Introduction:
As more and more financial services are delivered digitally, cyber security has become a top priority for banks throughout the globe. With one of the world's fastest-growing economies and a rapidly developing digital environment, India is not immune to this worldwide phenomenon (Mishra et al., 2021). Mobile banking, internet transactions, digital wallets, and the deployment of the Unified Payments Interface (UPI) system have all contributed to a dramatic evolution in the banking industry in recent years (Sharma & Singh, 2020). While the rise of digital banking has improved the customer experience and made banking more convenient for consumers, it has also left the Indian banking industry vulnerable to a wide range of cyber security threats that could compromise the privacy, authenticity, and availability of customers' financial information (Bhattacharya et al., 2018).
This study aims to assess the effectiveness of current intelligence tactics used by banks in India to counteract the most pressing cyber security risks the industry faces. The research also intends to offer ways to improve cyber security intelligence and threat management inside Indian financial institutions, as well as to look at the role that regulators play in establishing such a framework.
Data breaches, unauthorized access to financial systems, ransomware attacks, distributed denial-of-service (DDoS) assaults, and Advanced Persistent Threats (APT) campaigns are just some of the high-profile cyber security incidents that the Indian banking sector has experienced in recent years (Pradhan et al., 2019; Verma & Dhami, 2020). Not only have these instances resulted in significant financial losses, but they have also damaged consumer confidence in the banking system and prompted questions about the security of client information (Mishra et al., 2021). As a result, it is critical to get a deep familiarity with the cyber threat environment in the Indian banking industry and to develop effective ways to counteract any assaults that may occur.
First, the report will describe the most widespread cyber security vulnerabilities that Indian financial institutions are now facing. Internal and external factors contribute to these dangers, including state-sponsored cyberattacks, cybercriminals aiming at financial institutions, insider threats, supply chain vulnerabilities, and the difficulties brought on by the widespread adoption of new technologies like cloud computing, AI, and blockchain (Bajaj & Arora, 2019; Verma & Dhami, 2020). The study will also provide insight on how cybercriminals are becoming more sophisticated and how they are adapting their tactics, methods, and procedures (TTPs) to thwart banks' attempts to protect their most valuable assets (Srivastava & Geetha, 2020).
Next, the study will evaluate the present cyber security intelligence procedures used by Indian banks to detect, prevent, and deal with cyber attacks. Threat intelligence sharing, vulnerability assessments, incident response planning, employee training and awareness programs, and the incorporation of cyber security measures into risk management frameworks are all going to be examined as part of this study (Srivastava & Geetha, 2020). Taking into account the diversity of the Indian banking sector, which includes public sector banks, private sector banks, and cooperative banks, each with their own set of challenges and requirements (Singh & Chatterjee, 2020), the study will also investigate the efficacy of these practices in detecting and mitigating cyber threats, as well as identify potential gaps and areas for improvement.
The study will look at how regulatory agencies like the Reserve Bank of India (RBI) and the Indian Computer Emergency Response Team (CERT-In) have affected the cyber security environment of the Indian banking industry, in addition to assessing the efforts of individual institutions. The Cyber Security and Risk Management Framework from the RBI and the CERT-In's role in coordinating cyber incident response and issuing advisories are only two examples of the regulatory standards and directives that will be included in this study (RBI, 2019; CERT-In, 2021). Additionally, their efforts to promote a culture of cyber resilience within the banking sector will be scrutinized (Singh & Chatterjee, 2020) as will their role in creating public-private partnership on cyber security. The research will also examine how international regulations, such as the cyber risk management recommendations established by the Basel Committee on Banking Supervision (BCBS, 2018), have affected the cyber security practices of the Indian banking industry.
Finally, the study will give suggestions for bolstering cyber security in the Indian banking industry based on insights derived from the examination of cyber security threats, intelligence tactics, and the role of regulatory authorities. These suggestions will cover a wide range of actions, such as raising threat intelligence sharing between financial institutions and government agencies, implementing proactive security practices like penetration testing and continuous monitoring, purchasing cutting-edge tools for detecting and responding to cyber threats, encouraging cooperation between financial institutions and regulatory bodies to develop a unified approach to cyber security, and increasing employee cyber security awareness.

