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Abstract: 

With an increased dependency on data-driven decision-making tools, data privacy has become a main concern in the digital 

year. Artificial intelligence (AI) has emerged as both an advance tool for data security and can be a threat to privacy. This paper 

tries to investigate the dual impact of AI on data privacy issues, trying to examine its role in data collecting, processing, and 

protection while also addressing concerns about scrutiny, bias, and illegal data access. AI-powered security solutions make 

better threat detection and regulatory compliance while also posing ethical and legal difficulties. AI combines data from multiple 

sources which create inclusive profile of individuals and also through De- anonymization process, AI can re-identify individuals 

from the massive anonymized data set. Subsequently the paper presents practical examples of real-world applications in Digi 

Locker, Smart Contract to give an insight on how AI can be integrated into the security system. The conclusion states that 

multifaceted approach to AI is necessary since it allows for a more comprehensive understanding of complex systems by 

considering various aspects like social, ethical and economic factors, for better decision-making. This study assesses AI’s impact 

on privacy rights, looks at major legislative frameworks such as the General Data Protection Regulation (GDPR) and the AI 

Act, and suggests ways for responsible AI deployment in data governance. The purpose of this paper is to present a 

comprehensive overview to protect the integrity of AI systems and ensure the security and privacy of the sensitive data they 

handle.  

Keywords: Artificial Intelligence (AI), Data Privacy, Data Security, Machine Learning, AI Ethics, AI-Powered Surveillance, 

GDPR, AI Act, Data Governance, Privacy Rights, Automated Decision-Making, AI Regulation, Ethical AI Deployment, Data 

Protection. 
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Introduction: 

In the digital epoch, data has become one of the most 

valuable assets, driving choice-support systems 

processes across industries. With the expeditious 

advancements in Artificial Intelligence (AI), 

organizations are capitalizing AI- driven tools for data 

collection, processing, and security. However, the 

convergence of AI and data privacy presents a 

complex landscape, raising ethical, legal, and security 

concerns. 

AI-driven security solutions use machine learning 

algorithms to precisely determine threats, enforce 

compliance, and manage access controls. However, 

AI also presents significant confrontation, such as 

biased decision-making, loss of autonomy, and 

privacy contravention due to extensive data tracking 

and profiling. 

Recent research has shown that AI plays dual roles in 
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confidentiality of data, acting as both a defender and a 

possible violation. AI-powered surveillance, facial 

recognition, and automated decision-making systems 

are being closely examined for their implications on 

civil liberties and privacy rights. Regulations such as 

the General Data Protection Regulation (GDPR) and 

the AI Act seek to reduce dangers connected with AI-

driven data processing, but implementing these 

regulations remains difficult in the face of growing AI 

capabilities. 

The objective of this study is to investigate how AI 

affects data privacy. We will analyze the various 

applications, advantages, risks, and regulatory 

implications of AI in order to gain insight. Our research 

will evaluate the contribution of AI to data security, 

explore ethical concerns, and assess the legal 

frameworks governing AI- powered data 

management. By doing so, we aim to provide a 

thorough understanding of how AI influences the 

future of data privacy and offer strategies for 

responsible AI deployment in data governance. 

Literature Review: 

Impact of Artificial Intelligence on privacy harms: A 

Taxonomy of intrusion and Privacy Risk Assessment 

Framework Master of Laws (LL.M.) in Data Privacy 

Law and Cyber Law Degree Man... 

https://www.researchgate.net/publication/382744019 

Factoring severity of harm in this dissertation maps 

privacy intrusion with potential significances and 

brings in a sense of accountability, understanding the 

privacy and security risks (caused by intrusion) to the 

makers of the AI system. Overall, it appears that the 

heightened intrusiveness caused by AI hinges on 

factors like data collection practices, transparency in 

decision-making, and the potential for manipulation. 

The risk scoring matrix given by the author can serve 

as a guide to developers and creators of AI systems in 

being mindful of privacy concerns and enable them to 

choose precise lawful bases for processing personal 

data. This system can also serve as a guide and support 

to regulators and law enforcers in evaluating the risk 

proportionality of AI tools and enforcing compliance 

with data protection regulations. 2. Siva Karthik 

Devineni, AI in Data Privacy and Security. 

