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Unit — I: An Overview of the Indian Financial System and Digital Finance: Structure and
Components of the Indian Financial System; Role of an Effective Financial System in
Economic Development, Role of Technology in the Financial System, Digital Finance:
Concepts, Advantages & Disadvantages, Digital Financial Literacy: Issues and Challenges,

Lab-based assignments.

The Indian financial system has undergone a significant transformation, particularly with the rise

of digital finance. Here's an overview:

Indian Financial System: The Indian financial system is a dynamic, rapidly growing network
that channels funds from savers to investors, driving economic development. It features a dual
structure—the formal (organized) and informal (unorganized) sectors—underpinned by a robust

regulatory framework and digital public infrastructure.

« Structure:
o The Indian financial system is primarily regulated by the Reserve Bank of India
(RBI).

o It encompasses various entities, including:
= Commercial banks (public and private)
= Cooperative banks
= Non-banking financial companies (NBFCs)
= Insurance companies

= Mutual funds
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= Securities markets (regulated by the Securities and Exchange Board of India
- SEBI)

« Key Functions:

o

o

o

o

o

Mobilizing savings and channeling them into productive investments.
Providing credit to individuals, businesses, and the government.
Facilitating payments and settlements.

Managing risk.

Creating and maintaining a stable monetary environment.

« Challenges:

o

o

o

o

o

Financial inclusion: Reaching underserved populations, particularly in rural areas.
Non-performing assets (NPASs) in the banking sector.

Regulatory challenges in a rapidly evolving digital landscape.

Cyber security.

Fraud.

Digital Finance in India: Digital finance in India refers to the delivery of financial services

through digital channels, encompassing a wide range of products and services, such as digital

payments, online lending, digital wallets, and mobile banking. It leverages internet and mobile

technologies to facilitate financial transactions with minimal use of cash and traditional banking

infrastructure.

Growth of Digital Finance in India:Digital finance has witnessed remarkable growth in India,

driven by several factors:

« Government Initiatives: Schemes like Digital India, Jan Dhan Y ojana, and the promotion

of UPI have played a crucial role in accelerating the adoption of digital financial services.

« Technological Advancements: Increased internet and smartphone penetration has

provided a wider base for digital transactions.
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« Unified Payments Interface (UPI): UPI has revolutionized real-time digital payments,
enabling seamless and secure transactions between individuals and merchants. In the fiscal
year 2023-24, UPI accounted for 70% of all digital payment transactions in India. The
volume of UPI transactions grew from 92 crore in FY 2017-18 to 13,116 crore in FY 2023-
24, with a CAGR of 129%.

« Demonetization: The 2016 demonetization policy indirectly boosted the adoption of
digital payments as cash availability decreased.

« E-commerce Growth: The expanding e-commerce market has further propelled the use
of digital payment methods.

« Financial Inclusion: Digital finance has played a significant role in bringing financial
services to the unbanked population, especially in rural areas, through mobile banking and
digital wallets.

« COVID-19 Pandemic: The pandemic accelerated the need for and adoption of cashless

transactions for safety and convenience.
Types of Digital Financial Services in India:

« UPI and QR-Based Payments: Platforms like PhonePe and Google Pay utilize UPI for
instant transactions, while QR codes have enabled digital payments for small merchants.

« Mobile Banking: Banking services accessible through mobile apps, allowing users to
manage accounts, transfer funds, and access other financial products.

« Digital Wallets: Platforms like Paytm and MobiKwik store money digitally for online and
offline transactions.

« Online Lending: Fintech platforms facilitate access to credit for individuals and small
businesses.

« P2P Lending Platforms: Platforms like Faircent connect borrowers and lenders directly.

« Prepaid Payment Instruments (PPIs): Including digital cards and wallets used for

various transactions.
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« Internet Banking: Accessing banking services through web browsers.

Challenges of Digital Finance in India:Despite the rapid growth, digital finance in India faces

several challenges:

« Accessibility and Inclusion: A significant portion of the population still lacks access to
technology and financial literacy, hindering their participation in digital finance.

. Digital Literacy: Low levels of digital literacy, especially in rural areas and among older
populations, pose a barrier to adoption.

« Infrastructure: Inconsistent internet connectivity and a lack of adequate digital
infrastructure in some regions can impede the smooth delivery of digital financial
services.

« Trust and Security: Concerns about data privacy, security, and the risk of fraud can deter
some individuals from using digital financial services. Robust cybersecurity measures and
effective grievance redressal mechanisms are crucial.

« Consumer Adoption: Resistance to change and a preference for traditional methods of
transacting can slow down the adoption rate.

« Regulatory Compliance: Navigating the evolving regulatory landscape and ensuring
compliance with requirements like KYC and anti-money laundering can be complex for
financial institutions and fintech companies.

« Technology Integration: Integrating new technologies with existing legacy systems can
be costly and time-consuming.

« Affordability: The cost of smartphones and data can be a barrier for low-income

populations.

Government Initiatives Promoting Digital Finance:The Indian government has launched

numerous initiatives to promote digital finance and financial inclusion:
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. Digital India Programme: A flagship program to transform India into a digitally
empowered society and knowledge economy.

o Pradhan Mantri Jan Dhan Yojana (PMJDY): A National Mission for Financial
Inclusion to provide access to banking, insurance, and credit.

« Unified Payments Interface (UPI): Developed by the National Payments Corporation of
India (NPCI), UPI enables instant real-time payments.

« Bharat Interface for Money (BHIM): A mobile app based on UPI for facilitating digital
payments.

« RuPay: India's domestic card payment network, promoting digital transactions.

« DigiLocker: A platform for secure storage and sharing of digital documents.

. Digital Finance for Rural India Scheme: A scheme under the Digital Saksharta Abhiyan
(DISHA) to promote digital financial literacy and access in rural areas through Common
Service Centres (CSCs).

« Cashless India Campaign: Initiatives to encourage the use of digital payment methods.

« Pradhan Mantri Gramin Digital Saksharta Abhiyan (PMGDISHA): A scheme to
make six crore persons in rural areas digitally literate.

« Financial Inclusion Schemes: Including Pradhan Mantri Jeevan Jyoti Bima Yojana
(PMJJBY), Pradhan Mantri Suraksha Bima Yojana (PMSBY), and Atal Pension Yojana
(APY) to provide social security through digital channels.

« DIGIDHAN Mission: Driving consistent growth in digital payments.