2.1. Cyber Security Threats in the Indian Banking Sector

Due to the industry's increased vulnerability, cyber security concerns have emerged as India's digital banking services have expanded rapidly. In this part, we'll take a closer look at the different forms of cyber assaults that have hit the Indian banking industry and discuss what this means.
Phishing Attacks: Through phishing emails and websites, in which users are tricked into disclosing their login credentials or installing dangerous software, are a widespread kind of cybercrime aimed at banks and their clients (Bhattacharya et al., 2018). Social engineering tactics have been increasingly used in recent years to conduct successful phishing attacks on Indian banks (Mishra et al., 2021).

Data Breaches: The personal and financial information handled by financial institutions makes them attractive targets for hackers (Bajaj & Arora, 2019). Insider threats, software vulnerabilities, and illegal database access are just some of the ways that sensitive information might be compromised today (Pradhan et al., 2019).
Ransomware Attacks: During a ransomware attack, the victim's data is encrypted and the attacker demands money to decrypt the data. Since the interruption of banking services may result in substantial financial losses and reputational harm, banks are a prime target for ransomware attacks (Verma & Dhami, 2020).
Distributed Denial-of-Service (DDoS)Attacks:DDoS assaults are a kind of cyberattack in which an attacker uses a large volume of traffic to temporarily or permanently take down a target system or network. Banks may suffer significant harm from these assaults, since they can interrupt mission-critical services, cause monetary losses, and damage reputation (Bhattacharya et al., 2018).
Advanced Persistent Threats (APTs):APTs, or advanced persistent threats, are covert cyberattacks that last for months or years and are launched by well-resourced and highly competent opponents, often with state sponsorship. As these assaults allow attackers to steal critical information, modify transactions, or disrupt services, they may cause major harm to financial organizations (Srivastava & Geetha, 2020).
Insider Threats: Employees, contractors, or third-party suppliers having authorized access to a company's network and/or data are considered insider risks (Singh & Chatterjee, 2020). The inability to identify insider threats, along with the potential for substantial financial and reputational damages, makes them a particularly dangerous menace.
Emerging Technologies and Associated Risks: Opportunities and Threats Presented by New Technologies The banking industry faces both opportunities and threats from the widespread use of new technologies such as cloud computing, artificial intelligence, and blockchain (Bajaj & Arora, 2019). While these innovations have the potential to boost productivity and save costs, they also provide new entry points for hackers to exploit (Verma & Dhami, 2020).

2.2. Cyber Intelligence and Threat Management in Indian Banks
In this part, we'll take a look at the cyber intelligence and threat management procedures now in use by Indian financial institutions to keep their systems and customer data safe. Threat information sharing, vulnerability assessments, incident response planning, staff training and awareness initiatives, and so on are all included in this category of activities.
Threat Intelligence Sharing:In order to better comprehend the cyber threat environment and establish effective defensive measures, institutions might benefit from sharing threat information among themselves and with government authorities (Srivastava & Geetha, 2020). There are, however, obstacles that might impede successful intelligence sharing, such as worries about data privacy and competitive disadvantages (Singh & Chatterjee, 2020).

Vulnerability Assessments: When it comes to spotting and fixing security holes in a company's networks, systems, and applications, nothing beats a regularly scheduled vulnerability assessment (Mishra et al., 2021). To assess the efficacy of existing security procedures and identify opportunities for improvement, banks should invest in automated vulnerability scanning technologies and perform frequent penetration testing (Bajaj & Arora, 2019).
Incident Response Planning:Banks may lessen the blow of cyber attacks by having a thorough strategy in place for responding to them and restoring services and systems quickly (Verma & Dhami, 2020). Srivastava and Geetha (2020) highlight the need of establishing a mechanism for performing post-event evaluations and applying lessons learnt as part of a successful incident response strategy.
Employee Training and Awareness Programs:Human mistake is still a major cause of cyber security problems, hence training and awareness programs are essential for lowering the probability of cyber assaults (Pradhan et al., 2019). To guarantee that workers can identify and react to security risks, banks should adopt frequent training efforts (Bhattacharya et al., 2018) that include issues including phishing, password security, and safe surfing behaviors.

