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Unit – I

Structure:

1.1 Introduction to Fintech (Financial Technology) 

1.2 Meaning of FinTech

1.3 Definitions of AI

1.4 What is a fintech company?

1.5 The History and Evolution of the FinTech Industry

1.6 FinTech Eco System

1.7 Recent Developments FinTech In India

1.8 FinTech Market Trends In India

1.9 Types of FinTech

1.10 Benefits of FinTech

1.11 Drawbacks of FinTech

1.12 Key Growth Drivers - Challenges

1.1 Introduction to FinTech

As financial  services  companies adapt  to  rising  consumer  expectations  and  shifting 

technology, a  wave of fintech innovation is  transforming how people and businesses manage 

money. From digital banking to disruptive fintech startups, the industry is evolving faster than 

ever.  But what is fintech, and why does it matter to today’s economy?

Fintech is  a  combination of  the words “finance” and “technology”,  and refers  to  the 

integration of technology into financial services to enhance efficiency, accessibility, and user 

experience. At its core, fintech, meaning the use of digital tools to streamline and modernize 

the financial  industry,  reflects  a  shift  toward  more  user-centric  and  agile  service  models. 
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The fintech industry encompasses a broad spectrum of innovations, from mobile banking and 

digital payments to blockchain and algorithmic trading.

While fintech is often associated with cutting-edge technologies like artificial intelligence 

(AI), blockchain,  and decentralized  finance  (DeFi),  it  also  includes  everyday  financial 

applications, such as online banking, automated investing, and mobile payment platforms. Even 

your  Starbucks  app  is  a  form  of financial  technology, in  that  it  facilitates  payments  and  a 

proprietary rewards program, using a mobile device.

The Fintech Industry stands for  the smart  use  of  advanced technologies  to  make the 

finance sector effective and adaptable in this rapidly growing era. The fintech industries in India 

are expected to show a rapid expansion of up to $150-160 billion by 2025. It is also currently the 

second highest funded industry in the country. Some of the top-funded fintech startups in India 

are listed below.

 Paytm 

 Policybazaar 

 MobiKwik 

 Capital Float 

 Bank Bazaar 

 Fino 

 NeoGrowth 

 Pine Labs 

 InCred
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Fintech Types: List of Fintech Types Companies: 

Fintech-type companies have shown a rapid surge in the last few years. Some of the most  

famous fintech companies that started and gained popularity in recent years are listed here. 

 Paytm 

 BlockChain 

 Chime 

 PayPal 

 Revolut 

 SoFi 

 American Express 

 Mastercard 

 Intuit 

 Nubank 

 Policybazar 

 MobiKwik 

 Capital Float 

 Bank Bazaar 

 Fino 

 NeoGrowth 

 Pine Labs 

 InCred 

Fintech  companies  have  affected  and  developed  many  fields,  such  as  crowdfunding, 

fintech banks, online insurance, mobile payments, consumer banking, business loans, investment 
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loans,  etc.  With the advent of new technologies,  many sectors are improving their  customer 

service support and services.

1.2 Meaning of FinTech

Fintech stands for  financial technology. It refers to the use of technology to improve, 

innovate,  or automate financial  services.  Basically,  it's  all  about  using digital  tools,  apps,  or 

platforms to make financial processes easier, faster, and more efficient.

Examples of fintech include:

 Mobile payment apps (like PhonePe,  Google Pay,  Paytm, Amazon Pay,  MobiKwik, 

Bhim UPI, Razorpay, Freecharge)

 Cryptocurrency (like Bitcoin)

 Online lending platforms (like peer-to-peer lending)

 Robo-advisors (automated financial planning services)

 Blockchain technology (used for secure transactions)
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Fintech has made a huge impact  by making financial  services more accessible to 

people worldwide. It's especially useful for people who might not have access to traditional 

banking.

1.3 Definitions of FinTech

Zohar,  Y.  (2015)  “Fintech  refers  to  the  wide  range  of  technological  innovations  in 

financial services, including banking, financial markets, and payments. The goal of fintech is to 

offer more inclusive, efficient, and faster financial solutions to individuals and businesses alike”.

Arner, L. (2016) “Fintech refers to technological innovations that enhance or automate 

the delivery and use of financial services. This includes advancements in banking, payments, 

investment  management,  insurance,  and  personal  finance  through  the  use  of  software, 

algorithms, and blockchain technologies”.

Babcock, R. (2017) “Fintech involves the application of new technologies to financial 

services, ranging from consumer-focused mobile apps to complex blockchain technology that 

could alter  the structure of  financial  markets.  It  focuses on the creation of  new, digital-first 

financial tools”.

Gomber, P. (2017) “Fintech is an umbrella term that refers to the emerging intersection of 

technology and finance. It encompasses innovative technological solutions that offer financial 

services or improve traditional financial systems, including innovations like mobile payments, 

blockchain, and digital currencies.

Puschmann,  T.  (2017)  “Fintech  represents  the  transformation  of  financial  services 

through the  use  of  digital  technology.  It  includes  services  like  mobile  banking,  peer-to-peer 

lending, and cryptocurrencies, aiming to increase accessibility and reduce costs within financial 

systems”.
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Sung, M. (2020) “Mobile payment apps are platforms that allow users to make payments 

for goods and services directly from their mobile devices. These apps integrate digital wallets 

and  payment  systems,  such  as  UPI  in  India  or  NFC  technology,  to  facilitate  seamless 

transactions”.

1.4 What is a fintech company?

A fintech (financial technology) company uses technology, like apps and websites, to 

provide  or  improve  financial  services,  making  them more  convenient,  accessible,  and  often 

cheaper than traditional methods, covering areas from mobile payments and online lending to 

cryptocurrency and investment apps.  These companies often disrupt  the industry by offering 

digital-first, user-friendly solutions for banking, payments, insurance, and wealth management, 

challenging legacy financial institutions. 

Key Characteristics

 Technology-Driven: Relies  on  software,  AI,  blockchain,  and  mobile  platforms  to 

automate and deliver services.

 Customer-Focused: Designs products for better user experience, convenience, and lower 

costs.

 Disruptive: Aims to change traditional financial models with agile, innovative solutions.

 Broad  Scope: Encompasses  various  sectors,  including  payments  (PayPal,  Stripe), 

lending (P2P platforms), investing (Robinhood), and insurance (InsurTech). 

Examples of Fintech Services

 Digital Payments: Mobile wallets, peer-to-peer transfers (Venmo).

 Online Lending: Crowdfunding, alternative credit scoring.

 Robo-Advisors: Automated investment advice (Wealthfront).
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 Cryptocurrency & Blockchain: Digital currencies, decentralized finance (DeFi).

 InsurTech: Technology for insurance.

 RegTech: Technology for regulatory compliance. 

