting up an ethics review board or ethics
committee that can be consulted whenever ethical concerns arise during an audit. This body
can assess specific ethical dilemmas and provide guidance on how to handle them, ensuring

that auditors are supported in making ethically sound decisions.
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Encourage Transparency in Reporting: Promote transparency in audit reporting. If ethical
concerns are identified during an audit, auditors should be encouraged to document and
communicate these concerns clearly and responsibly in their reports, ensuring that the
organization being audited understands the ethical challenges and potential risks involved.
Confidentiality and Privacy Protections: Strengthen data privacy protections in the audit
process by ensuring that auditors adhere to strict confidentiality agreements and data
protection laws. Ensure Independent and Objective Auditing: To avoid conflicts of interest,
ensure that audits are conducted independently and without external influence. Auditors
should be trained to recognize any potential biases or conflicts in their work and to take
steps to address them in the audit process.

Implement Ethical Decision-Making Frameworks: Provide auditors with an ethical
decision-making framework to help them navigate difficult situations. This framework
should offer a step-by-step process for assessing and resolving ethical dilemmas, ensuring
that auditors consider all relevant factors and stakeholders in their decision-making
process.

Audit the Ethics of Audit Practices: Include an ethics audit as part of the overall
cybersecurity audit process. This can involve reviewing the ethics of auditing practices,
such as how data was accessed, how findings were handled, and whether the audit adhered
to established ethical guidelines. This review can ensure that the auditing process itself is
conducted in an ethical manner.

Document and Address Ethical Concerns Promptly: If ethical concerns arise during an
audit, they should be documented immediately and addressed with the relevant parties,
such as the organization’s management, the audit committee, or a designated ethics body.

Prompt action can help mitigate any potential risks and avoid negative consequences.
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Foster Ethical Organizational Culture: Encourage an organizational culture that values and
upholds ethical behavior, not just within the audit process but across the organization. This
culture can promote ethical awareness, accountability, and a strong commitment to privacy
and security, which will, in turn, support more ethical audits.

As per 95.5% responses, Privacy breaches is major ethical concern when auditing personal
data.

Inference - High Awareness of Privacy Risks: The overwhelming percentage of
respondents (95.5%) indicates that privacy breaches are recognized as a significant ethical
concern during audits of personal data. This suggests that auditors are highly aware of the
ethical and legal implications of mishandling sensitive personal information, and they
recognize the importance of adhering to privacy standards and laws.

Sensitive Nature of Personal Data: Personal data, which includes identifiable information,
health data, financial details, and other sensitive information, requires heightened scrutiny
during audits. Privacy breaches during these audits can result in severe legal, financial, and
reputational consequences for the organizations involved, as well as damage to individuals'
trust and security.

Risk of Violating Privacy Laws: With privacy concerns being a major ethical dilemma,
auditors are likely concerned with complying with stringent privacy regulations such as
GDPR, HIPAA, CCPA, and others. A breach of these laws during an audit can result in
penalties, litigation, and significant harm to the organization's credibility.

Data Misuse or Unintended Disclosure: Privacy breaches during audits may occur due to
unintended disclosures of personal information, lack of adequate safeguards, or negligent
handling of sensitive data. Auditors may face ethical challenges in ensuring that any data
sharing or data analysis during audits does not result in the misuse of personal data or

violations of privacy.
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Ethical Obligation to Protect Individuals: Auditors have a responsibility not only to their
clients but also to the individuals whose data is being reviewed. This creates an ethical
imperative to protect personal data from exposure, and it underscores the critical role
auditors play in ensuring that privacy risks are mitigated during cybersecurity audits.
Recommendations - Implement Strict Data Access Controls: Ensure that only authorized
auditors have access to personal data during audits. This can be achieved through role-
based access controls (RBAC), data masking, or anonymization techniques. This reduces
the risk of unauthorized individuals or parties accessing sensitive information and helps
ensure that personal data is handled securely.

Develop a Privacy Protection Policy for Auditors: Create a formal privacy protection
policy for auditors that clearly defines how personal data should be handled throughout the
audit process. This policy should include guidelines on data access, storage, disposal, and
transfer to ensure that privacy is protected at all stages of the audit.