International Journal of Artificial Intelligence and 

Machine Learning (IJAIML), 3(1), 2024, pp. 35-49. 

comprehensive overview of the main aspects 

surrounding AI, emphasizing the current state and 

potential of this technology in terms of safeguards 

against emerging threats, ethical application, and 

tangible solutions that may be developed to secure the 

digital future.  

https://www.researchgate.net/publication/378288596 

The design of the above mentioned conceptual and 

technological framework was not made randomly, as 

we did a preliminary search on Scopus using the 

keywords “Artificial Intelligence”, “Privacy” and 

“Security”. 

Methodology: 

Step 1: Design of Research Both primary and 

secondary research are used in this study. Surveys and 

expert interviews with AI practitioners, cyber security 

specialists, and legal experts are examples of primary 

research. A thorough examination of academic 

journals, court records, and business reports about 

artificial intelligence and data privacy constitutes 

secondary research. This involves collaborating with 

medical specialists to appropriately classify photos 

depending on tumor existence, kindness, and location. 

Use already annotated datasets and, if required, 

augment them with further annotations. 

Step 2: Data Collection: 

• Primary Data: To get professional viewpoints on 

how AI will affect data security and privacy laws, 

structured interviews and surveys will be carried 

out. photos to a predetermined scale that is 

acceptable for neural network input. 

 

http://www.researchgate.net/publication/382744019
http://www.researchgate.net/publication/378288596
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• Secondary Data: Case studies of AI applications 

in data privacy, as well as a thorough examination 

of the GDPR, AI Act, and other privacy legislation. 

Step 3: Data Analysis 

A thematic analysis of the qualitative information 

gathered from interviews will be used to pinpoint 

important issues and points of view. Quantitative 

survey data will be statistically analyzed to assess AI 

adoption trends and their relationship to privacy 

issues. 

Step 4: Regulatory Framework Examination 

A comparison of privacy legislation pertaining to AI, 

such as the California Consumer Privacy Act (CCPA), 

the AI Act, the GDPR (Europe), and other pertinent 

legal frameworks. Assessment of enforcement 

methods and compliance issues. S 

Step 5: Ethical Consideration 

Talk about data privacy responsibility, transparency, 

and AI biases. ethical ramifications of automated 

decision-making and AI-driven monitoring. 

Step 6: Findings and Discussion 

Evaluation of AI’s dual function as a data privacy 

guardian and a data privacy violation. Finding the 

weaknesses in the current privacy legislation and 

making suggestions for improvements. 

Step 7: Conclusion and recommendation Suggested 

methods for responsibly implementing AI that strike a 

balance between data privacy and creativity. 

Taxonomy of Intrusion: 

• Data Collection Intrusion (Unauthorized or 

Excessive Data Gathering) AI systems gather a lot 

of data, frequently more than is required, which 

puts users’ privacy at danger. AI that gathers and 

saves user information from various sources 

without permission is known as “mass data 

harvesting” (e.g., social media scraping). AI- 

powered fingerprint scanning and facial 

recognition without informed consent are examples 

of biometric data collection. Iota and Wearable 

Data Tracking: AI-driven smart gadgets, such as 

smart assistants and fitness trackers, are 

continuously gathering personal information. 

Constant AI Surveillance: AI-powered cameras 

and tracking devices keep an eye on user activity, 

• Data Processing Intrusion (How AI Analyzes and 

Uses Data) 

Automated Profiling: AI classifies people 

according to their surfing, purchasing, or behavior 

patterns, which frequently results in prejudice or 

discrimination. Predictive analytics and inference: 

AI uses behavioral data to forecast delicate 

personal characteristics (such political inclinations 

and mental health). Unethical Data Usage: Without 

consent, AI uses personal data for unforeseen 

purposes like tailored advertising. 

• Data Dissemination Intrusion (Sharing and 

Selling Personal Data) 

Third-Party Data Sharing: AI-enabled systems give 

advertising, data brokers, or monitoring 

organizations access to user data. Cross-Platform 

Data Linking: AI creates comprehensive personal 

profiles by combining data from several sources. 

Absence of Anonymization: Re-identification 

issues arise when AI systems do not adequately 

anonymize data. 

• Decision-Making Intrusion (AI Autonomy and 

Control Over User Decisions) AI-Driven 

Discrimination: Prejudicial algorithms are used by 

AI systems to reject applicants for jobs, loans, or 

medical care. Automated Legal Judgements: AI-

supported court rulings can have an unjust 

influence on privacy rights. AI’s ability to 

recognize and manipulate emotions through facial 

expressions and emotions could result in targeted 

political campaigns, for example. 