How They Differ from Traditional Finance

 Digital-First: Operates online/via apps, not necessarily needing physical branches.

 Lower Overhead: Reduces costs, allowing for lower fees.

 Faster Innovation: Quickly develops and deploys new products. 

1.5 The History and Evolution of the FinTech Industry

The history and evolution of the Fintech industry is a fascinating journey that reflects the 

broader  changes  in  technology,  financial  services,  and  regulatory  environments.  The  rise  of 

fintech has  been  driven  by  the  need  for  more  accessible,  efficient,  and  customer-friendly 

financial  services,  and  it  has  fundamentally  transformed  how people  and  businesses  handle 

money.

Here’s a brief history of how fintech has changed over time:

i) . Early Foundations (Pre-20th Century to Mid-1900s)

 Banking Beginnings: Financial services have existed for centuries, but the infrastructure 

for  modern  banking  and  finance  was  slowly  developed  in  the  19th  and  early  20th 

centuries. This included the first national banks, checkbooks, and early forms of paper 

money.

 Technological  Innovations:  By the mid-1900s,  banking relied on traditional  physical 

branches,  checks,  and  savings  accounts.  However,  early  technologies  like  ATMs 

(Automated Teller Machines),  which were introduced in the 1960s, marked the first 

7

https://www.google.com/search?q=RegTech&sca_esv=5a77261c15c55969&source=hp&ei=i9hbad-mA6_BjuMPu9Dg2Q0&iflsig=AOw8s4IAAAAAaVvmm7Agf9e26Q7XQ5E0A2o1nXnyWlG8&ved=2ahUKEwj6zbCu2_SRAxVPzzgGHXrrA3EQgK4QegYIAQgAEBo&uact=5&oq=What+is+a+fintech+company%3F&gs_lp=Egdnd3Mtd2l6IhpXaGF0IGlzIGEgZmludGVjaCBjb21wYW55PzIFEAAYgAQyBRAAGIAEMgUQABiABDIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeSIUWUNADWNADcAF4AJABAJgBrgGgAa4BqgEDMC4xuAEDyAEA-AEC-AEBmAICoALKAagCCsICChAAGAMY6gIYjwHCAgoQLhgDGOoCGI8BmAML8QXkHDrDTAxcz5IHAzEuMaAHrgayBwMwLjG4B78BwgcDMy0yyAcXgAgA&sclient=gws-wiz
https://www.google.com/search?q=InsurTech&sca_esv=5a77261c15c55969&source=hp&ei=i9hbad-mA6_BjuMPu9Dg2Q0&iflsig=AOw8s4IAAAAAaVvmm7Agf9e26Q7XQ5E0A2o1nXnyWlG8&ved=2ahUKEwj6zbCu2_SRAxVPzzgGHXrrA3EQgK4QegYIAQgAEBg&uact=5&oq=What+is+a+fintech+company%3F&gs_lp=Egdnd3Mtd2l6IhpXaGF0IGlzIGEgZmludGVjaCBjb21wYW55PzIFEAAYgAQyBRAAGIAEMgUQABiABDIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeSIUWUNADWNADcAF4AJABAJgBrgGgAa4BqgEDMC4xuAEDyAEA-AEC-AEBmAICoALKAagCCsICChAAGAMY6gIYjwHCAgoQLhgDGOoCGI8BmAML8QXkHDrDTAxcz5IHAzEuMaAHrgayBwMwLjG4B78BwgcDMy0yyAcXgAgA&sclient=gws-wiz
https://www.google.com/search?q=Cryptocurrency&sca_esv=5a77261c15c55969&source=hp&ei=i9hbad-mA6_BjuMPu9Dg2Q0&iflsig=AOw8s4IAAAAAaVvmm7Agf9e26Q7XQ5E0A2o1nXnyWlG8&ved=2ahUKEwj6zbCu2_SRAxVPzzgGHXrrA3EQgK4QegYIAQgAEBY&uact=5&oq=What+is+a+fintech+company%3F&gs_lp=Egdnd3Mtd2l6IhpXaGF0IGlzIGEgZmludGVjaCBjb21wYW55PzIFEAAYgAQyBRAAGIAEMgUQABiABDIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeSIUWUNADWNADcAF4AJABAJgBrgGgAa4BqgEDMC4xuAEDyAEA-AEC-AEBmAICoALKAagCCsICChAAGAMY6gIYjwHCAgoQLhgDGOoCGI8BmAML8QXkHDrDTAxcz5IHAzEuMaAHrgayBwMwLjG4B78BwgcDMy0yyAcXgAgA&sclient=gws-wiz


shift  toward  more  automated  financial  services.  The  ATM allowed  customers  to 

withdraw cash without visiting a bank teller, simplifying personal banking.

ii) The Rise of Computers and Digital Finance (1960s-1980s)

 Mainframe Computers: In the 1960s and 1970s, banks and financial institutions began 

using  mainframe computers to  process  transactions  and manage customer accounts. 

This was the first wave of digital finance, but these systems were mostly internal and did 

not involve the general public.

 Electronic  Payment  Systems:  The  1980s saw  the  introduction  of  electronic  funds 

transfer (EFT) systems and the growing use of credit cards. The Visa and MasterCard 

networks, which enabled global credit card payments, became widely used.

 Stock Trading and Online  Exchanges:  In  the  1980s,  technology began influencing 

stock trading through electronic exchanges and online trading platforms. The use of 

computers in  financial  markets  opened up the  possibility  for  quicker,  more efficient 

trading.

iii) The Digital Revolution (1990s-2000s)

 Internet Banking and the Dotcom Boom: The  1990s saw the arrival of the internet, 

leading to  online banking. Consumers could now check balances, transfer money, and 

pay bills via websites. This era also saw the growth of financial information websites 

(like Yahoo Finance) and early e-commerce platforms (like eBay and Amazon), which 

introduced financial transactions on the internet.

 Fintech Startups: The  late 1990s and early 2000s marked the emergence of  fintech 

startups,  including companies offering  online payment systems.  PayPal,  founded in 
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1998, is one of the most prominent examples. PayPal’s digital wallet made it easier for 

people to buy things online securely, bypassing traditional banking systems.

iv) The Growth of Mobile Payments and Apps (2010s)

 Smartphones and Mobile Banking: With the rise of smartphones in the early 2010s, 

mobile banking exploded. Apps like Venmo (launched in 2009) and Square (founded in 

2009) allowed users to send money directly from their phones.  Venmo,  in particular, 

became hugely popular among younger users for peer-to-peer payments.

 The Emergence of Fintech Ecosystem: By the mid-2010s, fintech had matured into a 

global ecosystem. Companies began offering not just payments but full digital banking, 

lending platforms, wealth management tools, and insurance services.

Examples:

 Stripe:  A  payment  processing  platform  founded  in  2010  that  helped 

businesses accept payments online.