« UPI Lite: A simplified version of UPI for small-value transactions.

« UPI 123PAY: A UPI service for feature phone users.

« Bharat Bill Payment System (BBPS): An integrated platform for bill payments.

« e-RUPI: A digital voucher-based payment system.

Digital finance is rapidly transforming India's financial landscape, promoting economic growth

and financial inclusion. Addressing the existing challenges through collaborative efforts from the
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government, financial institutions, and technology providers will be crucial for realizing the full

potential of digital finance in the country.

o Drivers:
o Increased smartphone penetration.
o Availability of affordable internet data.
o Government initiatives like Digital India and Jan Dhan Yojana.
o The Unified Payments Interface (UPI).
o The COVID-19 pandemic.
« Key Components:
o UPI (Unified Payments Interface):
= A real-time payment system that enables instant money transfers between
bank accounts using mobile devices.
= Has revolutionized digital payments in India.
o Mobile Wallets:
= Digital wallets that store funds and facilitate online and offline payments.
- Examples: Paytm, PhonePe, Google Pay.
o Internet Banking:
= Online banking services provided by traditional banks.
o Mobile Banking:
= Banking services provided via mobile applications.
o Fintech Companies:
= Companies that leverage technology to provide innovative financial
services.
= Areas of focus include lending, payments, insurance, and wealth
management.
o Digital Lending:
= Online lending platforms that provide quick and convenient access to credit.
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o Digital Insurance:
= Online platforms that offer insurance products and services.
o Digital Payments:
= The use of electronic payments to conduct transactions.
o Impact:
o Increased financial inclusion.
o Enhanced convenience and efficiency of financial transactions.
o Reduced reliance on cash.
o Growth of the fintech sector.
o Increased speed of financial transactions.
« Challenges:
o Digital literacy: Ensuring that all segments of the population can access and use
digital financial services.
o Cybersecurity and fraud: Protecting consumers from online threats.
o Data privacy: Safeguarding sensitive financial information.
o Regulatory clarity and adaptability.

o Infrastructure issues in rural areas.

The Indian financial system is in a state of rapid evolution, with digital finance playing a pivotal
role. The government and regulatory bodies are working to create a conducive environment for

innovation while ensuring consumer protection and financial stability.

Role of Effective Financial System in Economic Development, Role of Technology in
Financial System-An effective financial system and the integration of technology are both

pivotal for driving economic development. Let's break down their roles:
Role of an Effective Financial System in Economic Development:

« Mobilization of Savings:
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o Arobust financial system encourages individuals and businesses to save, channeling
these savings into productive investments.
o This capital formation is essential for funding economic activities.
Efficient Allocation of Capital:
o A well-functioning financial system directs capital to the most productive sectors of
the economy, fostering growth and innovation.
o This ensures that resources are used efficiently.
Facilitation of Payments and Transactions:
o An efficient payment system reduces transaction costs and facilitates trade, both
domestically and internationally.
o This promotes economic activity and efficiency.
Risk Management:
o Financial institutions provide tools and mechanisms for managing risk, such as
insurance, hedging, and diversification.
o This reduces uncertainty and encourages investment.
Credit Creation:
o The financial system provides credit to businesses and individuals, enabling them to
invest in productive activities.
o Access to credit is crucial for entrepreneurship and economic growth.
Financial Inclusion:
o An effective financial system extends access to financial services to all segments of
society, including the poor and underserved.
o Financial inclusion promotes economic empowerment and reduces inequality.
Monetary Policy Transmission:
o A well-developed financial system facilitates the transmission of monetary policy,
enabling central banks to control inflation and stabilize the economy.

o This allows for better economic stability.
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Role of Technology in the Financial System:

Increased Efficiency and Reduced Costs:
o Technology automates processes, reduces manual errors, and lowers transaction
costs.
o Digital platforms enable faster and more efficient delivery of financial services.
Enhanced Financial Inclusion:
o Mobile banking, digital wallets, and other fintech innovations extend financial
services to underserved populations.
o Technology overcomes geographical barriers and reduces the need for physical
infrastructure.
Improved Access to Information:
o Technology provides access to real-time financial data and information, enabling
informed decision-making.
o This enhances transparency and efficiency in financial markets.
Innovation and New Products:
o Fintech companies are developing innovative financial products and services, such
as peer-to-peer lending, crowdfunding, and robo-advisors.
o Technology drives innovation and expands the range of financial options.
Enhanced Risk Management:
o Advanced analytics and artificial intelligence (Al) enable financial institutions to
better assess and manage risk.
o Technology improves fraud detection and cybersecurity.
Improved Customer Experience:
o Digital platforms provide convenient and personalized financial services to
customers.
o Technology enhances customer engagement and satisfaction.
o
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« Faster Transactions:
o Digital payment systems, like UPI, allow for instant transactions.
« Data Analysis:
o Technology allows for the gathering and analysis of vast amounts of data, which can

be used to inform financial decisions.

In essence, an effective financial system provides the necessary infrastructure for economic
growth, while technology enhances its efficiency, accessibility, and innovation.The synergy

between these two is critical for driving sustainable economic development.

Digital Finance: Concepts, Advantages & Disadvantages-Digital finance has revolutionized the
way financial services are delivered and consumed. Here's a breakdown of its concepts,

advantages, and disadvantages:

Concepts of Digital Finance: Digital finance refers to the integration of technology into
financial services, allowing consumers and businesses to access banking, payments, and lending
via smartphones and the internet. It drives financial inclusion by replacing traditional paper-based
methods, lowering transaction costs, and extending services to previously unbanked populations

globally.

« Electronic Transactions:
o Digital finance relies on electronic methods for conducting financial transactions,
eliminating the need for physical cash or paper-based processes.
« Mobile and Internet-Based Services:
o It leverages mobile devices and the internet to provide financial services, making
them accessible to a wider population.
« Data-Driven Operations:
o Digital finance utilizes data analytics and artificial intelligence (Al) to personalize

services, assess risks, and improve efficiency.
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« Fintech Innovation:
o It fosters the development of innovative financial technologies (fintech) that disrupt
traditional financial models.
« Financial Inclusion:
o A key goal is to extend financial services to underserved populations, particularly
in developing countries.
. Real time transactions:

o Transactions are completed almost instantly.