2.3. The Role of Regulatory Bodies in Cyber Security
Guidelines, promoted best practices, and cooperation among stakeholders are all ways in which regulatory authorities shape the cyber security environment of the banking industry. In this part, we'll take a closer look at the functions of the Reserve Bank of India (RBI) and the CERT-In (Indian Computer Emergency Response Team).
The Reserve Bank of India: (RBI) has developed a Cyber Security Framework for banks (RBI, 2019) that lays out the bare minimum need to effectively manage cyber threats and have a secure online presence. (Singh & Chatterjee, 2020) The framework provides suggestions for the use of advanced security technologies and techniques, as well as standards for governance, risk management, incident response, and compliance.
CERT-In: The Indian Computer Emergency Response Team When a cyber security issue occurs, CERT-In is in charge of organizing the national response and publishing advisories to enable businesses, such as banks, protect their systems and data (CERT-In, 2021). Financial institutions may learn a lot from CERT-In's efforts to promote a culture of cyber resilience and public-private partnerships for cyber security (Mishra et al., 2021).

2.4. Challenges and Limitations in Implementing Cyber Security Measures
Banks in India confront a number of obstacles and limits that make it difficult to deploy effective cyber security measures, despite the increased awareness of cyber security dangers. In this part, we'll talk about some of the biggest obstacles you'll face, such as limited funds, an absence of trained employees, and an intricate threat environment.
Resource Constraints: Smaller financial institutions and credit unions may have trouble affording cutting-edge security measures due to budgetary constraints (Bajaj & Arora, 2019). Banks may also have trouble committing adequate resources to cyber security projects because to other, more pressing concerns, such as meeting regulatory requirements and expanding the company (Singh & Chatterjee, 2020).
Lack of Skilled Personnel: The demand for skilled cyber security professionals outstrips the supply, leading to a talent gap that can hamper banks' efforts to build and maintain robust security defenses (Pradhan et al., 2019). The lack of trained cyber security experts is especially problematic in India because of the country's burgeoning digital economy (Mishra et al., 2021).

Complexity of the Threat Landscape:The complexity of the threat landscape makes it difficult for financial institutions to prevent breaches in the first place, since cybercriminals are becoming more and more skilled as time goes on (Srivastava & Geetha, 2020). Additionally, banks must constantly monitor and resolve new vulnerabilities and attack vectors brought about by the increasing interconnectedness of financial systems and the adoption of innovative technologies (Verma & Dhami, 2020).

2.5. Best Practices and Recommendations for Cyber Security in the Indian Banking Sector
This section will give best practices and suggestions for improving cyber security in the Indian banking sector based on the current literature and views from industry professionals. These suggestions cover a broad spectrum of activities, from exchanging threat data to taking preventative security steps to investing in cutting-edge technology to raising public awareness.
Enhance Threat Intelligence Sharing: Improve the flow of threat intelligence by encouraging financial institutions to communicate information with one another and with government bodies, so that new cyber risks may be identified and dealt with more swiftly (Srivastava & Geetha, 2020). Secure and efficient communication of threat information may be promoted via specialized platforms and forums (Singh & Chatterjee, 2020).