 Revolut:  A UK-based startup  that  offered  a  digital  bank account  with 

global payment features (launched in 2015).

 Ant Financial:  The fintech arm of  Alibaba,  which created  Alipay and 

became one of the world's largest fintech companies.

 Peer-to-Peer Lending: Platforms like LendingClub and Prosper began offering peer-

to-peer (P2P) lending, allowing individuals to borrow and lend money directly from one 

another, bypassing traditional banks.

v) The Blockchain and Cryptocurrency Boom (Mid-2010s-Present)

 Cryptocurrency and Blockchain: One of the most groundbreaking innovations of the 

fintech world has been  cryptocurrency, particularly  Bitcoin, which was introduced in 
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2008 by the mysterious figure Satoshi Nakamoto. Bitcoin’s success in the early 2010s 

led  to  the  development  of  thousands  of  other  cryptocurrencies and  the  adoption  of 

blockchain technology, which allows for secure, decentralized transactions.

 ICO Boom (Initial Coin Offerings): In the mid-2010s, ICOs became a popular way for 

fintech startups to raise capital by selling cryptocurrency tokens in exchange for funding. 

The market became highly volatile, but many of these projects contributed to growing 

interest in blockchain’s potential for disrupting traditional financial systems.

 Decentralized  Finance  (DeFi):  By  the  late  2010s  and  into  the  2020s,  the  DeFi 

(Decentralized Finance) movement emerged, allowing people to access financial services 

(such as lending, borrowing, and trading) without the need for intermediaries like banks, 

using blockchain and smart contracts.

vi) FinTech Today and Future Trends (2020s and Beyond)

 Digital  Banks  and  Neo-Banks:  The  rise  of  digital-only  banks or  neo-banks (like 

Chime,  Monzo,  and  N26)  has  disrupted  the  traditional  banking  sector.  These  banks 

operate entirely online, offering consumers lower fees and greater convenience.

 Buy Now, Pay Later (BNPL):  Companies like  Afterpay,  Klarna,  and  Affirm have 

popularized  the  BNPL (Buy  Now,  Pay  Later)  model,  allowing  consumers  to  make 

purchases and pay in installments without interest. This has become a significant trend, 

especially in e-commerce.

 Artificial  Intelligence  (AI)  and  Machine  Learning:  AI  and  machine  learning  are 

increasingly being used in fintech for things like  fraud detection,  credit scoring, and 

personalized  financial  advice.  Tools  like  robo-advisors (e.g.,  Betterment and 

Wealthfront) use algorithms to help users manage their investments.
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 RegTech: RegTech, or regulatory technology, is a sub-sector of fintech focused on using 

technology to help companies comply with regulations. This has become more important 

as financial regulations have become more complex and stringent, especially with the rise 

of data privacy concerns and anti-money laundering (AML) regulations.

1.6 FinTech Eco System

A fintech ecosystem is a complex network of stakeholders, technologies, and services 

working together to provide financial solutions through innovative digital platforms.

Key Components:

i)  FinTech  Startups:  These  companies  leverage  technology  to  disrupt  traditional  financial 

services, offering new solutions like peer-to-peer lending and digital payments.

ii) Traditional Financial Institutions: Established players like banks partner with fintechs to 

enhance customer experience, improve efficiency, and expand their offerings.

iii) Technology Providers: IT companies, cloud computing services, and data analytics firms 

provide the underlying infrastructure and tools (e.g., AI, blockchain, APIs, cybersecurity) that 

enable fintech innovations.

iv) Regulators & Government: Lawmakers and regulatory bodies (e.g., the RBI in India) create 

frameworks,  such  as  sandboxes  and  digital  public  infrastructure,  to  foster  innovation  while 

ensuring consumer protection and security.

v) Investors: Venture capital firms and other investors provide the necessary funding for fintech 

companies to grow and innovate.

vi) Customers: Consumers and businesses are the end-users who adopt these digital financial 

services for needs like mobile banking, online payments, and wealth management. 
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Service Categories (Business Models)

The ecosystem is typically mapped across several key service categories: 

i) Payments: Digital and mobile payment solutions (e.g., UPI in India).

ii)  Lending  &  Crowdfunding:  Platforms  for  peer-to-peer  lending,  microfinancing,  and 

crowdfunding.

iii) Wealth & Asset Management: Robo-advisors and digital tools for investments and financial 

planning.

iv) Insurance (InsurTech): Technology-driven insurance services, including automated claims 

management.

v) Blockchain & Cryptocurrency: Decentralized finance applications and platforms. 

1.7 Recent Developments FinTech In India

Recent  developments  in  India's  FinTech  sector  are  largely  centered  on  the  massive 

expansion of the digital payments ecosystem, a shift to deeper financial inclusion in rural areas, 

and the evolution of sub-sectors like digital lending and InsurTech. The market is expected to 

reach $95.30 billion by 2030, reflecting a strong growth trajectory.

i) Global Position: India is the world's third-largest FinTech startup ecosystem, trailing only 

the US and the UK, with around 10,200 FinTech companies as of 2024.

ii)  Digital  Public  Infrastructure  (DPI): Initiatives  like  UPI,  Aadhaar,  and  the  Account 

Aggregator  framework  are  foundational  to  this  growth,  providing  seamless  digital  identity 

verification and payments, even in rural regions.

iii) Funding Trends: Funding saw a peak in 2021, followed by a decline; however, the early-

stage deals have increased in share in the first half of 2024, indicating continued investor interest  

in new ideas.
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iv) Regulatory Focus: The Reserve Bank of India (RBI) has implemented stricter digital lending 

norms and granted SRO (Self-Regulatory Organisation) status to the Fintech Association for 

Consumer Empowerment (FACE) to ensure compliance and consumer protection. 

Recent Trends and Sector Growth:

 Digital Payments: UPI transactions crossed 20 billion monthly transactions in August 

2025,  showing  immense  scale  and  infrastructure  maturity.  This  growth  is  fueled  by 

adoption in Tier-II and Tier-III cities.

 Digital  Lending: This  sector  is  experiencing  rapid  expansion,  with  digital  financing 

expected  to  increase  significantly.  FinTechs  are  democratizing  credit  access,  using 

alternative credit scoring to serve a wider range of people, including first-time borrowers 

and MSMEs.

Emerging Areas:

 Neo-banking: These app-only experiences are delivering full services and are projected 

to grow at a 19.62% CAGR through 2030.

 Embedded  Finance: This  involves  integrating  financial  products  like  loans  and 

payments directly into non-financial platforms, such as e-commerce apps.

 RegTech and InsurTech: There is growing interest in automating compliance and using 

technology like AI and IoT for insurance access and claims management.