Advantages of Digital Finance:

Increased Accessibility:
o Digital finance extends financial services to remote areas and underserved
populations, promoting financial inclusion.
« Enhanced Convenience:
o It offers convenient and 24/7 access to financial services through mobile devices
and online platforms.
« Reduced Costs:
o Digital transactions reduce the costs associated with physical branches, paper-based
processes, and cash handling.
« Improved Efficiency:
o Automation and digital processes streamline financial transactions, reducing
processing times and errors.
« Greater Transparency:
o Digital records and audit trails enhance transparency and reduce the risk of fraud.
« Financial Inclusion:
o It brings more people into the formal financial system.

O
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Faster Transactions:
o Digital payment systems enable instant transactions.
Data Analysis:
o Digital finance generates vast amounts of data that can be used for risk assessment,

personalized services, and market analysis.

Disadvantages of Digital Finance:

Cybersecurity Risks:
o Digital financial systems are vulnerable to cyberattacks, fraud, and data breaches.
Digital Divide:
o Access to digital financial services is limited by the digital divide, which excludes
those without internet access or digital literacy.
Data Privacy Concerns:
o The collection and use of personal financial data raise concerns about privacy and
security.
Regulatory Challenges:
o The rapid evolution of digital finance poses challenges for regulators in ensuring
consumer protection and financial stability.
Dependence on Technology:
o Digital financial services depend on reliable technology infrastructure, which may
be vulnerable to disruptions.
Potential for Exclusion:
o Those with low digital literacy, or those without access to digital devices can be
further excluded from the financial system.
Fraud:
o Online fraud, and phishing scams are a real threat.

O
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« Systemic Risk:
o Interconnectedness of digital finance can increase systemic risk.

Digital finance is a powerful force that is reshaping the financial landscape. While it offers
numerous benefits, it's crucial to address the associated risks and challenges to ensure its

sustainable and inclusive growth.

Digital Financial Literacy: Issues and Challenges-Digital financial literacy is crucial in today's
increasingly digital financial landscape. However, several issues and challenges hinder its

widespread adoption. Here's a breakdown:
Issues and Challenges:

« Lack of Basic Financial Literacy:
o Many individuals lack fundamental financial knowledge, such as budgeting, saving,
and understanding basic financial products.
o This makes it difficult for them to navigate digital financial services effectively.
« Digital Divide:
o Unequal access to technology and internet connectivity creates a digital divide,
excluding certain segments of the population from digital financial services and

education.

This is especially prevalent in rural areas and among low-income populations.

« Language and Cultural Barriers:
o Digital financial literacy materials and interfaces may not be available in all

languages or may not be culturally sensitive.

o This can create barriers for individuals from diverse backgrounds.
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Complexity of Digital Financial Products:
o Digital financial products and services can be complex and difficult to understand,
especially for those with limited financial literacy.
o This can lead to confusion and misinformed decisions.
Cybersecurity and Fraud Risks:
o Digital financial literacy requires understanding cybersecurity risks and how to
protect oneself from fraud.
o Many individuals lack the knowledge and skills to identify and avoid online scams
and phishing attacks.
Data Privacy Concerns:
o The collection and use of personal financial data raise concerns about privacy and
security.
o Individuals need to understand how their data is being used and how to protect their
privacy.
Lack of Trust in Digital Financial Services:
o Some individuals may be hesitant to adopt digital financial services due to a lack of
trust in technology or financial institutions.
o This can be especially true for older generations and those who have had negative
experiences with online transactions.
Inadequate Educational Resources:
o There is a lack of readily available and accessible educational resources on digital
financial literacy.
o This includes a shortage of qualified educators and trainers.
Rapid Technological Advancements:
o The rapid pace of technological change makes it difficult to keep up with the latest
developments in digital finance.

o This requires ongoing education and training.
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- Behavioral Factors:
o Even with adequate knowledge, individuals may struggle to make sound financial
decisions due to behavioral biases and emotional factors.
o This highlights the need for financial education that addresses behavioral aspects of
financial decision-making.
« Measuring Effectiveness:
o Itis difficult to measure the effectiveness of digital financial literacy programs.
o This makes it challenging to evaluate the impact of interventions and identify areas

for improvement.

Addressing these issues and challenges requires a multi-faceted approach involving governments,

financial institutions, educators, and technology providers.

Unit — II: Introduction to Fin-Tech: Concept and Evolution, Fin-Tech Infrastructure, Types of
Fin-Tech, FinTech Hubs, Role of Fin-Tech in the Development of Financial System, Prospects

and Challenges of Fin-tech in Indian, Lab-based assignments.

Introduction to Fin-Tech: Concept and Evolution, Fin-Tech Infrastructure. Fin-Tech has
emerged as a disruptive force, transforming the financial services landscape. Here's an

introduction to its concept, evolution, and infrastructure:
Introduction to Fintech: Concept and Evolution

« Concept:
o Fintech, short for financial technology, refers to the use of technology to improve
and automate the delivery and use of financial services.
o It encompasses a wide range of innovations, from mobile payments and online

lending to blockchain and artificial intelligence (Al) applications.
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o  The core idea is to leverage technology to make financial services more accessible,
efficient, and affordable.
Evolution:
o Early Stages (Pre-Internet):
Early forms of fintech involved the automation of back-office processes in
financial institutions.
Examples include the development of ATMs and electronic trading systems.
o Internet Era (1990s-2000s):
The internet revolution enabled the development of online banking, e-
commerce, and online payment systems.
Companies like PayPal emerged, pioneering online payment solutions.
o Mobile Revolution (2000s-2010s):
The widespread adoption of smartphones and mobile internet led to the rise
of mobile banking, mobile wallets, and mobile payment apps.
Fintech companies began to focus on providing financial services to
underserved populations.
o Data and Al Era (2010s-Present):
= The availability of big data and advancements in Al have enabled the
development of sophisticated fintech solutions.
« Examples include robo-advisors, Al-powered fraud detection, and
blockchain-based financial services.
= The rise of open banking, and API's has also greatly increased the speed of
fintech development.
o The influence of the COVID-19 pandemic:
= The pandemic accelerated the adoption of digital financial services, and

greatly increased the speed of fintech adoption by consumers.
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Fintech Infrastructure: Fintech infrastructure comprises the backend technology, APIs,

networks, and protocols that enable businesses to embed financial services—such as payments,

lending, and identity verification—without building these systems from scratch. It shifts financial

services from standalone apps to invisible, operational layers within regular customer

experiences.