• Surveillance and Monitoring Intrusion (AI-

Enhanced Surveil- lance Technologies) Facial 

Recognition in Public Spaces: AI follows people 
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around cities, which raises concerns about mass 

surveillance. Work- place AI Monitoring: AI 

systems keep an eye on workers’ keystrokes, 

productivity, and even emotional states. AI-

powered surveillance cameras and sensors monitor 

activity in smart cities, frequently without explicit 

permission. 

Cybersecurity and Data Breach Intrusion (AI as a 

Cyber Threat Tool) AI-Powered Phishing Attacks: 

To trick people, AI creates incredibly tailored phishing 

emails. Deep fake Manipulation: AI fabricates false 

personas or deceptive videos for illegal purposes. AI-

Based Password Cracking: AI guesses passwords and 

gains access to personal accounts by using machine 

learning. 

Case Study: Digi Locker and AI-Driven Data 

Privacy 

1.  Secure Digital Storage - Digi Locker provides a safe 

and convenient platform for Indian citizens to store 

and share documents digitally. 

2.  Big Data and Metadata Usage – Enhances search 

ability, security, and analytics to improve the user 

experience. 

3.  Document Indexing– Metadata helps categorize 

and retrieve documents quickly using titles, 

keywords, and descriptions. 

4.  User Analytics – Big data analytics analyze user 

behavior to enhance plat- form efficiency and 

usability. 

5.  Authentication and Security – Metadata verifies 

**user identity** using personal details like name, 

address, and DOB. 

6.  Data Sharing Management – Metadata ensures 

secure document sharing and prevents unauthorized 

access. 

7.  Encryption and Multi-Factor Authentication – Digi 

Locker uses encryption and MFA to protect user 

data from cyber threats. 

8.  Risk of Data Breaches – Potential hacking or leaks 

could expose sensitive documents, though security 

measures mitigate risks. 

9.  Privacy Concerns – Collection of metadata for user 

experience improvement may raise concerns about 

data usage and sharing. 

10. User Errors – Accidental deletion or unauthorized 

sharing of documents. 

Case Study: Smart Contracts and AI-Driven Data 

Privacy 

1. Efficiency and Security – AI enhances fraud 

detection, automates contract execution, and 

ensures compliance. 

2. Data Transparency – Block chain’s immutable 

nature ensures records cannot be altered, benefiting 

security. 

3. Privacy Challenges – Personal data in smart contracts 

is permanently stored, conflicting with GDPR’s 

right to be forgotten. 

4. AI-Driven Data Analysis - AI tracks user behavior, 

posing risks of excessive profiling and surveillance. 

5. Cross-Platform Data Sharing – AI-enabled contracts 

may share data with third parties without user 

knowledge. 

6. Legal Compliance Issues – GDPR, AI Act, and 

CCPA lack direct provisions for AI- powered smart 

contracts. 

7. Bias and Ethical Risks – AI-driven decisions in 

contracts may discriminate in loans, hiring, or 

insurance policies. 

8. Cybersecurity Threats – AI-powered smart contracts 

are vulnerable to **AI- generated attacks and deep 

fake frauds. 

9. Self-Executing Contracts – AI-controlled contracts 

may automatically enforce unfair terms, lacking 

human oversight. 

10. Privacy-Preserving Techniques – Zero-Knowledge 

Proofs (ZKP) and Homomorphic Encryption 

enhance anonymity. 
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11. Regulatory Gaps – Current laws struggle to keep 

up with AI’s rapid advancements in smart contract 

usage. 

12. Case of GDPR Violation – Smart contracts storing 

biometric data can lead to privacy rights violations. 

 Public vs. Private Block chain – Private smart 

contracts limit access, but public block chains risk 

data exposure. 

13. AI Explain Ability Issues – Users struggle to 

understand AI decisions, raising transparency 

concerns. 

 Future Outlook – Combining legal reforms with 

ethical AI principles can create privacy-conscious 

smart contracts. 

Challenges: 

• Data is collected for certain specific purposes but 

used for AI training for different purposes without 

consent. 

• The data which is huge in size may be a 

combination of biased and un- biased data and AI 

trained on biased data can perpetuate existing 

biases which may result in discriminatory 

outcomes or results and these outcomes based 

biased decisions can falsely affect individuals. 

• What should be the time limit for usage of certain 

data for AI training? 

• Balance between AI development and data 

minimization principles is a big challenge. 

• AI systems require lots of worthy data to sound 

well, unfair information can result in erroneous 

estimates or speculations.  