Recent  developments  show that  India’s  fintech  sector  is  growing  rapidly,  driven  by 

technology,  digital  payments,  and  government  initiatives,  making  financial  services  more 

accessible and efficient.
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1.8 FinTech Market Trends In India

The  FinTech  market  in  India  is  experiencing  rapid  growth,  driven  by  high  digital 

adoption rates, robust government support via Digital Public Infrastructure (DPI), and increased 

internet and smartphone penetration. Key trends include the dominance of digital payments, the 

rise  of embedded finance and neobanking,  and increased reliance on advanced technologies 

like AI and machine learning. 

i) Digital Payments Dominance: Unified Payments Interface (UPI) has been a game-changer, 

making instant, low-cost transactions widely accessible and driving India's position as a global 

leader in digital payments. This segment currently holds the largest market share and continues 

to expand, with efforts to link UPI internationally (e.g., with the UAE and Singapore).

ii) Digital Lending and BNPL: The digital lending market is growing significantly, leveraging 

alternative data for credit  scoring to serve previously unbanked or underbanked populations, 

including MSMEs and gig workers. The "Buy Now, Pay Later" (BNPL) model is particularly 

popular, offering flexible payment options and attracting younger consumers.

iii) Embedded Finance and Super Apps:  Financial services are increasingly integrated into 

non-financial platforms (e-commerce, ride-hailing, etc.), providing seamless experiences. Super 

apps like Paytm and PhonePe are expanding their offerings to include payments, lending, and 

insurance within a single ecosystem to capture a greater share of the customer's wallet.

iv) Neobanking Growth: Digital-only banks (neobanks), operating without physical branches, 

are gaining prominence by offering user-friendly, app-based experiences and are projected to be 

the fastest-growing segment in terms of CAGR.
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v)  InsurTech and WealthTech Innovation:  Technology  is  transforming  the  insurance  and 

wealth management sectors through simplified policy purchasing, AI-powered risk assessment, 

robo-advisory, and micro-investment platforms, catering to a growing base of retail investors and 

the middle class.

vi) Focus on Regulation and Security (RegTech): As the market matures, there is an increased 

emphasis on robust cybersecurity measures and regulatory compliance. RegTech solutions are 

crucial  for  automating compliance processes  related to  KYC (Know Your  Customer),  AML 

(Anti-Money Laundering), and data privacy, which helps build consumer and investor trust.

vii) AI and Machine Learning Integration: AI and ML are fundamental to improving fraud 

detection,  personalizing financial  advice,  automating credit  scoring,  and enhancing customer 

service through chatbots and voice assistants. 

Drivers and Challenges

i) Drivers

Digital Public Infrastructure (DPI) (Aadhaar, UPI, Account Aggregator framework), 

high smartphone and internet penetration, a large young population, supportive government 

initiatives (Digital  India,  Startup  India),  and  increased  funding  have  all  fueled  the  sector's 

expansion.

ii) Challenges

Key challenges include escalating cyber-fraud incidents, a "funding winter" that has led 

to  more cautious  capital  deployment,  complex and evolving regulatory landscapes,  and the 

need for increased financial and digital literacy, particularly in rural areas.
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Overall,  the  Indian  FinTech  market  is  poised  for  significant  future  growth,  with 

projections expecting it to reach over USD 95 billion by 2030, driven by an ongoing shift from 

hypergrowth to sustainable, resilient, and inclusive financial services. 

1.9 Types of FinTech

FinTech  (Financial  Technology)  encompasses  various  digital  solutions  transforming 

finance,  primarily  categorized  into Digital  Payments  &  Wallets, Digital  Banking  & 

Neobanking, Lending  &  P2P, Investment  &  Wealth  Management (Robo-

advisors), InsurTech, RegTech,  and Blockchain/Crypto, all  using  tech  like  AI  to  offer  faster, 

cheaper, and more accessible services, from mobile banking to automated investing and fraud 

detection. 

Here are the major types of FinTech:

i)  Digital  Payments  & Wallets: Apps  like  PayPal,  Apple  Pay,  Google  Pay,  enabling  fast, 

contactless transactions and money transfers.

ii) Digital Banking/Neobanking: Fully online banks (e.g.,  Chime, Revolut) offering services 

without physical branches, leveraging AI for efficiency.

iii)  Lending: Platforms (SoFi,  LendingClub) using alternative data for  faster  loan approvals, 

including Peer-to-Peer (P2P) lending.

iv)  Investment & Wealth Management: Tools like Robinhood (trading) and Robo-advisors 

(automated portfolio management) making investing accessible.

v) InsurTech (Insurance Technology): Digital platforms simplifying insurance purchasing and 

management.

vi) RegTech (Regulatory Technology): Software helping financial firms manage compliance 

and regulations cost-effectively.
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vii) Blockchain & Cryptocurrency: Decentralized systems for secure transactions, including 

crypto exchanges (Coinbase).

viii)  Personal  Finance  Management  (PFM): Apps  for  budgeting,  expense  tracking,  and 

financial planning (e.g., Mint, YNAB).

ix) Crowdfunding: Platforms connecting project creators with numerous small investors online.

x) Embedded Finance: Integrating financial services (like payments or loans) directly into non-

financial apps (e.g., retail apps). 

These types use technologies like AI, machine learning, and APIs to innovate across the 

financial ecosystem, improving convenience and financial inclusion. 

1.10Benefits of FinTech

Fintech (financial  technology) offers significant benefits by using innovation to make 

financial  services  more accessible,  efficient,  and  convenient for  consumers  and  businesses 

alike.  These  innovations  streamline  processes,  reduce  costs,  and  enhance  user  experience 

compared to traditional financial systems. 

Key Benefits of Fintech

i) Increased Accessibility and Financial Inclusion: Fintech breaks down traditional barriers, 

such as the need for physical branches or high account minimums, providing financial services to 

previously underserved or unbanked populations. Services like mobile money platforms (e.g., M-

Pesa) allow individuals in remote areas to access essential services like payments and loans via 

their smartphones.

ii) Enhanced Convenience and Speed: Users can manage their finances 24/7 from anywhere 

using mobile apps and online platforms, eliminating the need to visit a physical bank during 
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limited hours. Processes that once took days, like loan approvals or money transfers, can now be 

completed in minutes or even seconds through automation and real-time data processing.

iii)  Improved  Efficiency  and  Lower  Costs: Automation  of  routine  tasks  (e.g.,  data  entry, 

claims processing) reduces operational overhead for financial institutions, which often translates 

into lower fees and more competitive rates for consumers.

iv) Greater Choice and Personalized Services: Fintech fosters competition, leading to a wider 

range of specialized products and services tailored to specific customer needs. Examples include 

robo-advisors for automated investing and apps for budgeting or peer-to-peer lending.

v)  Advanced  Security: Fintech  companies  leverage  cutting-edge  technologies  like  artificial 

intelligence (AI), machine learning, blockchain, and biometric authentication to improve fraud 

detection and secure transactions. Real-time monitoring and advanced encryption help protect 

sensitive data and financial assets.

vi) Data-Driven Insights: By using big data analytics and AI, fintech solutions can analyze 

customer behavior and market trends to provide personalized financial insights and better risk 

assessment, enabling more informed decision-making. 

