
A Study on Data Privacy and Security Challenges in the Era of Digital India: The UPI and 

E-Governance Landscape 

Yogesh Kumar Tiwari1, Shalendra Panday2  
1Department of Computer Science, Swami Vivekanand University, Sagar, Madhya Pradesh, 

India - 470001 
2Department of Computer Science, Swami Vivekanand University, Sagar, Madhya Pradesh, 

India - 470001 

Email: yogesh.rewa@gmail.com, sppindia@gmail.com   

Corresponding Author; https://orcid.org/0009-0006-5419-2919 

 

Abstract 

In this paper, we study the India’s digital transformation is anchored by population-scale 

platforms like the Unified Payments Interface (UPI) and comprehensive e-governance systems 

like Aadhaar, Digi Locker, and the Ayushman Bharat Digital Mission (ABDM). While these 

frameworks have revolutionized financial inclusion and public service delivery, they have also 

fundamentally altered the country's data vulnerability landscape. Annual cybersecurity incidents 

surged past 22.68 lakh, exposing deep systemic risks within decentralized network nodes, third-

party application providers (TPAPs), and public data repositories. 

With the phased implementation of the Digital Personal Data Protection (DPDP) Rules, 

this paper evaluates the friction between mass transactional convenience and data privacy. It 

analyzes the architectural vulnerabilities of open APIs, the security challenges of centralized state 

databases, and provides a clear technical roadmap to align population-scale utilities with modern 

privacy-by-design standards. 
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Introduction: 

Over the last ten years, India's digital sector has experienced unmatched expansion, 

propelled by programs like Digital India, Aadhaar, and the Unified Payments Interface (UPI) [1]. 

The massive integration of smartphones, cloud technology, and artificial intelligence (AI) has 

revolutionized public administration, banking, healthcare, and trade. Nevertheless, this swift 

digital acceleration has brought about critical challenges in cybersecurity, data privacy, and ethics 

that demand immediate action [2]. 

Digital threats across India have intensified, marked by a surge in ransomware incidents, 

phishing schemes, and unauthorized data disclosures aimed at state departments, banking sectors, 
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and corporate firms [3]. The advancing techniques of cyber offenders, combined with a general 

lack of security awareness, endanger personal privacy as well as national safety. Although state-

led strategies like the National Cyber Security Policy (NCSP) 2013 and the Cyber Surakshit Bharat 

program are in place, weak regulatory compliance and a shortage of trained professionals continue 

to be major hurdles [4]. 

Anxieties regarding privacy have mounted due to the massive aggregation of personal 

information by public authorities and corporate firms alike. Although the enactment of the Digital 

Personal Data Protection Act (DPDPA) 2023 aims to oversee data management, issues regarding 

government monitoring, local data storage mandates, and citizen freedoms persist. Additionally, 

moral challenges involving artificial intelligence bias, the spread of false information, and the 

opacity of automated algorithms add further complexity to the situation [5]. 

This paper explores the Data Privacy and Security Challenges in the Era of Digital India, 

analysing key vulnerabilities and proposing policy recommendations to strengthen digital 

resilience and data protection. 

1.  The Scale and Vulnerability of Digital Infrastructure 

The Digital India initiative has turned public service delivery and financial transactions 

into an electronic, interconnected network. This shift is built on Digital Public Infrastructure 

(DPI)—often called the "India Stack"—which allows the state and private entities to verify 

identity, process payments, and share data seamlessly. 

However, the rapid growth of these systems has outpaced traditional cybersecurity 

measures. The core challenge of India's DPI is its decentralized, open API model. While this 

design allows for fast integration and onboarding, it significantly expands the attack surface. 

Personal financial records, biometric data, and health identifiers are constantly shared 

across state agencies, private banks, and third-party apps, making data security a critical 

requirement for national digital stability. 

2. The UPI Ecosystem: Structural and Transactional Privacy Risks 

The Unified Payments Interface (UPI) has changed retail payments in India, processing 

billions of transactions every month. Yet, its highly connected architecture creates distinct data 

privacy and security challenges. 

 

[User App / TPAP] ──(Financial/PII Data)──> [NPCI / Switch] ──> [PSP Bank & Core Banking] 

        │                                                                   │ 

Potential Leak:                                                      Vulnerability: 

Metadata Profiling &                                               Legacy Infrastructure 

Third-Party Storage                                               API Vulnerabilities 



A. Third-Party Application Provider (TPAP) Surveillance 

Most UPI transactions are handled by private, third-party application providers (TPAPs). 

While the National Payments Corporation of India (NPCI) core switch handles financial clearing, 

TPAPs collect valuable transaction metadata, including geo-location tags, device details, and 

consumer spending patterns. This allows private entities to build detailed behavioral profiles of 

users, often bypassing clear consent guidelines. 