Cloud Computing:
o Provides scalable and cost-effective infrastructure for fintech applications.
o Enables fintech companies to store and process large volumes of data.
Application Programming Interfaces (APIs):
o Enable seamless integration between different fintech applications and traditional
financial systems.
o Facilitate data sharing and collaboration.
Mobile Technology:
o Smartphones and mobile internet provide the foundation for mobile banking, mobile
wallets, and mobile payment apps.
Data Analytics and Al:
o Big data and Al enable fintech companies to analyze customer data, assess risks,
and personalize financial services.
Blockchain Technology:
o Provides a secure and transparent platform for decentralized financial transactions.
o Enables the development of cryptocurrencies and other blockchain-based financial
services.
Payment Gateways:
o Securely process online payments, facilitating transactions between customers and
merchants.
Cybersecurity Infrastructure:
o Essential for protecting sensitive financial data and preventing cyberattacks.
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o Includes encryption, authentication, and fraud detection systems.
« Regulatory Technology (Regtech):
o Technologies that help financial institutions comply with regulatory requirements.
o Examples include automated compliance monitoring and reporting tools.
« Biometrics:
o Fingerprint scanning, facial recognition, and other biometric technologies are used

for secure authentication.

Fintech is rapidly transforming the financial services industry, and its infrastructure is constantly
evolving. As technology continues to advance, we can expect even more innovative fintech

solutions.

Unit — Ill: Pay Tech- Overview: RTGS, NEFT, ECS, Cards, PPIs, Wallets, Payment Banks, Payment
Gateways, UPI/ IndiaStack, BHIM, Other NPCI Products - IMPS, RuPay, NFS, NACH, BharatBills
Pay etc., Ripple, loT in Payments, PayU, Issues and Challenges in Payment Technologies, Lab

based assignments.

"Pay Tech,” short for payment technology, encompasses a wide range of technological
innovations that facilitate and streamline payment processes. It's a dynamic field driven by the
need for faster, more secure, and more convenient ways to conduct financial transactions in an

increasingly digital world.Here's an overview of key aspects of Pay Tech:

Core Function:At its heart, Pay Tech aims to digitize and improve how individuals and
businesses make and receive payments. This involves moving away from traditional, often

manual, methods towards electronic and automated solutions.
Key Areas and Technologies within Pay Tech:

« Digital Payment Methods: This is a broad category including:
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Cards: Credit, debit, and prepaid cards remain a fundamental part of Pay Tech, with
ongoing innovations like contactless payments (NFC) and digital cards stored in
mobile wallets.

Mobile Wallets: Apps like Apple Pay, Google Pay, and various regional wallets
securely store payment information and enable contactless or online payments.

UPI (Unified Payments Interface): In India, UPI has revolutionized real-time
payments by linking bank accounts to mobile apps for seamless transfers.

QR Code Payments: Widely used, especially in Asia, for quick and easy
transactions by scanning a QR code.

Bank Transfers: Including traditional methods like NEFT and RTGS in India, as
well as newer open banking-enabled "pay by bank™" options.

Digital Currencies: This includes cryptocurrencies like Bitcoin and Ethereum, as
well as the emerging Central Bank Digital Currencies (CBDCs).

Buy Now, Pay Later (BNPL): Services that allow consumers to split purchases

into installments.

« Payment Infrastructure: This includes the underlying systems and networks that enable

payments:

o

Payment Gateways: Services that authorize and process online payments between
merchants and customers.

Payment Processors: Companies that handle the technical aspects of payment
transactions.

Point of Sale (POS) Systems: Hardware and software used by merchants to accept
payments in physical locations, evolving to include more features and connectivity.
Payment Networks: Like Visa, Mastercard, and RuPay, which facilitate card-based
transactions.

Faster Payment Systems: Real-time payment rails that enable near-instantaneous

transfers.
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« Security Technologies: Crucial for maintaining trust in digital payments:

o

O

o

Encryption: Protecting sensitive payment data during transmission and storage.
Tokenization: Replacing card details with unique tokens to enhance security.
Multi-Factor Authentication (MFA): Adding extra layers of security to verify
user identity.

Fraud Detection and Prevention: Utilizing Al and machine learning to identify
and prevent fraudulent transactions.

Biometric Authentication: Using fingerprints, facial recognition, or voice

recognition for secure payment authorization.

« Emerging Trends: The Pay Tech landscape is constantly evolving with trends like:

o

Open Banking: Allowing third-party providers to access customer banking data
(with consent) to create innovative payment solutions.

Embedded Payments: Seamlessly integrating payment functionalities into non-
financial applications and platforms.

Voice-Activated Payments: Using voice commands to initiate payments through
smart devices.

Decentralized Identity (DID): Empowering users to securely manage and utilize
their digital identities for payments.

Al and Machine Learning: Beyond security, Al is being used for personalized
payment experiences and data analytics.

Cross-Border Payment Innovations: Aiming to make international payments

faster, cheaper, and more efficient.

Impact of Pay Tech:

« Convenience for Consumers: Offering a wide array of payment options that are easy to

use, anytime and anywhere.
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Efficiency for Businesses: Streamlining payment processing, reducing costs, and
improving cash flow.

Financial Inclusion: Bringing financial services to underserved populations through
mobile-based payment solutions.

Economic Growth: Facilitating commerce and enabling new business models.

In essence, Pay Tech is the engine driving the evolution of how we exchange value in the digital

age. It's a rapidly innovating space with the potential to further transform financial interactions

for individuals, businesses, and economies worldwide.

NPCI (National Payments Corporation of India) and its Products:NPCI is the umbrella

organization for operating retail payments and settlement systems in India. It has been

instrumental in developing a robust digital payments infrastructure.

RTGS (Real-Time Gross Settlement): Facilitates the continuous and real-time settlement
of large-value money transfers individually. Transactions are immediate and irrevocable.
There's typically no upper limit, but a minimum transaction amount (e.g., 32 lakh) may
apply.
NEFT (National Electronic Funds Transfer): An electronic fund transfer system that
operates on a deferred net settlement (DNS) basis. Transactions are settled in batches at
specific time intervals. There is generally no minimum or maximum limit for NEFT
transactions.
ECS (Electronic Clearing Service): Used for bulk and repetitive credit or debit
transactions.

o ECS Credit: For institutions to make bulk payments like salaries, pensions,

dividends, etc., to a large number of beneficiaries.
o ECS Debit: For collecting payments like loan installments, utility bills, insurance

premiums, etc., from a large number of individuals based on mandates.
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IMPS (Immediate Payment Service): Provides a 24x7 instant interbank electronic fund
transfer service that can be accessed through mobile banking, internet banking, and ATMs.
It allows immediate sending and receiving of funds.