Fintech is a transformative force that provides new ways to save, invest, borrow, and 

manage money, ultimately improving financial health and driving economic growth. 

1.11Drawbacks of FinTech

The  drawbacks  of  financial  technology  (fintech)  primarily  revolve  around 

increased security risks, an evolving and often uncertain regulatory landscape, the exclusion of 

those  without  technological  access  (the digital  divide),  and  a  potential  lack  of human 

interaction for complex issues. 
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Key drawbacks include:

i)  Cybersecurity  Threats  &  Fraud Fintech  platforms  manage  vast  amounts  of  sensitive 

financial data, making them prime targets for cybercriminals. This heightens the risk of data 

breaches,  identity  theft,  phishing  attacks,  and  unauthorized  transactions.  Companies  must 

constantly invest in robust security measures to stay ahead of emerging threats.

ii)  Regulatory  Uncertainty  and  Compliance The  rapid  pace  of  fintech  innovation  often 

outpaces existing legal and regulatory frameworks. The resulting "patchwork" of international 

and state-specific laws creates complexity for businesses, and non-compliance can lead to hefty 

fines, penalties, and reputational damage.

iii) Technological Dependence Fintech services rely heavily on stable internet connectivity and 

robust technological infrastructure. System failures, software glitches, or a lack of internet access 

can  lead  to  service  downtime,  disrupt  transactions,  and  cause  significant  inconvenience  or 

financial losses for users.

iv) The Digital Divide and Unequal Access While fintech aims to promote financial inclusion, 

its reliance on smartphones and digital literacy can exclude significant portions of the population, 

such  as  older  generations,  low-income  individuals,  or  those  in  rural  areas  with  limited 

connectivity.

v) Lack of Human Interaction The shift towards automated and digital-only platforms reduces 

face-to-face customer service. This can be a major disadvantage for customers who prefer or 

require human assistance to resolve complex issues or  receive personalized financial  advice, 

potentially eroding trust and loyalty.
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vi) Operational and Business Risks New fintech companies, especially startups, are vulnerable 

to market volatility and funding issues. Additionally, over-reliance on third-party vendors for 

core services can introduce operational risks if a vendor experiences a breach or failure.

vii)  Algorithmic  Bias The  use  of  AI  and  machine  learning  in  credit  scoring  and  lending 

decisions  can  inadvertently  perpetuate  existing  human  biases  present  in  historical  data  sets, 

leading to potential ethical issues and discriminatory practices. 

1.12Key Growth Drivers - Challenges

India's fintech growth is driven by digital payment systems (UPI), rising digital adoption, 

supportive government initiatives, and innovation in areas like digital lending, wealthtech, and 

insurtech; however, challenges include evolving regulations, cybersecurity risks, low financial 

literacy,  building  customer  trust,  intense  competition,  and  securing  sustainable  funding, 

alongside infrastructure gaps in rural areas. 

Key Growth Drivers

i) Unified Payments Interface (UPI): A core catalyst for low-cost, instant digital payments, 

fostering financial inclusion and e-commerce.

ii) Digital India & Govt Support: Initiatives promoting digital infrastructure and policies (like 

India Stack) create a fertile ground for fintech.

iii) Rising Digital Penetration: Increasing smartphone usage, cheap data, and internet access, 

especially in urban areas, fuel adoption.

iv)  Technological  Innovation: AI,  ML,  and  blockchain  are  transforming  lending,  wealth 

management (WealthTech), and insurance (InsurTech).

v) E-commerce Boom: Fuels demand for seamless digital payment solutions.
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vi) Financial Inclusion: Fintechs bridge gaps for the unbanked and underbanked, expanding the 

market.

vii) Partnerships: Collaborations with traditional banks broaden reach and services. 

Key Challenges

i) Regulatory Complexity: Evolving compliance norms, data protection (DPDP Act), and multi-

regulator oversight (RBI, SEBI) increase costs and complexity.

ii)  Cybersecurity & Data  Privacy: Handling  vast  sensitive  data  makes  fintechs  targets  for 

cyberattacks, demanding robust security.

iii) Low Digital Literacy: Many Indians lack the basic digital skills to fully adopt advanced 

fintech solutions.

iv) Customer Trust: Building confidence, especially among older demographics, amid concerns 

about data privacy and fair practices.

v)  Profitability & Funding: High customer acquisition costs,  thin margins,  and reduced VC 

funding challenge sustainable revenue models.

vi)  Infrastructure Gaps: Inconsistent  internet  access and digital  infrastructure in rural/semi-

urban areas.

vii) Monopoly Concerns: Dominance by a few large players (e.g., in UPI) can stifle competition 

and innovation.

viii)  Interoperability: Ensuring  seamless  functioning  between  diverse  digital  wallets  and 

platforms. 
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Check Your Progress

Choose the Correct Answer:

1. FinTech primarily combines which two areas?

a) Finance and Healthcare

b) Finance and Technology

c) Marketing and Technology

d) Technology and Education

Answer: b

2. Which of the following is considered a digital payment method in FinTech?

a) Cheque

b) Cash

c) UPI

d) Demand draft

Answer: c

3. Robo-advisors in FinTech are used for:

a) Online shopping

b) Automated financial advice and investment management

c) Digital payments

d) Loan recovery

Answer: b

4. Which technology is the backbone of cryptocurrencies like Bitcoin?

a) Cloud computing

b) Blockchain
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c) Artificial Intelligence

d) 5G Networks

Answer: b

5. FinTech has been instrumental in promoting:

a) Financial exclusion

b) Financial inclusion

c) Reduced banking services

d) Traditional cash usage only

Answer: b

6. Which Indian FinTech company is primarily known for digital lending and payments?

a) Zerodha

b) Paytm

c) HDFC Bank

d) ICICI Lombard

Answer: b

7. A major challenge faced by FinTech companies is:

a) Reduced online activity

b) Cybersecurity and fraud

c) Declining smartphone penetration

d) Low investment opportunities

Answer: b

8. The term ‘InsurTech’ refers to:

a) Technology in banking
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b) Technology in insurance

c) Technology in stock trading

d) Technology in retail

Answer: b

9. Which government initiative in India has supported FinTech growth?

a) UPI (Unified Payments Interface)