• Maintaining data quality is also a challenge for AI 

along with data privacy. 

• AI can perform many jobs, but humans still need to 

verify especially because they make ethical choices 

and handle tough decisions. 

How organizations can mitigate risks and protect 

sensitive data 

• Large language models are now driving advanced 

social engineering and phishing schemes, 

representing a notable enhancement in the AI 

capabilities of cyber-attacks. 

• Cybercriminals are also leveraging AI technology 

to develop profiling methods that predict and 

exploit individual behaviors, enabling highly 

tailored attacks. 

• As AI developers continue to push the boundaries 

of innovation, it is imperative for organizations to 

remain alert and adjust their security protocols 

accordingly. 

• With the anticipated use of generative AI tools by 

both defenders and adversaries, the complexity of 

threat vectors is expected to increase, prompting 

the cybersecurity sector to adopt proactive 

strategies such as AI red teaming. 

• To protect the integrity of AI systems and ensure 

the security and privacy of the sensitive data they 

handle, organizations must implement a 

comprehensive approach. This should encompass 

robust measures tailored to the unique 

requirements of AI, including: 

– Implementing encryption 

– Establishing advanced access controls 

– Conducting regular security and privacy 

evaluations 

– Developing and adhering to a patch management 

protocol These actions are essential for 

identifying and addressing potential 

vulnerabilities within these systems, thereby 

alleviating concerns related to their security and 

privacy. 

• Fighting fire with fire: Using AI for 

cybersecurity 

AI is not only a tool for cyber attackers but also 

serves as a powerful asset for enhancing security 

measures. It is increasingly recognized as an 

effective defensive strategy. By integrating AI into 

compliance and security frameworks, 
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organizations can conduct proactive threat hunting 

and detect anomalies, while also developing 

predictive strategies to address security issues. 

These AI-driven technologies employ advanced 

algorithms and statistical techniques essential for 

identifying data patterns that may signal potential 

threats. In high stakes environments such as 

healthcare, the adoption of AI and machine 

learning for defensive purposes is crucial in 

countering sophisticated attacks. This strategic 

application of technology helps ensure that various 

sectors maintain their resilience against the 

continuously evolving landscape of security 

threats. 

• Balancing innovation with security 

A consistent emphasis on security is crucial for the 

progress of AI technologies. It is vital for AI 

developers, data scientists, policymakers, and other 

professionals to consider the ethical and safety 

ramifications of AI development. To address the 

risks linked to AI, it is essential to implement a 

comprehensive governance program that 

prioritizes ongoing monitoring and the education of 

staff. The industry’s movement towards 

developing standardized risk management 

frameworks underscores the importance of 

collaboration, which enhances both innovative 

advancement and the strengthening of security in 

these rapidly evolving technologies. 

• Strengthening AI system security and privacy 

Improving the security and privacy of artificial 

intelligence systems is a critical endeavor. This 

task requires the implementation of technical 

protections, including encryption and access 

control, alongside a dedication to ethical standards 

and transparency throughout the development 

process. Regular security evaluations, which 

include testing through simulated attacks, are 

essential for uncovering vulnerabilities within AI 

systems. 

• Employee awareness and training 

Ongoing education and the active involvement of 

security teams, privacy teams, and employees are 

essential for fostering a culture that prioritizes 

security and privacy within an organization. It is 

crucial for the privacy and security teams to 

undergo specialized training to understand the 

specific risks linked to artificial intelligence, such as 

data poisoning and model manipulation. In light of 

the existing shortage of cybersecurity professionals, 

it is becoming increasingly important to provide 

thorough privacy and security training to personnel 

at every level of the organization. 

• Industry collaboration and sharing 

Addressing threats associated with artificial 

intelligence necessitates a unified approach, and 

collaborative efforts among various sectors are 

essential for enhancing collective understanding 

and formulating cohesive strategies to counter 

emerging risks. By sharing intelligence and 

methodologies, companies, in conjunction with 

healthcare institutions, bolster their defenses to 

adapt to the ever-evolving landscape of 

cybersecurity challenges. 