Adopt Proactive Security Measures: Financial institutions should spend money on proactive security measures like continuous monitoring, penetration testing, and vulnerability assessments (Bajaj & Arora, 2019) to help them find and fix security flaws before they do too much damage.
Invest in Advanced Technologies: Banks may improve their threat detection and response capabilities by investing in cutting-edge technology like artificial intelligence, machine learning, and big data analytics (Verma & Dhami, 2020). To better protect themselves against cyberattacks, financial institutions may use these tools to do real-time analysis of massive amounts of data.
Foster Collaboration between Banks and Regulatory Bodies: The adoption of best practices and the exchange of information and resources may both benefit from a cohesive approach to cyber security, which can be fostered by close coordination between banks and regulatory agencies (Singh & Chatterjee, 2020).
Promote Cyber Security Awareness: Employees and consumers should be made more aware of the importance of cyber security by regular training and communication activities (Pradhan et al., 2019). (Bhattacharya et al., 2018) Banks should educate clients about secure online banking habits and train workers to recognize and react to possible risks.

3.1. Literature Review
Existing studies on cyber security risks and intelligence in the Indian banking industry will be critically examined in this extensive literature study. From 2018 to 2022, a comprehensive literature review will be conducted to identify relevant books, journals, and papers. We will use keywords like "cyber security," "Indian banking sector," "threat intelligence," and "cyber threats" to search electronic databases like Google Scholar, Scopus, and Web of Science. In addition to informing the research questions and hypotheses, the theoretical framework, and the background context for the study will be provided by the literature review (Creswell & Poth, 2018). The evaluation will be thematically structured, with an emphasis on vital issues such as the origins of cyber threats, the effectiveness of current intelligence techniques, the significance of regulatory organizations, and the most effective methods for bolstering cyber security in India's financial institutions.

3.2. Interviews with Cyber Security Experts
In order to learn more about cyber security in the Indian banking industry, we will conduct semi-structured interviews with professionals in the field. Purposive sampling will be used to locate interviews, and experts in cyber security, banking, and regulation will be prioritized (Palinkas et al., 2016). Subjects to be discussed in the interviews include, among others, how respondents view cyber threats, the success of current intelligence strategies, the role of regulatory bodies, and suggestions for bolstering cyber security in India's banking industry (Creswell & Poth, 2018). The interviews will be videotaped, transcribed, and evaluated thematically (Braun & Clarke, 2016) to extract meaningful insights.

3.3. Surveys of Bank Employees
To evaluate the cyber security knowledge, attitudes, and experiences of bank workers in India, a quantitative survey will be administered. The survey will use a cross-sectional layout and convenience sample to recruit customers from different financial institutions all throughout the United States (Creswell & Poth, 2018). The survey questions will be a mix of multiple-choice, Likert-scale, and free-form text, and will inquire about things like how seriously people take cyber security risks, how well existing security measures are working, and how well training and awareness initiatives are reaching the workforce. Descriptive and inferential statistics will be used to examine the survey data for patterns and associations (Field, 2018).

3.4. Case Studies of Cyber Security Incidents in the Indian Banking Sector
The banking industry in India is ripe for case studies, since there have been many high-profile breaches of cyber security in recent years. Case studies like this are essential for understanding the methods and strategies used by cyber adversaries, as well as the fallout and lessons learnt from such attacks (Yin, 2018). Publicly accessible sources such news stories, reports, and press releases, as well as interviews with cyber security experts, will be mined for data for the case studies. The data from each case study will be compared and contrasted to look for recurring themes and patterns utilizing a cross-case synthesis technique (Yin, 2018).