b) Aadhaar

c) Both a and b

d) Only RBI banknotes

Answer: c

10. One of the key benefits of FinTech is:

a) Slower financial services

b) Convenience and speed of transactions

c) Increased paperwork

d) Reduced access to financial services

Answer: b

Small Questions – LOCF Mapping Table

S.No Small Question CO
Bloom’s 

Level
PO

1 What is FinTech? CO1 Remember PO1

2 Define FinTech ecosystem. CO2 Remember PO2

3 What are the recent developments in FinTech in India? CO3 Understand PO3

4 What are the benefits of FinTech in financial services? CO4 Understand PO4

5 What are the key growth drivers of the FinTech industry? CO5 Remember PO5

24



Big Questions – LOCF Mapping Table

S.No Big Question CO
Bloom’s 

Level
PO

1 Explain  the meaning,  definitions,  and  evolution  of  the 
FinTech industry.

CO1 Understand PO1

2 Discuss the FinTech ecosystem and recent developments in 
the FinTech sector.

CO2 Analyze PO2

3 Explain the growth and market trends of FinTech in India. CO3 Understand PO3

4 Discuss  the types  of  FinTech  and  the  transformation  of 
financial services through technology.

CO4 Analyze PO4

5 Explain  the benefits,  drawbacks,  growth  drivers,  and 
challenges of FinTech.

CO5 Evaluate PO5

                                         ___________________________
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UNIT – II

Structure:

2.1 Introduction to Financial Technology and Digital Payments

2.2 Artificial Intelligence (AI) in FinTech

2.3 Machine Learning in FinTech

2.4 Machine Learning in Accounting and Finance

2.5 Robotic Process Automation (RPA)

2.6 Financial Data Analytics

2.7 Data Science and Big Data in FinTech

2.1 Introduction to Financial Technology and Digital Payments

Financial Technology (FinTech) uses software and tech to modernize financial services, 

making them more accessible,  efficient,  and convenient,  with Digital  Payments being a core 

component that enables electronic money movement via mobile wallets, online platforms, and 

cards, replacing cash for faster, secure, and often cheaper transactions, driving financial inclusion 

and transforming banking, lending, investing, and personal finance management. 

Digital Payment Technologies: The Future of Money and Transactions

Digital payments have emerged as a transformative force in the global financial landscape, 

rapidly reshaping how individuals and businesses conduct transactions. The digital payments market is 

currently estimated at $17.72 trillion. It is expected to show an annual growth rate of 15.71%, resulting in 

a total transaction value of $36.75 trillion by 2029.

These stats show that digital payment technologies are no longer just a convenience – they 

represent a fundamental shift in the modern economic ecosystem. Driven by innovations like mobile 
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wallets,  contactless transactions,  and open banking platforms,  digital  payments offer  unprecedented 

speed, security, and personalization, quickly rendering traditional cash transactions obsolete. 

Understanding Digital Payment Technologies:

Digital  payment  technologies  represent  a  broad  payment  ecosystem that  enables  seamless 

financial transactions without reliance on physical cash. These solutions allow individuals and businesses 

to  transfer  funds,  make  purchases,  and  manage  money  through  electronic  devices  and  various 

technological platforms, including mobile apps, online banking systems, mobile point of sale (mPOS), 

and other innovative digital payment technologies.

These  technologies  function through advanced communication networks  that  act  as  digital 

highways for financial information. Advanced encryption protocols and sophisticated data transmission 

systems create secure channels that authenticate and protect each transaction. This ensures that sensitive 

financial data moves safely between multiple parties – typically the payer, payee, banking institutions, 

and payment processor. 

The  core  value  of  digital  payment  services  lies  in  their  ability  to  provide  unprecedented 

transactional speed, enhanced security, and global accessibility. These electronic payment solutions are 

particularly transformative for developing economies, offering financial inclusion by enabling people to 

participate in the broader financial system through mobile devices.
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To achieve these remarkable capabilities, modern digital payment systems employ several cutting-edge 

technologies.

i) NFC

Near-field communication (NFC) facilitates contactless payments by allowing two devices to 

communicate when placed within close proximity, typically a few centimeters. This technology powers 

smartphone payment systems like Apple Pay and Google Wallet, enabling users to make quick, secure 

transactions by simply tapping their device near a payment terminal.

ii) MST

Magnetic Secure Transmission (MST) mimics the magnetic signal generated by traditional card 

swipes, allowing users to make payments at both traditional and chip-based card terminals. This allows 

digital wallets to work with conventional magnetic stripe card readers, expanding the compatibility of 

contactless payment technologies.
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iii) Blockchain

Blockchain  provides  a  decentralized,  distributed  ledger  system for  recording  and  tracking 

transactions. This technology creates an immutable, chronological chain of information blocks that are 

cryptographically linked and spread across several locations. Unlike centralized databases, blockchain 

operates  on  a  peer-to-peer  network  where  each  transaction  is  verified  and  recorded  by  multiple 

participants, making it extremely difficult to alter or manipulate data. These mechanisms eliminate the 

need for intermediaries, which can reduce costs to just 0.5-1% per transaction, compared to the traditional 

7-10%.

iv) Artificial Intelligence

Artificial Intelligence (AI) plays a crucial role in fraud detection and prevention. By leveraging 

advanced machine learning algorithms, AI can analyze massive volumes of data in real time, identifying 

suspicious patterns and potentially fraudulent activities with unprecedented accuracy.

Beyond security, AI acts as a productivity multiplier in digital payment technologies, enhancing system 

integrations,  financial  analytics,  and  overall  operational  efficiency.  It  can  also  analyze  customers’ 

financial behaviors and spending patterns to create personalized user experiences.

v) APIs

Application Programming Interfaces (APIs) form the communication framework that allows 

seamless  interaction  between  payment  gateways,  issuer  and  acquirer  banks,  merchants,  and  other 

financial  service providers.  They facilitate real-time data exchange, ensuring smooth,  instantaneous 

transaction processing across diverse platforms.

Top – Trending Innovations in Digital Payment Technologies

Consumer expectations for speed, security, and convenience are accelerating the development of 

payment apps or other cutting-edge solutions that promise to make transactions more seamless and 
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accessible.  The convergence of  digital  payment  technologies  creates  an ecosystem that  transcends 

geographical, institutional, and technological boundaries. 

Innovations  focus  on  enhancing  user  experiences  by  integrating  payment  solutions  across 

multiple platforms, from mobile devices to wearables, while maintaining top-tier security to protect 

against  evolving  cyber  threats.  As  technology  continues  to  advance,  we  can  expect  even  more 

sophisticated digital payment options that make managing money easier and more intuitive than ever 

before.

i) Real-time payments 

Real-time payments (RTP) represent a revolutionary shift in how money moves between bank 

accounts, enabling instant transfers 24/7. Whether these are bill payments, bank transfers to friends, or 

commercial financial transactions, RTP allows all to be completed within seconds.
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Instead of waiting for payments to clear through traditional banking systems, customers and 

businesses now have immediate access to their funds. This speed is particularly beneficial for small and 

medium-sized enterprises as they need fast and efficient payment solutions to keep up with their round-

the-clock needs. Reduced delays between invoicing and receiving payments help companies dramatically 

improve financial planning, mitigate liquidity risks, and simplify administrative processes.