Train Auditors on Privacy Best Practices: Provide comprehensive training on privacy best
practices for auditors, especially regarding data protection laws, ethical data handling, and
how to manage sensitive information during audits.

Utilize Privacy Enhancing Technologies (PETs): Adopt privacy-enhancing technologies
(PETs) such as data anonymization, pseudonymization, and end-to-end encryption to
ensure that personal data is protected during audits. These technologies can prevent the
unauthorized exposure or use of sensitive data during audits and provide additional
safeguards.

Implement Privacy Impact Assessments (PIAs): Consider conducting Privacy Impact
Assessments (PIAs) as part of the audit process. PIAs can help identify and assess privacy

risks, ensuring that auditors evaluate the potential impact of their actions on the privacy of
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individuals whose data is being reviewed. This proactive step helps mitigate privacy
concerns before they arise.

Establish Confidentiality Agreements: Ensure that auditors sign confidentiality agreements
that legally bind them to protect the personal data they access during the audit process.
These agreements should outline the consequences of breaching confidentiality and help
ensure that auditors take their privacy responsibilities seriously.

Document and Audit Privacy Practices: Auditors should document their privacy practices
and how they handle personal data during the audit process. This documentation should be
part of the final audit report and demonstrate that appropriate measures were taken to
protect personal information. This provides transparency and accountability in handling
privacy concerns.

Implement Data Minimization Principles: Follow the data minimization principle, which
advocates for collecting only the minimum amount of personal data necessary for the audit.
Limiting access to only the most relevant data reduces the exposure of sensitive
information and helps mitigate privacy risks.

Engage Privacy Experts: In complex audits involving substantial amounts of personal data,
consider engaging privacy experts or consulting with a Data Protection Officer (DPO) who
can provide guidance on privacy issues and ensure compliance with privacy laws
throughout the audit process.

Use Secure Audit Platforms: Leverage secure audit platforms that provide robust security
features like encryption, audit trails, and access logs. These platforms help track who
accesses personal data, ensuring that data handling is transparent and that privacy risks are
minimized.

Establish a Clear Breach Notification Protocol: In the event of a privacy breach, establish

a clear and rapid breach notification protocol. This protocol should specify how the breach
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will be reported to the organization, regulators, and affected individuals, in line with
privacy laws such as GDPR or HIPAA.

As per 98.7% responses, GDPR regulation focuses primarily on protecting the privacy of
EU citizens.

Inference - High Agreement on GDPR's Core Focus: The overwhelming agreement
(98.7%) underscores a shared understanding of the General Data Protection Regulation
(GDPR) as a regulation specifically designed to protect the privacy and personal data of
individuals within the European Union (EU). This reflects strong awareness and
recognition of GDPR's fundamental objectives.

The General Data Protection Regulation (GDPR) is a privacy-first framework emphasizing
the protection of personal data and individuals’ rights, particularly within the EU, but its
global reach affects any organization processing the data of EU residents. Key provisions
empower data subjects with rights such as access, erasure, rectification, and portability,
while imposing stringent penalties for non-compliance, including fines of up to 4% of
global annual revenue or €20 million. To comply, organizations must embed Privacy by
Design and Default principles, conduct regular Data Protection Impact Assessments
(DPIAs), train employees on GDPR requirements, establish robust data protection policies,
and ensure that third-party vendors adhere to GDPR standards. Effective consent
mechanisms, clear procedures for handling data subject requests, timely breach reporting
within 72 hours, and maintaining Records of Processing Activities (RoPA) are essential
for operational compliance. Staying abreast of regulatory updates and collaborating with
legal experts further supports adherence. Auditors universally agree on their ethical and
legal responsibility to report significant data protection violations discovered during audits,
recognizing that timely reporting mitigates harm, upholds accountability, and protects

public trust. To facilitate this, organizations should develop clear reporting protocols,
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provide comprehensive auditor training, define what constitutes a significant violation, and
create secure, confidential reporting systems. Maintaining detailed records of reported
violations, supporting whistleblower protections, encouraging collaboration with legal
teams, and fostering a culture of ethical auditing further strengthen compliance efforts.
Regularly updating reporting guidelines ensures alignment with evolving laws, ultimately
enabling organizations to safeguard sensitive data effectively while maintaining

stakeholder confidence and meeting global regulatory demands.
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