« RuPay: India's domestic card payment network, offering debit, credit, and prepaid cards.
It aims to provide a cost-effective and secure alternative to international card schemes.
RuPay cards are accepted at ATMs, POS terminals, and online merchants across India.

« NFS (National Financial Switch): The largest network of shared ATMs in India, enabling
interoperable cash withdrawals and other services across different banks' ATMs.

« NACH (National Automated Clearing House): A centralized system for bulk electronic
transactions, including both credit and debit transfers. It facilitates various payments like
salary disbursements, pension payments, and collection of utility bills, loan EMIs, etc.

. Bharat BillPay (Bharat Bill Payment System - BBPS): An integrated platform for online
bill payments across various categories like electricity, water, gas, telecom, DTH, etc. It
offers a single point for bill payment and grievance handling.

« UPI (Unified Payments Interface) / IndiaStack: UPI is a real-time payment system that
allows instant fund transfers between bank accounts using a Virtual Payment Address
(VPA), QR code, or account details. IndiaStack is a set of APIs that allows governments,
businesses, startups, and developers to utilize India's digital infrastructure to solve India’s
hard problems towards presence-less, paperless, cashless, and consent-layered solutions.
UPI is a key component of IndiaStack.

« BHIM (Bharat Interface for Money): A mobile app developed by NPCI based on the

UPI platform, facilitating quick and secure fund transfers.
Other Payment Methods and Technologies:

« Cards (Credit, Debit, Prepaid): Physical or virtual cards issued by banks or other
financial institutions allowing users to make payments at POS terminals, online, and

withdraw cash from ATMs.
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« PPIs (Prepaid Payment Instruments): Instruments that facilitate the purchase of goods
and services against the value stored on them. These can be in the form of wallets, smart
cards, or vouchers.

« Wallets (Digital Wallets/Mobile Wallets): Software-based systems that securely store
payment information (like card details and UPI IDs) on mobile devices, enabling
contactless and online payments. Examples include PhonePe, Google Pay, and Paytm.

. Payment Banks: A differentiated type of bank in India that can accept deposits, offer
payment and remittance services, and issue ATM/debit cards but cannot issue loans. They
aim to reach underserved populations. Examples include Paytm Payments Bank and Fino
Payments Bank.

. Payment Gateways: Services that authorize and process online payments for merchants,
acting as intermediaries between the customer, the merchant, and the payment processor.
Examples include Razorpay and BillDesk.

« Ripple: A real-time gross settlement system, currency exchange, and remittance network.
It's designed for fast and low-cost international money transfers, primarily used by
financial institutions.

« 10T (Internet of Things) in Payments: Refers to the integration of payment capabilities
into everyday connected devices (e.g., smartwatches, smart speakers, connected cars). This
allows for seamless and contextual payments.

. PayU: A payment service provider offering various payment methods for online

merchants, including cards, net banking, UPI, and wallets.

These different payment systems and technologies play crucial roles in the evolving digital
finance landscape, offering diverse options for individuals and businesses to conduct transactions
efficiently and securely. NPCI's initiatives have been particularly transformative in driving digital

payments in India.
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Some of the key issues and challenges associated with payment technologies:

1. Security Concerns:

Data Breaches: The increasing volume of sensitive financial data processed and stored
digitally makes payment systems a prime target for cyberattacks, leading to the exposure
of credit card numbers, bank details, and personal information.

Fraudulent Activities: Cybercriminals employ increasingly sophisticated methods like
phishing, malware, and social engineering to conduct unauthorized transactions and steal
funds.

Identity Theft: Gaining unauthorized access to personal information allows criminals to
impersonate individuals for financial gain.

Device Security: Compromised devices (smartphones, tablets, computers) can provide
attackers access to payment credentials.

Insider Threats: Risks arising from malicious or negligent actions by individuals with

authorized access to payment systems.

2. Regulatory and Compliance Challenges:

Evolving Regulatory Landscape: The rules governing digital payments are constantly
changing, requiring businesses to adapt quickly to new compliance requirements (e.g., PCI
DSS, GDPR, local regulations like those from the Reserve Bank of India).

Cross-Border Transactions: Dealing with different regulations across multiple
jurisdictions complicates international payments and can slow down or prevent businesses
from operating in certain regions.

KYC/AML Requirements: Stringent "Know Your Customer" and "Anti-Money
Laundering" regulations require robust verification processes, which can sometimes create

friction for users.

24
PREPARED BY: Dr PINKI RANI DEI
ASSISTANT PROFESSOR OF COMMERCE



Data Privacy: Protecting consumer data according to regulations like GDPR is a major

concern, requiring significant investments in security technologies and processes.

3. Interoperability Issues:

Siloed Systems: Different payment systems and platforms often operate independently,
hindering seamless fund transfers between them. This lack of interoperability can
inconvenience users and limit the reach of payment solutions.

Varying Standards: Different technical and messaging standards across payment systems
complicate integration and communication.

Global Connectivity: Achieving seamless and instant cross-border payments requires
overcoming complexities related to currency conversions, fraud prevention, and differing

regulatory clearances.

4. Technological Challenges:

Integration with Legacy Systems: Integrating new payment technologies with existing,
often outdated, infrastructure can be complex and costly.

Scalability: Payment systems need to handle increasing transaction volumes without
performance bottlenecks.

Keeping Pace with Innovation: The rapid evolution of payment technologies (e.g.,
cryptocurrencies, blockchain, 10T payments) requires continuous adaptation and
investment.

Network lIssues: Reliance on internet connectivity and mobile networks means that

glitches or outages can disrupt payment processes.
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5. Adoption and User-Related Issues:

Digital Literacy: A significant portion of the population, especially in rural areas and
among older demographics, may lack the digital skills and awareness needed to use new
payment technologies confidently and securely.

Trust and Security Perceptions: Concerns about the safety and security of digital
transactions can deter some individuals from adopting them.

Merchant Acceptance: Ensuring widespread acceptance of new payment methods by
merchants, especially smaller businesses, can be a slow process.

Customer Education: Educating users about the benefits and safe usage of new payment

technologies is crucial for driving adoption.

6. Cost and Investment:

Infrastructure Development: Building and maintaining robust and secure payment
infrastructure requires significant financial investment.