On top of that, implementing this payment technology creates a significant competitive advantage for 

businesses. Modern consumers consider immediate financial transactions to be of high value, making 

RTP a crucial  factor in customer satisfaction and loyalty. Companies that offer real-time payment 

services often see higher customer retention rates and improved overall brand perception, as customers 

appreciate the convenience and efficiency of seamless payment experiences.

The market  has responded enthusiastically  to this  innovation.  In  2023,  real-time payments 

accounted  for  266.2  billion transactions  globally,  representing 19.1% of  all  electronic  transactions 

worldwide. This significant market penetration is just the beginning, as experts forecast the real-time 

transaction volume to surge to $575.1 billion by 2028, highlighting its growing dominance in the digital 

payment landscape. 

ii) Digital wallets

With the development of smartphones and the rising demand for seamless digital experiences, e-

wallets have emerged as a game-changing innovation in payment technologies. These mobile payment 

solutions offer unprecedented convenience, allowing users to store multiple payment methods, credit or 

debit card information, loyalty cards, coupons, gift cards, and even identification in a single app.

According to a Forbes Advisor Survey, convenience is the primary driver of digital wallet adoption 

(41%), followed by the availability of rewards and loyalty programs (22%). The availability of this 
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technology is so important to customers that 55% said they would most likely stop shopping with a 

merchant because it didn’t accept this digital payment option.

Another benefit  of  digital  wallets  is  security,  with advanced features like tokenization and 

biometric  authentication  reducing  fraud  risks.  Major  players  like  Apple  Pay,  Google  Wallet,  and 

Samsung Pay are constantly upgrading their platforms to limit the exposure of financial and personal 

information and make contactless payments more secure. 

Mobile  wallets  are  also  driving  remarkable  economic  inclusivity  and  business  efficiency. 

Projected to reach 4.8 billion users by 2025, representing nearly 60% of the global population, these 

platforms are breaking down traditional financial barriers. 

E-wallets  offer  unprecedented advantages  for  businesses:  streamlined transaction processes, 

reduced  operational  times,  and  expanded  market  access.  Digital  wallets  provide  critical  payment 

infrastructure, particularly in underserved areas, enabling individuals and small businesses to participate 

in the digital economy. This technological growth is paving the way for the adoption of digital identity 
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wallets, which serve as a foundation for implementing more advanced security measures to protect user 

data.

iii) Biometric authentication

Biometric authentication refers to the process of verifying user identity during digital transactions 

through unique biological characteristics like fingerprints, facial features, voice, iris, and vein patterns. 

This method can also use behavioral biometrics, which analyzes how users interact with their devices, 

including their keystroke dynamics, gait patterns, scroll/swipe styles, cognitive responses, and digital 

signatures. 

A particularly exciting development in this field is the introduction of liveness detection. Unlike 

static  biometric  scans,  this  feature  requires  users  to  perform  specific  real-time  actions  during 

authentication, such as making particular facial expressions or specific gestures, responding to voice 

commands, or following on-screen movement prompts.

This multi-layered approach creates a robust security system that not only verifies a user’s 

identity but also confirms their physical presence during the transaction. It significantly reduces the risk of 

identity theft and unauthorized access, creating a security shield that’s quite difficult to breach. In 

addition, by replacing traditional passwords and PINs with biological and behavioral markers,  this 

technology makes transferring money more convenient for users.

The widespread integration of biometric authentication into everyday payment systems has been 

accelerated by major technology players like Apple Pay and Google Pay. Their success in implementing 

fingerprint  and facial  recognition has helped normalize biometric verification in daily transactions, 

making it as natural as using a credit card.

33

https://neontri.com/blog/digital-identity-verification/


iv) Cryptocurrency

Cryptocurrency  is  a  revolutionary  form of  digital  payment  that  operates  independently  of 

traditional banking systems. Unlike conventional currency, crypto exists as a digital asset generated 

through a computer using an algorithm-driven process called “mining” without central bank oversight.

Cryptocurrencies, once a niche market, are now expanding their adoption geography in the digital 

payment landscape. The Internet receives the highest amount of cryptocurrency transactions (33.6%), 

followed  by VPN/hosting  services  (19.5%),  and  computer  games  closing  the  top  three  (17.1%). 

According to the report by Cryptoreffils, the most popular purchases are mobile top-ups and data (51.2 

%), game items, credits and vouchers (48.1%), mobile apps (26.3 %), utilities (21.3%), software and 

cloud services (15.7%).

As a digital payment technology, cryptocurrencies offer numerous advantages:

 financial autonomy

 enhanced security through non-fungible blockchain transactions

 lower transaction fees

 efficient cross-border payments.

However, crypto’s defining characteristic – independence from central authority – presents a 

double-edged sword.  While  this  autonomy promotes  the  democratization of  financial  services and 

reduces institutional barriers, it also raises concerns about the lack of regulatory oversight and monetary 

control.
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The crypto payment market demonstrates remarkable growth, with its current transactional value 

standing at $1.62 billion. Industry analysts project this market to expand at a CAGR of nearly 17% 

between 2023 and 2030, potentially reaching $4.81 billion by the end of the decade. As cryptocurrencies 

mature, they are positioned to transform various payment sectors, particularly e-commerce, cross-border 

transactions, remittance services, and daily commercial activities. 
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v) Buy now, pay later

Buy now, pay later (BNPL) has gained popularity as an alternative credit option, which allows 

shoppers to split their purchase price into several small, interest-free installments. This way, consumers 

can enjoy all the benefits of online shopping without having to commit to the full payment amount up 

front. 

This type of short-term financing is particularly appealing to younger generations, who are more 

willing than others to try alternative payment options. The adoption rate of BNLP services among Gen-Z 

is 47.3%, while among Millennials it is 40.6%. There are several reasons for such a high user penetration 

rate:

 Financial  flexibility. BNPL  solutions  provide  more  adaptable  payment  options,  which  is 

especially beneficial for consumers with limited cash flow.

 Accessible  financing. Unlike  traditional  credit  or  debit  cards,  these  services  have  fewer 

requirements, making them more accessible to younger generations.

 Budget management. 42% of BNPL users reported using these services to purchase items that 

would otherwise be outside their credit limit.