3.5. Data Analysis and Interpretation
Through the use of a contemporaneous triangulation strategy (Creswell & Poth, 2018), the data gathered from the literature research, interviews, surveys, and case studies will be combined and evaluated. To confirm the results and increase the study's credibility, this method compares and contrasts the findings from various data sources (Creswell & Poth, 2018). Reducing data, displaying data, drawing conclusions, and confirming results are only some of the steps involved in data analysis (M iles & Huberman, 2019). Qualitative data analysis tools like NVivo or Atlas.ti will be used to organize and code the data for easier theme and pattern discovery.
Thematic analysis methods including open, axial, and selective coding (Braun & Clarke, 2016) will be used to examine the qualitative information gathered from the interviews and case studies. To arrive at useful insights and conclusions, it will be necessary to first locate, classify, and analyze the data. Descriptive and inferential statistical analysis (Field, 2018) will be run on the quantitative survey data using software like SPSS or R. All of the variables in the study issue may be better understood after undergoing these analyses, which will reveal any patterns, correlations, or discrepancies among them.
Results from the data analysis will be presented in a logical order, with the use of visual aids such tables and figures as well as descriptive text (Creswell & Poth, 2018). To ensure that the conclusions are based on empirical facts and influenced by appropriate ideas and concepts, the interpretation of the results will be rooted in the current literature and theoretical framework. To give a full and nuanced knowledge of the research topic and its potential answers, we will also address the study's limitations and its possible implications for future research and practice.

4.1. Major Cyber Security Threats in the Indian Banking Sector
The evaluation of the literature research, interviews, polls, and case studies will aid in determining the principal cyber security risks that the Indian banking industry must deal with. Phishing scams, malware infections, Distributed Denial of Service (DDoS) assaults, insider threats, and Advanced Persistent Threats (APTs) are a few examples of these dangers. The outcomes will also expose the strategies and methods cyber attackers employed to take advantage of holes in banking systems and obtain unauthorised access to private information. The findings will give a summary of the most important threats and their possible effects on the availability, confidentiality, and integrity of vital banking data.

4.2. Assessment of Current Cyber Intelligence and Threat Management Strategies
The results of the surveys of bank employees and interviews with cyber security professionals will provide information on how cyber intelligence and threat management techniques are currently being implemented in the Indian banking industry. The findings will evaluate how well several security precautions, like firewalls, intrusion detection systems, encryption, and multi-factor authentication, work to reduce cyber dangers. The results will also assess the effectiveness of employee awareness and training programmes in fostering a security-conscious culture within banks. The outcomes will also point out any weaknesses or holes in the current approaches and offer suggestions for their development.

4.3. Role of Regulatory Bodies in Improving Cyber Security in the Indian Banking Sector
Interviews with cyber security specialists and analysis of the literature review will shed light on the part that regulatory organisations like the Reserve Bank of India (RBI) and the Indian Computer Emergency Response Team (CERT-In) played in developing and enforcing cyber security standards and guidelines for the banking industry. The results will be discussed in terms of how well the present laws and compliance standards support a strong and secure banking infrastructure. The outcomes will also identify any difficulties or obstructions encountered by banks in carrying out regulatory requirements and offer potential remedies to resolve these problems.
4.4. Challenges and Limitations in Implementing Cyber Security Measures
The findings will go into the difficulties and restrictions Indian banks have in putting into place good cyber security procedures. These difficulties are caused by a number of variables, each of which is covered in detail in the findings.
Budget restrictions: A lack of funding for cyber security measures can prevent banks from making innovative technology investments, hiring qualified personnel, or offering thorough employee training programmes. The outcomes will show the negative effects of insufficient funding, including greater vulnerability to cyberattacks and a failure to adequately address crises.
Lack of competent staff: It can be challenging for banks to find and keep qualified specialists because there is frequently a shortage of skilled cyber security workers. The findings will go over the consequences of this shortfall, including the added effort for current employees, the longer response times to security breaches, and potential skill gaps.

Technological constraints: Due to old infrastructure, compatibility concerns, or a lack of technical expertise, banks may have trouble deploying cutting-edge security technology. The findings will be used to analyse how these restrictions affect the efficacy of cyber security measures and the increased vulnerability to assaults.