Technology Implementation: Adopting new payment technologies and ensuring
compliance can be expensive for businesses and financial institutions.

Transaction Fees: The cost of processing digital payments can be a concern for both

merchants and consumers.

Addressing these issues and challenges requires collaboration among technology providers,

financial institutions, regulatory bodies, and users to build a secure, efficient, and inclusive digital

payments ecosystem. Regulation and challenges surrounding Data, Artificial Intelligence (Al),

Machine Learning (ML), Blockchain, and Wearable Technology.
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Data Regulation-Data regulation encompasses the laws, guidelines, and frameworks established

to govern the collection, storage, processing, sharing, and overall use of data, particularly personal

data. The primary goals of data regulation include:

Protecting Individual Privacy: Ensuring individuals have control over their personal
information and preventing its misuse.

Promoting Data Security: Establishing standards for safeguarding data against
unauthorized access, breaches, and loss.

Ensuring Transparency and Accountability: Mandating organizations to be transparent
about their data practices and accountable for any violations.

Facilitating Data Flow and Innovation (while balancing risks): Creating frameworks

that allow for responsible data sharing and use for economic and societal benefit.

Key Aspects of Data Regulation:

Data Privacy Laws: These laws define personal data, outline the rights of individuals
(e.g., right to access, rectify, erase data), and impose obligations on organizations that
process personal data (e.g., obtaining consent, implementing security measures). Examples
include:
o GDPR (General Data Protection Regulation) - European Union: Sets a high
standard for data protection and privacy.
o CCPA (California Consumer Privacy Act) - United States: Grants California
residents specific rights regarding their personal information.
o Digital Personal Data Protection Act, 2023 - India: Establishes rules for the
collection, processing, and storage of personal data in India, emphasizing individual

rights and organizational obligations.
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o Sector-Specific Regulations: Certain industries, like healthcare and finance, often have
additional data regulations due to the sensitive nature of the information they handle (e.g.,
HIPAA in the US for healthcare data).

o Cross-Border Data Transfer: Regulations often address the transfer of personal data
across national borders, aiming to ensure that data transferred receives an equivalent level
of protection.

« Data Breach Notification Laws: These laws mandate organizations to notify individuals

and regulatory authorities in case of a data security breach.
Challenges in Data Regulation:

« Keeping Pace with Technological Advancements: The rapid evolution of data collection
and processing technologies (like Al, IoT, big data analytics) poses a constant challenge
for regulators to develop relevant and effective rules.

« Global Nature of Data: Data flows seamlessly across borders, making it difficult for
individual jurisdictions to enforce their regulations effectively. International cooperation
and harmonization of laws are crucial but challenging.

« Defining "Personal Data": The increasing sophistication of data analysis can lead to the
identification of individuals from seemingly anonymized datasets, blurring the lines of
what constitutes personal data.

« Balancing Innovation and Privacy: Overly strict regulations can stifle innovation and
the beneficial use of data, while lax regulations can lead to privacy violations. Finding the
right balance is a continuous challenge.

o Enforcement and Compliance: Ensuring compliance with data regulations across a vast
number of organizations can be difficult. Effective enforcement mechanisms are essential.

« Emerging Issues: New challenges arise with technologies like facial recognition and the
use of biometric data, requiring careful consideration and potential regulatory

intervention.
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Artificial Intelligence (AI) & Governance: AI governance refers to the frameworks,
principles, and processes that guide the development and deployment of Al systems in a
responsible, ethical, and beneficial manner. It aims to address the potential risks and societal

implications of Al.

Key Aspects of Al Governance:

o Ethical Principles: Establishing ethical guidelines for Al development and use,
addressing issues like fairness, transparency, accountability, and human oversight.

« Regulatory Frameworks: Developing laws and regulations specific to Al applications in
various sectors (e.g., autonomous vehicles, healthcare, finance).

« Standards and Best Practices: Creating technical and operational standards to ensure the
safety, reliability, and trustworthiness of Al systems.

« Risk Assessment and Management: Implementing processes to identify, evaluate, and
mitigate potential risks associated with Al deployment.

o Transparency and Explainability: Promoting the development of Al systems that are
understandable and whose decisions can be explained (Explainable Al - XAlI).

« Accountability and Responsibility: Defining who is responsible for the outcomes of Al
systems, especially in cases of errors or harm.

« Auditing and Certification: Developing mechanisms to audit and certify Al systems for
compliance with ethical and regulatory standards.

o International Cooperation: Given the global nature of Al development, international

collaboration on governance frameworks is essential.
Challenges of Al & Machine Learning:

« Bias and Fairness: AI/ML models can inherit and amplify biases present in the data they
are trained on, leading to unfair or discriminatory outcomes. Ensuring fairness and
mitigating bias is a significant technical and ethical challenge.
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o Transparency and Explainability (Black Box Problem): Many advanced AI/ML models
(e.g., deep learning) operate as "black boxes," making it difficult to understand why they
make specific decisions. This lack of transparency can hinder trust and accountability,
especially in critical applications.

o Data Dependency and Quality: AI/ML models heavily rely on large amounts of high-
quality data. Issues with data availability, quality, and representativeness can significantly
impact model performance and reliability.

o Security and Robustness: Al systems can be vulnerable to adversarial attacks, where
malicious inputs are designed to fool the model. Ensuring the security and robustness of
Al models against such attacks is crucial.

« Ethical Dilemmas: Al applications raise complex ethical questions related to privacy,
autonomy, surveillance, and the potential displacement of human labor.

o Accountability and Liability: Determining who is accountable when an Al system makes
an error or causes harm is a complex legal and ethical issue.

« Skills Gap: A shortage of professionals with the necessary skills in Al ethics, governance,
and responsible Al development poses a challenge to effective implementation.

« Rapid Technological Advancements: The field of AI/ML is constantly evolving, making

it challenging to develop governance frameworks that remain relevant.

Blockchain is a decentralized, distributed ledger technology that records transactions across
many computers. This structure makes it difficult to alter past records without the consensus of

the network participants, enhancing security and transparency.