• Preparing for the future: Evolving security 

measures 

The advancement of AI-driven defense systems 

requires a proportional increase in the investment 

and development of security strategies. This is 

evidenced by forecasts indicating that corporate 

cybersecurity expenditures are expected to rise by 

14 percent by 2024. As the AI environment 

progresses, it introduces a wider array of potential 

threats and expands the attack surface. To 

effectively counter future cyber threats, it is 

essential for organizations to allocate sufficient 

resources and adopt a forward-thinking approach to 

the implementation of security measures. 
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• Policy and governance in AI security and privacy 

Effective governance and regulatory frameworks 

are essential for maintaining the integrity of AI 

security and privacy. The emergence of ’Privacy by 

Design’ as a standard practice necessitates that 

system developers incorporate privacy 

considerations into the core of their automated 

systems from the outset. This approach guarantees 

that AI strategies remain aligned with increasing 

privacy challenges and are in accordance with 

current societal standards. 

Future Scope: 

• The subsequent execution of data privacy will 

require a cautious equilibrium betwixt legal 

frameworks and ethical deliberation as AI 

develops. 

• Fairness, accountability, and openness are 

prerequisites for the ethical deployment of AI, 

which gives the assurance that AI models uphold 

human rights while fostering innovation. 

• To reduce privacy threats without impeding 

technical advancement, future research should 

focus on privacy-enhancing AI technologies such 

as differential privacy, federated learning, and 

zero-knowledge proofs. 

• Legally, to handle new privacy risks brought about 

by AI, governments must persistently update laws 

such as the GDPR and the AI Act. 

• Establishing ubiquitous AI governance regulations 

that protect personal information and promote AI-

driven economic growth will require cross- border 

cooperation. 

• Additionally, to guarantee ethical adherence to 

changing regulatory requirements, AI explain 

ability and bias detection procedures must be 

comprising into AI models. 

Conclusion: 

Addressing the challenges for Data Privacy in AI 

requires technical solutions such as privacy-

preserving AI techniques, data anonymization 

methods, etc. along with legal frameworks such as 

Stronger data protection laws and regulations tailored 

to AI. Ethical concerns related to biased, fairness and 

transparency-based guidelines or principles must be 

inculcated for responsible AI development allowing 

for mitigation strategies. AI privacy is a critical issue 

that requires attention and action from individuals, 

organizations and Government to protect AI privacy. 

Protecting AI privacy is an ongoing process that 

requires protection laws. It helps to safeguard personal 

data and maintain control over privacy in the age of 

AI. The Need for a Multi-Dimensional approach to AI 

is necessary since it allows for a more comprehensive 

understanding   of complex systems by considering 

various aspects like social, ethical, technical, and 

economic factors, leading to better decision- making, 

more responsible development, and a holistic view of 

potential impacts when implementing AI solutions 

across different do- mains; essentially, it avoids 

overlooking critical insights by analyzing data from 

multiple outlooks. By understanding the scope of these 

challenges, we can work towards developing and 

using AI in a way that respects individual privacy 

rights. 

References: 

• J. Carmody, S. Shringarpure, and G. Van de 

Venter,” AI and privacy concerns: a smart meter 

case study,” Journal of Information, 

Communication and Ethics in Society, vol. 19, no. 

4, pp. 492-505, 2021. D. R. Chandran,” Use of AI 

Voice Authentication Technology Instead of 

Traditional 

• J. Chen, L. Ramanathan, and M. Alazab,” Holistic 

big data integrated artificial intelligent modeling to 

improve privacy and security in data management 

of smart cities,”, vol. 81, March 2021. 

Case Law References:  

1. Justice Puttaswamy (Retd) and Anr. Vs. The Union 



ISSN–2277- 8721 

  EIIRJ  
Volume–XIV, Special Issues – I                                                                      Jan – Feb  2025     
 

131 | P a g e  

Electronic International Interdisciplinary Research 
Journal 
 

SJIF Impact Factor: 8.311                    Peer Reviewed Refereed Journal   

Original Research Article 

of India; AIR 2017 SUPREME COURT 4161 The 

recognition by the Supreme Court 1 The Legal 

Dictionary at law.com defines “invasion of 

privacy” 

2. S. K. Devineni, "AI in Data Privacy and Security," 

International Journal of Artificial Intelligence and 

Machine Learning, vol. 3, pp. 35–49, 2024. 

3. Nimje and Ansurkar. “Meta Data – Feature of Big 

Data”, International Journal for Modern Trends in 

Science and Technology 2023, 9(04), pp. 283-299.  

4. https://doi.org/10.46501/IJMTST090404 

 

Cite This Article:   

Patil S. and  Nimje A.R. (2025). Study of the impact of AI in Data Privacy. In Electronic International 

Interdisciplinary Research Journal: Vol. XIV (Number I, pp. 124–131).  


