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BIOMETRIC AUTHENTICATION IN INDIAN PAYMENT
SYSTEMS

Dr.D.Divya
Assistant Professor,
Nallamuthu Gounder Mahalingam College

1.1 Introduction

In recent years, India has witnessed a remarkable transformation in its
financial ecosystem with the emergence of biometric payment systems. The
launch of the Aadhaar project by the Unique Identification Authority of India
(UIDAI) in 2009 marked the beginning of biometric payment systems in India.
After 2016, biometric payments became increasingly popular, especially after
the government demonetized 500 and 1,000 rupee notes. This policy
encouraged citizens to adopt digital and cashless payment methods, resulting
in the widespread use of the Aadhaar Enabled Payment System (AePS).
Moreover, this system enabled individuals to conduct the banking transactions
through their Aadhaar number and biometric verification, which was
particularly beneficial in rural and underserved areas.

1.2 BIOMETRIC PAYMENT SYSTEM

Biometric payment systems is a form of payment technology that uses
biometric identifiers such as fingerprints, facial recognition, iris scans, and
voice recognition to authenticate and authorize transactions, providing a
secure and convenient alternative to conventional methods such as PINs,
passwords, or credit cards. They reduce the risk of fraud and identity theft,
since biometric data cannot be replicated or stolen like conventional
credentials. Biometric payment systems are steadily being adopted across
many industries, from retail to banking.

1.3 Types of Biometric Authentication

S. Biometric . e
. Description a
No | Authentication escriptio U Lo
(rﬁ . Identifies individuals Smart phones, Secure
1 _ through fingerprint ridge facilities, workforce
it patterns. management systems
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¥

Palm print
Recognition

Verifies identity by
scanning vascular
patterns in the palm with
near-infrared light.

High-security
applications, fraud
prevention

©

Iris
Recognition

It verifies a person's
identity by scanning an
iris with high-resolution

cameras and matching
intricate patterns.

Varies environments,
high-accuracy needs

o

Face
Recognition

Assesses facial features
such as eye distance and
jawline shape

Security checkpoints,
customer engagement,
time-tracking

Voice
Recognition

Tone, pitch, cadence, and
cadence are captured and
used to authenticate
identities.

Call centers, secure
banking, speaker
verification

=

Verification by
Comparing genetic

Controlled environments,

highly regulated
DNA markers to enable secure ghly regt
Recognition . : . industries
identification
It Captures and compares
@ retina blood vessel Data centers, research
Retina patterns to provide secure laboratories

Recognition

acCcCess.

A

Lips
Movement

Tracks the movements of
the lips while speaking in
order to support voice
recognition software.

Secure communications,
multi-factor
authentication

o=

Signature
Analysis

Compares the stroke,
pressure, and rhythm of a
handwritten signature to
templates that have been
stored.

Contract signings,
financial approvals
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Keeps track of typing
pressure, pace, and Fraud detection,
10 Wyl rhythm to identify any continuous
S raion changes from typical user authentication
behavior.
.Exam.mes gait patterns, Environments lacking
. including step length and ..
Y traditional access
11 ’ pace, to enable covert
) . . . controls, advanced
Gait Analysis identification, even when .
. surveillance
a person is far away.

Working of Biometric Point-of-Sale (Bio-Pos) System For Retail

Payments
Step Description
1 Customer visits a retail store equipped with a Bio-POS machine.
) Retailer inputs the customer’s Aadhaar number and the transaction
amount.
3 Customer’s fingerprint or iris is scanned using the biometric device.
4 Biometric data is sent to UIDAI for authentication.
5 If successful, the transaction is routed by NPCI to the customer’s bank.
6 Bank verifies details and debits the account.
7 Retailer receives payment confirmation and completes the transaction.
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1. Scan
Fingerrprint
=7 -

Customer Retailer / Bio-POS
(Aadhaar linked) (Biometric Device)

2. Inputs:
- Aadhaar N.
- Amount

UIDAI Authentication
(Matches Biometrics)

3. Request sent l

NPCI & Customer’s Bank
(Process & Deduct Amount)

J 4. Confirmation

Payment Done!

Figure 1 : Bio metric POS Payment System

1.5 Factors Influencing the Adoption of Biometric Payment Systems in
India

The adoption of biometric payment systems in India is shaped by a complex
interplay of technological, socio-economic, and regulatory factors. With the
proliferation of digital banking, mobile wallets, and Aadhaar-based
authentication, biometric payments are increasingly seen as a transformative
solution to promote secure, inclusive, and efficient financial transactions. The
following factors are instrumental in influencing their adoption across the
Indian landscape.