Key Aspects of Blockchain:

« Decentralization: Data is not stored in a single location but distributed across a network
of computers.
o Immutability: Once a transaction is recorded on the blockchain, it is extremely difficult

to change or delete.
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« Transparency: All participants on a public blockchain can typically view the transaction
history (though the identities of the participants may be pseudonymous).

o Security: Cryptographic techniques are used to secure transactions and prevent
tampering.

o Consensus Mechanisms: Participants in the network use consensus algorithms (e.g.,

Proof-of-Work, Proof-of-Stake) to agree on the validity of new transactions.
Challenges of Blockchain:

« Scalability: Many blockchain networks face challenges in processing a high volume of
transactions quickly and efficiently.

o Energy Consumption: Some consensus mechanisms, like Proof-of-Work used by
Bitcoin, require significant computational power and energy.

« Regulation: The decentralized and often cross-border nature of blockchain technology
poses challenges for regulators in terms of jurisdiction and enforcement.

o Security Vulnerabilities: While the blockchain itself is generally secure, vulnerabilities
can exist in smart contracts and related infrastructure.

o Complexity and Lack of Understanding: The technical complexity of blockchain can
hinder its widespread adoption and understanding.

« Governance: Establishing clear governance structures for decentralized blockchain
networks can be challenging.

« Interoperability: Different blockchain networks often operate in silos, making it difficult
to exchange data or assets between them.

o Data Privacy: While transactions may be pseudonymous, linking them to real-world

identities can compromise privacy.
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Wearable Technology-Wearable technology refers to electronic devices that can be worn on the
body, often incorporating sensors to collect data about the user's health, fitness, location, and
other parameters. Examples include smartwatches, fitness trackers, smart glasses, and medical

wearables.

Key Aspects of Wearable Technology:

« Data Collection: Continuously gathers various types of data from the user.

o Connectivity: Typically connects to smartphones or other devices via Bluetooth or Wi-
Fi.

o Applications: Used for fitness tracking, health monitoring, communication, navigation,
and more.

« Integration: Increasingly integrated with other digital ecosystems and services.
Challenges of Wearable Technology:

« Data Privacy and Security: Wearables collect highly personal and sensitive data, raising
significant concerns about how this data is stored, used, and protected from unauthorized
access or breaches.

o Data Accuracy and Reliability: The accuracy and reliability of the data collected by some
wearable devices can vary, which is particularly important for health-related applications.

o Interoperability and Standardization: Lack of standardization across different devices
and platforms can hinder data sharing and integration.

o Battery Life and Usability: User experience can be affected by short battery life and
cumbersome interfaces.

« Health and Safety Concerns: Potential long-term health effects of wearing electronic
devices continuously are still being studied.

« Ethical Considerations: Issues related to data ownership, informed consent, and the
potential for misuse of collected data need careful consideration.
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Regulation: The regulatory landscape for wearable technology, especially in healthcare,
is still evolving and varies across jurisdictions. Ensuring compliance with data privacy and
medical device regulations is crucial.

"Digital Divide" and Accessibility: The cost of some wearable technologies can limit

their accessibility to certain segments of the population.

In conclusion, the rapid advancements in data processing, AlI/ML, blockchain, and wearable

technology offer significant opportunities but also present complex regulatory, ethical, and

technical challenges that need to be addressed thoughtfully to ensure responsible and beneficial

innovation.

Unit — IV: Fin-Tech Regulation: Issues & challenges: Fin-Tech Regulation in India, Data

Regulation, Artificial Intelligence (Al) & Governance, Challenges of Al & Machine Learning,

Block Chain, Wearable Technology, Lab based assignments.

Fintech regulation is a rapidly evolving and complex area, presenting numerous issues and

challenges for both regulators and the industry. Here's an overview of some key aspects:

Key Issues and Challenges in Fintech Regulation:

Keeping Pace with Innovation: Fintech innovations often outpace the existing regulatory
frameworks. Regulators struggle to understand and adapt to new technologies like
blockchain, Al, and decentralized finance (DeFi) to create appropriate rules.

Regulatory Uncertainty and Ambiguity: The lack of clear and specific regulations for
certain fintech activities can create uncertainty for businesses, hindering investment and
innovation. Overlapping regulations from different bodies can also cause confusion.
Fragmented Regulatory Landscape: In many jurisdictions, including India, fintech
regulation is spread across multiple regulatory bodies (e.g., RBI, SEBI, IRDAI), leading

to a lack of a unified approach and potential for inconsistent application of rules.
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Balancing Innovation and Risk: Regulators need to strike a delicate balance between
fostering innovation in financial services and mitigating potential risks to consumers,
financial stability, and the integrity of the financial system (e.g., money laundering,
fraud).

Data Privacy and Security: Fintech companies handle vast amounts of sensitive user
data, making them prime targets for cyberattacks. Ensuring compliance with data
protection regulations (like GDPR or the upcoming Digital Personal Data Protection Bill
in India) and implementing robust cybersecurity measures are critical challenges.
Anti-Money Laundering (AML) and Know Your Customer (KYC): Fintech firms
must adhere to stringent AML and KYC requirements to prevent financial crime.
Implementing effective and efficient digital KYC processes while ensuring compliance
can be challenging.

Cross-Border Regulation: Fintech services often operate across multiple jurisdictions,
requiring companies to navigate different and potentially conflicting regulatory
requirements, increasing complexity and compliance costs.

Ensuring Fair Competition and Market Entry: Regulations should promote a level
playing field for both established financial institutions and new fintech entrants, avoiding
barriers to entry that stifle competition and innovation.

Financial Inclusion and Consumer Protection: Fintech has the potential to enhance
financial inclusion, but regulations must also protect vulnerable consumers from unfair
practices, ensure transparency, and provide effective grievance redressal mechanisms.
Operational Resilience: Fintech firms rely heavily on technology, making them
susceptible to operational disruptions. Regulations need to address business continuity and
ensure the resilience of critical financial infrastructure.

Enforcement Challenges: Effectively monitoring and enforcing regulations across a

diverse and rapidly growing fintech ecosystem can be challenging for regulatory bodies.
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Compliance Costs: The cost of complying with complex and evolving regulations can be

significant, especially for smaller fintech startups with limited resources.

Specific Issues and Challenges in India:

Multiple Regulatory Bodies: As mentioned, the lack of a single, unified regulatory
framework for fintech in India, with the RBI, SEBI, IRDAI, and other agencies having
oversight over different aspects, creates complexity.

Data Localization: The RBI's mandate for storing payment system data within India has
implications for global fintech companies operating in the country.