B. The Threat of Evolving Financial Scams 

The simplicity of UPI’s design—such as instantaneous peer-to-peer transfers via phone 

numbers or static QR codes—has also been exploited by cybercriminals. Financial scams have 

become increasingly sophisticated: 

• Mule Account Networks: Malicious actors use stolen identity details from public 

databases to set up fraudulent bank accounts, making it harder to track stolen funds 

Malicious. 

• QR Code Spoofing: Altered QR codes redirect payments from public utility desks to 

unauthorized accounts. 

• Reverse-Charge Request Exploits: Phishing schemes trick low-literacy users into 

approving debit requests instead of receiving funds. 

3. E-Governance Pipelines: Centralization vs. Targeted Vulnerabilities 

India's e-governance initiatives aim to replace paperwork with digital workflows. 

However, connecting citizen registries like Aadhaar, Digi Locker, and the Ayushman Bharat 

Digital ID (ABHA) introduces systemic vulnerabilities. 

A. Centralized Aggregation and the Honeypot Effect 

E-governance platforms link diverse public services, creating highly detailed repositories of 

citizen information. This centralization makes these databases high-value targets for 

Advanced Persistent Threats (APTs) and state-sponsored cyberespionage groups. A single 

vulnerability in a municipal portal or state welfare site can expose sensitive data across 

connected systems. 

B. API Leakage and the Vendor Ecosystem 

Public departments often rely on third-party software vendors to build front-end portals and 

mobile applications. Security audits frequently reveal unauthenticated API endpoints in 

these systems, allowing attackers to access internal records without proper authorization. 

The security of the entire e-governance network is effectively limited by the defense 

standards of its weakest external IT vendor. 



4. Legal Safeguards and Compliance Timelines  

To address these security challenges, the Indian legal landscape has transitioned from the 

outdated Information Technology Act, 2000 to a more comprehensive framework under the 

Digital Personal Data Protection (DPDP) Rules. This updates the legal landscape by establishing 

clear responsibilities for state and private entities acting as Data Fiduciaries [6]. 

The government's phased compliance timeline creates specific operational deadlines for the 

digital ecosystem: 

Phase I: The Regulatory Foundation: Establishing the Data Protection Board of India 

(DPBI) to manage dispute resolution and issue penalties of up to ₹250 crore for major data 

breaches. 

Phase II: The Consent Manager Framework: Requiring both e-governance platforms and 

fintech apps to integrate with independent Consent Managers. This system gives citizens a clear 

dashboard to grant, review, or withdraw data access. 

Phase III: Complete Operational Enforcement: Implementing strict data minimization 

policies and mandatory breach notification systems across all public and private networks. 

Currently, compliance across sectors remains uneven. While major banking institutions 

are actively updating their security systems, over 80% of regional administrative offices and 

local e-governance departments lack the technical infrastructure to meet upcoming data erasure 

and audit requirements [7]. 

5. Technical and Strategic Mitigation Framework 

To secure UPI and e-governance networks against emerging threats, India must move 

toward a technical architecture built around privacy-by-design. 

1. End-to-End Dynamic Tokenization 

The NPCI and banking networks should replace static identifiers (like phone numbers 

and account details) with dynamic, single-use cryptographic tokens during 

transactions. This ensures that even if a TPAP database is compromised, the 

intercepted data cannot be reused for fraudulent activities [8]. 

2. Zero-Trust Network Access (ZTNA) across Public Systems 

E-governance portals must move away from perimeter-based security models. 

Implementing a Zero-Trust architecture requires every API call, state database 

request, and vendor interaction to be continuously authenticated and authorized based 

on context, reducing the risk of unauthorized access [9]. 

3. Privacy-Enhancing Technologies (PETs) 

Public datasets used for research, policy planning, or financial analysis should utilize 



homomorphic encryption and differential privacy. These techniques allow state 

departments to extract valuable macro trends from aggregated data without exposing 

individual citizen records to re-identification attacks. 

Conclusion:  The growth of Digital India demonstrates the power of population-scale technology, 

but its long-term success depends on protecting user data privacy. Allowing security gaps to persist 

in UPI networks and e-governance portals risks undermining public trust in these essential digital 

tools. 

Despite existing frameworks such as the National Cyber Security Policy (NCSP) and the 

Digital Personal Data Protection Act (DPDPA) 2023, challenges remain in policy enforcement, 

cybersecurity resilience, and AI ethics. The rise of ransomware attacks, phishing scams, and 

state-sponsored cyber intrusions highlights the need for robust security measures, investment in 

cybersecurity research, and workforce training. Additionally, growing concerns over mass 

surveillance, AI bias, and misinformation necessitate stricter regulations to protect user rights 

and promote transparency in digital governance [10].  

Securing this ecosystem requires a collaborative approach: private fintech entities must 

adopt strict data minimization practices, public agencies must modernize legacy networks, and 

regulatory bodies must enforce compliance consistently. By prioritizing data security alongside 

technological expansion, India can ensure its digital public infrastructure remains safe, reliable, 

and resilient. 
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