1.5.1 Smartphone Penetration and Mobile Wallet Integration

The extensive use of smart phones has fostered an ideal setting for the
implementation of biometric payment systems. Applications such as Paytm,
PhonePe, and Google Pay have incorporated biometric authentication
methods, including fingerprint and facial recognition, to boost both user
convenience and trust. As reported by the Telecom Regulatory Authority of
India (TRAI), mobile internet usage surpassed 800 million users in 2023,
greatly increasing the potential audience for transactions that employ
biometric technology (TRAI, 2023).

1.5.2 Government Initiatives and Aadhaar Integration

India's Aadhaar initiative has set the stage for incorporating biometric
verification into financial services. The Aadhaar Enabled Payment System
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(AEPS) facilitates banking transactions using only an individual's Aadhaar
number and biometric data, which is particularly beneficial for rural
populations that lack access to cards or smartphones (UIDAI, 2023).
Government initiatives such as Jan Dhan Yojana and Digital India have further
driven the adoption of these systems by linking biometric authentication to
subsidies, pensions, and other welfare programs.

1.5.3 Demand for Secure and Contactless Payments

The COVID-19 pandemic has sparked an increased demand for payment
solutions that are both contactless and hygienic, as well as secure. Biometric
authentication meets these criteria effectively by eliminating the need for
physical interaction, PINs, or signatures. This evolution in consumer
preferences has accelerated the adoption of biometric payment methods.

1.5.4 Financial Inclusion Efforts

Biometric payment systems play a crucial role in promoting financial
inclusion. Several Indians lack standard identity documents or encounter
literacy challenges, complicating the use of PIN-based or card-based systems.
Especially for the elderly, the unbanked, and those living in remote areas,
biometrics provide a more accessible and inclusive option.

1.5.5 Technological Advancements

Fingerprint scanners, facial recognition tools, and biometric-enabled cards
have become more reliable and more accessible as biometric technology
continues to evolve. As a result of these innovations, the integration of
biometrics into everyday payment processes has become more seamless and
cost-effective. Banks and fintech companies are investing in multi-modal
biometrics authentication systems to enhance the user experience.

1.5.6 Regulatory Support and Standardization

In India, regulatory bodies such as the Reserve Bank of India (RBI) and the
Unique Identification Authority of India (UIDAI) have supported the use of
biometric data in financial transactions in a secure and structured way. A
number of regulatory frameworks are influencing public and institutional trust
in biometric payment infrastructure, including the Information Technology
Act, 2000, and the proposed Digital Personal Data Protection Act, 2023

Challenges and Concerns in Biometric Technologies in India
India has emerged as one of the world’s largest adopters of biometric

technology, largely driven by the Aadhaar initiative a nationwide biometric
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identification system. While this technological shift aims to improve identity
verification, financial inclusion, and welfare delivery, it has also raised serious
ethical, technical, and infrastructural concerns.

1.6.1. Data Privacy and Security Risks

Biometric data, once compromised, cannot be reset like a password. Aadhaar
data breaches in recent years have highlighted the vulnerability of centralized
biometric databases. The irreversible nature of biometric identifiers like
fingerprints and iris scans makes their protection a matter of national concern

1.6.2 Surveillance and Ethical Overreach

The possibility of using biometric technology for widespread surveillance is
causing increasing anxiety. If left uncontrolled, biometric technology could be
used to track people without their knowledge or consent. This raises ethical
questions about the balance between national security and personal privacy.

1.6.3 Algorithmic Bias and Discrimination

The implementation of biometric technologies in India's heterogeneous
socioeconomic environment is expensive and difficult. Problems with power
outages, poor internet connectivity, and limited digital infrastructure plague
rural and semi-urban areas, making biometric authentication difficult.

1.6.4 Technical Reliability and Spoofing

Physiological and environmental factors, such as injuries, aging, and lighting
conditions, can potentially have an impact on biometric systems and result in
false rejections. Additionally, spoofing techniques such using fake
fingerprints or masks raise concerns on system security and robustness.

1.6.5 Economic and Infrastructural Challenges

Deploying biometric systems across India’s diverse socio-economic landscape
is costly and complex. Rural and semi-urban areas face issues like inadequate
digital infrastructure, poor internet connectivity, and power outages, all of
which hinder seamless biometric authentication

1.6.6 Emerging Technological Threats
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Artificial intelligence (Al)-generated synthetic identities and deep fake
technology advancements have created the new threats. These might be used
to deceive speech and facial recognition software.
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