Regulation of Emerging Areas: The regulatory framework for newer areas like
cryptocurrency and decentralized finance is still evolving in India, leading to uncertainty.
Self-Regulatory Organizations (SROs): While the RBI is promoting the development of
SROs for the fintech sector, their effectiveness and governance remain to be seen.
Balancing Innovation and Control: There have been instances where regulatory actions,
while aimed at consumer protection or financial stability, have been perceived by the
industry as stifling innovation. For example, regulations around digital lending and Buy

Now Pay Later (BNPL) have seen adjustments.

Moving Forward: Addressing these issues requires a collaborative approach between regulators,

industry players, and policymakers. This includes:

Developing clear and adaptable regulatory frameworks: Regulations should be
principles-based and flexible enough to accommodate future innovations.

Enhancing regulatory coordination: Improved communication and collaboration
between different regulatory bodies are crucial.

Promoting regulatory sandboxes and innovation hubs: These initiatives can provide a
controlled environment for testing new fintech solutions and informing regulatory

approaches.

35
PREPARED BY: Dr PINKI RANI DEI
ASSISTANT PROFESSOR OF COMMERCE



« Investing in regulatory technology (RegTech): Utilizing technology to improve

regulatory compliance and oversight.

. Fostering international cooperation: Harmonizing regulations and sharing best practices

across jurisdictions.

« Prioritizing consumer education and financial literacy: Empowering users to

understand and safely utilize fintech services.

By proactively addressing these challenges, regulators can foster a thriving fintech ecosystem

that promotes innovation, financial inclusion, and consumer protection.

Fintech Regulation in India-The fintech regulatory landscape in India is dynamic and evolving,

primarily overseen by several key regulatory bodies:

« Reserve Bank of India (RBI): The central bank plays a crucial role in regulating various

aspects of fintech, including:

o

Payment Systems: Governed by the Payment and Settlement Systems Act, 2007
(PSS Act). This includes regulations for payment gateways, payment aggregators,
prepaid payment instruments (PPIs like digital wallets), and the Unified Payments
Interface (UPI).

Digital Lending: The RBI has issued guidelines to regulate digital lending
platforms, focusing on transparency, fair practices, and data security. These
guidelines mandate clear disclosure of loan terms, interest rates, and fees.
Non-Banking Financial Companies (NBFCs): Fintech companies involved in
lending or other financial activities might need to register and comply with NBFC
regulations. This includes Peer-to-Peer (P2P) lending platforms and Account
Aggregators.

Know Your Customer (KYC) and Anti-Money Laundering (AML): The RBI
mandates stringent KYC and AML procedures for all regulated entities, including

fintech firms, to prevent financial crime.
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o

Data Localization: The RBI requires payment system operators to store payment
data within India.

Self-Regulatory Organizations (SROs) for Fintech (SRO-FT): The RBI has
introduced a framework for recognizing SROs in the fintech sector to foster self-
governance and compliance within the industry. These SROs will set industry

standards, oversee compliance, and address grievances.

Securities and Exchange Board of India (SEBI): SEBI regulates fintech companies operating

in the securities market, including:

o

Online Trading Platforms: Guidelines are in place for online brokerage firms,
covering algorithmic trading and investor protection.

Robo-Advisors: Fintech platforms offering automated investment advice are
required to register with SEBI and adhere to regulations regarding risk profiling and
disclosure.

Investment Advisers: Fintech firms providing investment advisory services must
obtain a SEBI Registered Investment Advisor (RIA) certificate.

Wealth Tech Platforms: SEBI is increasingly focusing on regulating platforms
offering fractional ownership and monitoring financial influencers to ensure

investor protection.

Insurance Regulatory and Development Authority of India (IRDAI): IRDAI oversees

insurtech companies and digital insurance services, focusing on:

Web Aggregators and Insurance Marketplaces: Regulations ensure transparency
and customer protection on these platforms.
Usage-Based Insurance: Guidelines are being developed for innovative insurance

products leveraging technology like telematics.
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o Regulatory Sandbox: IRDALI has established a sandbox to allow insurtech firms to

test new products in a controlled environment.
Other Relevant Regulations:

o Information Technology Act, 2000 and IT Rules, 2011: These govern data privacy
and security, which are crucial for fintech companies handling user data.

o Digital Personal Data Protection Act, 2023: This upcoming law aims to establish
comprehensive data privacy standards in India.

o Prevention of Money Laundering Act, 2002 (PMLA): Fintech entities must
comply with PMLA provisions related to customer due diligence and reporting

suspicious transactions.
Key Aspects of Fintech Regulation in India:

o Focus on Consumer Protection: A primary goal of fintech regulation in India is to
safeguard consumer interests, ensuring fair practices, data privacy, and effective grievance
redressal.

« Promotion of Innovation: While ensuring stability and security, regulators are also
mindful of fostering innovation in the fintech space through initiatives like regulatory
sandboxes.

« Risk Mitigation: Regulations aim to identify and mitigate potential risks associated with
new technologies and business models in the financial sector.

o Financial Inclusion: Fintech is recognized for its potential to reach underserved
populations, and regulations often aim to facilitate this while ensuring responsible
practices.

« Evolving Landscape: The regulatory framework is continuously adapting to the rapid
advancements in fintech, with ongoing discussions and the introduction of new guidelines

in areas like cryptocurrency and decentralized finance.

38
PREPARED BY: Dr PINKI RANI DEI
ASSISTANT PROFESSOR OF COMMERCE



« Shift Towards Activity-Based Regulation: Regulators are increasingly focusing on the
activity being performed rather than just the type of entity, ensuring a more level playing

field.
Challenges in Fintech Regulation in India:

o Fragmented Approach: While the RBI is the primary regulator, the involvement of SEBI,
IRDALI, and other bodies can lead to complexity and potential overlaps.

« Keeping Pace with Innovation: The rapid speed of technological advancements makes it
challenging for regulations to remain current and relevant.

« Regulatory Clarity: Ensuring clear and unambiguous regulations is crucial for fostering
growth and compliance.

o Compliance Costs: Adhering to the various regulations can be resource-intensive,
especially for smaller fintech startups.

o Cross-Border Issues: As Indian fintech companies expand globally and foreign players

enter the Indian market, cross-border regulatory harmonization becomes important.

Despite these challenges, the fintech regulatory landscape in India is maturing, aiming to create
a balance between fostering innovation, protecting consumers, and ensuring the stability of the
financial system. The ongoing evolution and the proactive approach of regulatory bodies like the
RBI and SEBI signal a commitment to nurturing a responsible and thriving fintech ecosystem in

India.
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