Organisational opposition to change: Adopting new policies, procedures, and technology is frequently necessary for banks to implement effective cyber security measures, but doing so may be met with resistance from management or staff. The findings will explore the causes of this reluctance, such as change aversion, a lack of awareness of the significance of cyber security, or worries about potential productivity ramifications.
4.5. Recommendations and Best Practices for Cyber Security
The findings will provide a set of best practices and suggestions to strengthen cyber security in the Indian banking industry based on a thorough examination of the literature, expert interviews, employee surveys, and case studies.
Adopting a risk-based approach to cyber security: According to the possible risks and effects on their operations, banks should prioritize their cyber security investments and strategies (Bada, Sasse, & Nurse, 2019). This strategy provides effective resource management and aids organizations in concentrating on the greatest dangers.
Enhancing staff education and awareness campaigns: Human error continues to be a major weakness in cyber security. To increase staff knowledge of possible dangers and foster a security-first culture, banks should engage in thorough training programs (Alshaikh, Rana, & Ahmad, 2021).
Implementing cutting-edge security technology: According to Kshetri and Voas (2018), including cutting-edge technologies like artificial intelligence, machine learning, and blockchain may improve the identification and mitigation of cyber threats. Banks should assess and implement state-of-the-art security solutions that complement their infrastructure and risk profiles.
Promoting cooperation between banks and regulatory agencies: The sector's total cyber resilience may be increased by creating a collaborative environment where banks and regulatory agencies can exchange threat information, best practices, and resources (Sachan, Mukherjee, & Sen, 2020). This cooperation may be facilitated by taking part in cyber security conferences and public-private partnerships.

By putting these suggestions into practice, banks and other stakeholders may improve their cyber security posture, preserve sensitive data, and defend the integrity of the Indian banking industry against new cyber threats. 2020 (Lichtman).

Evaluation-
By providing a thorough review of the present status of cyber security risks and intelligence procedures, this research will greatly add to the body of information already known about cyber security inside the Indian banking industry. The research will also provide useful suggestions for banks, authorities, and other interested parties to improve their cyber security protocols and better guard against possible attacks.
The research's main contributions consist of:
Comprehensive identification and analysis of cyber security threats: By looking at a variety of sources, including literature reviews, expert interviews, and case studies (Chaudhari & Barde, 2019; Bhattacharya, 2018), the study will provide a holistic understanding of the different types of cyber security threats faced by Indian banks.
Assessment of current cyber intelligence and threat management practices:The study will assess the efficacy of current cyber security measures used by Indian banks and identify areas that need improvement (Tripathi, Joshi, & Bala, 2020; Kumar & Chatterjee, 2020). Assessment of current cyber intelligence and threat management techniques.
Exploration of the role of regulatory bodies:The research will evaluate the effect of regulatory policies and guidelines on the overall cyber security posture of the Indian banking industry, identifying possible gaps and opportunities for development (Bhat & Bhat, 2020; Bhattacharya, 2018). It will also examine the role of regulatory organizations.
Recommendations for improving cyber security: Based on the research's results, banks, regulators, and other stakeholders will be given practical advice on how to strengthen their cyber security protocols and better guard against ever-evolving threats (Mishra & Chaudhari, 2018; Bhat & Bhat, 2020).

Despite these contributions, the study may have a number of shortcomings, such as:
Data accessibility: Due to confidentiality issues, access to sensitive information concerning cyber security events and procedures inside Indian banks may be restricted, which might limit the study's breadth (Mishra & Chaudhari, 2018).
Time restrictions: The study's time constraints can have an influence on the breadth and depth of the data collecting and analysis. The conclusions of the research may also need to be updated often due to the continually changing nature of cyber threats (Bhat & Bhat, 2020).
Sample biases: Biases in the study's sample population, such as non-response bias or selection bias, may have an impact on how generalizable the results are (Tripathi, Joshi, & Bala, 2020).
Technology limitations: The study may not be able to completely take into account how developing technologies, such as artificial intelligence, quantum computing, or new cryptographic techniques, would affect the cyber security environment in the Indian banking industry in the future (Kumar & Chatterjee, 2020).
Issues of geopolitics: The research may not completely address the effects of geopolitical issues, such as state-sponsored cyberattacks or international collaboration on cyber security, which may affect how vulnerable the Indian banking system is to cyberthreats (Bhattacharya, 2018).
.
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