It’s not just the consumers who benefit from this technology. Businesses can use BNPL services 

to boost sales and conversion rates, tap into new customer segments, and achieve growth in average order 

value. Moreover, BNPL offers retail brands financial protection by transferring customer repayment risk 

to financial  institutions,  who absorb fraud costs while merchants receive total  transaction amounts 

upfront. By providing flexible payment options, businesses can streamline customer experiences through 

soft credit checks and simple repayment terms, reducing purchasing barriers and encouraging larger 

transactions. 
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vi) Embedded payments

Embedded payments are tech solutions that help non-financial businesses integrate electronic 

payment systems directly into their products and services. This way, companies don’t have to redirect 

their customers to third-party providers, enabling them to complete transactions without leaving their app 

or website. 

The  trend  is  rapidly  expanding  across  industries,  from  e-commerce  and  transportation  to 

healthcare and social media. By 2030, experts predict that nearly 74% of digital consumer payments will 

be processed through non-financial institutions. For businesses, embedded payments offer new revenue 

streams and improved customer engagement, while consumers enjoy a more convenient, friction-free 

payment experience. This approach not only simplifies transactions but also represents a significant shift 

in how financial services are delivered, blurring traditional boundaries between banking and other digital 

ecosystems. 

vii) Cross-border payments

Cross-border  payments represent  a  pivotal  innovation  in  digital  payment  technology, 

transforming how businesses and individuals connect across global markets. Driven by globalization and 

technological  advancement,  these  payment  methods  have  evolved  from complex,  time-consuming 

processes to seamless, efficient solutions that connect global markets.

Modern payment gateways leverage innovative solutions like blockchain, real-time payments, 

and advanced wire transfer networks to overcome traditional international transaction barriers – high fees, 

lengthy processing times, and complex regulations. Moreover, financial institutions are adapting to this 

digital shift, with many central banks actively exploring digital currencies specifically designed for cross-

border  transactions,  signaling  a  future  where  international  payments  become  as  seamless  and 

instantaneous as domestic transfers.
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The market potential is quite promising, with 51% of fintech companies identifying cross-border 

payments as the most promising growth segment in the next five years. Customer demand is equally 

strong: 63% of consumers use international real-time payment services to send money to family and 

friends, while 51% use this digital payment method to pay for goods and services.

The transformation is particularly significant for e-commerce. The rise of this technology offers 

retail businesses unprecedented access to global markets, enabling them to expand beyond domestic 

boundaries with minimal friction. The study by Juniper Research indicates that the value of global cross-

border e-commerce transactions will reach $3.3 trillion by 2028, having risen 75% compared to the 

current amount.

2.2 Artificial Intelligence (AI) in FinTech

Artificial Intelligence (AI) in FinTech uses technologies like machine learning and NLP 

to automate,  personalize,  and enhance financial  services,  revolutionizing areas such as  fraud 
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detection, credit scoring, algorithmic trading, and customer support, leading to greater efficiency, 

better  risk  management,  and  tailored  user  experiences  through  data  analysis  and  intelligent 

automation. It transforms traditional finance by enabling real-time insights, predictive analytics, 

and human-like interactions at scale, moving towards "cognitive banking". 

Key Applications of AI in FinTech:

 Fraud  Detection  &  Security: Analyzes  transaction  patterns  in  real-time  to  spot 

anomalies and block fraudulent activities, using biometrics and behavioral analysis.

 Credit  Scoring  &  Lending: Builds  more  accurate  risk  profiles  by  analyzing  vast 

datasets, including alternative data, for better lending decisions.

 Algorithmic Trading: Executes trades at optimal times by processing market data and 

trends, improving efficiency and profitability.

 Personalized  Banking  &  Advice: Offers  customized  financial  product 

recommendations, expense tracking, and investment strategies via robo-advisors.

 Customer  Service: Powers  chatbots  and  virtual  assistants  for  instant,  24/7  support, 

handling queries and automating workflows.

 Regulatory  Compliance  (RegTech): Automates  Know  Your  Customer  (KYC) 

processes, document verification, and anti-money laundering (AML) checks.

 Data Analytics  & Reporting: Generates  insights,  forecasts  market  trends,  and drafts 

financial reports rapidly using historical and real-time data. 

Benefits:

 Increased Efficiency: Automates repetitive tasks, freeing up human resources.

 Enhanced  Accuracy  & Speed: Provides  faster,  more  precise  analysis  and  decision-

making.
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 Improved Security: Strengthens defenses against cyber threats and fraud.

 Better Customer Experience: Delivers personalized, scalable services. 

2.3 Machine Learning in FinTech

Machine Learning (ML) in FinTech uses AI algorithms to analyze vast financial data for 

automated,  data-driven  decisions,  revolutionizing  areas  like  fraud  detection,  personalized 

services, credit scoring, algorithmic trading, and risk management, making financial processes 

more  efficient,  secure,  and  customer-centric  by  learning  patterns  and  predicting  outcomes 

without explicit programming. 

Key Applications:

i)  Fraud Detection: ML models  analyze transaction patterns in  real-time to spot  anomalies, 

preventing fraudulent activities.

ii) Credit Scoring: Algorithms assess creditworthiness using traditional and non-traditional data, 

improving loan approvals and risk assessment.

iii) Algorithmic Trading: ML analyzes market trends and executes trades at optimal times for 

maximum returns.

iv)  Personalized Services: Tailors  financial  advice,  product  recommendations,  and customer 

support (via chatbots) to individual user behavior.

v)  Risk  Management: Predicts  market  risks,  identifies  potential  financial  anomalies,  and 

strengthens early warning systems.

vi)  Process  Automation: Automates  tasks  like  document  management  (data  extraction, 

classification) and account reconciliation, increasing efficiency. 
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How it Works?

i) Data Analysis: Processes massive datasets (transactions, market data, customer interactions) 

to find hidden patterns.

ii) Predictive Modeling: Learns from historical data to forecast trends, consumer behavior, and 

financial outcomes.

iii) Continuous Improvement: Models become more accurate over time as they are exposed to 

more data. 

Benefits

 Enhanced Efficiency: Automates complex tasks, speeding up operations.

 Improved Security: Proactively detects and mitigates fraud.

 Better Decisions: Enables more informed and accurate financial decisions.

 Customer-Centric Experience: Delivers personalized and responsive services. 

2.4 Machine Learning in Accounting and Finance

Machine learning (ML) in accounting and finance uses AI algorithms to learn from vast 

financial  data,  automating  tasks,  detecting  patterns/anomalies,  improving  accuracy,  and 

supporting  complex  decisions  in  areas  like  fraud  detection,  risk  assessment,  algorithmic 

trading, credit scoring, and financial reporting, transforming processes from repetitive data entry 

to  predictive  analytics,  ultimately  boosting  efficiency  and  insight  without  replacing  human 

judgment. 

Key Applications in Finance & Accounting:

i) Fraud Detection: Identifies unusual transaction patterns indicative of fraud that humans might 

miss.
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ii)  Risk  Management: Assesses  credit  risk,  classifies  bankruptcy  probability,  and  predicts 

financial weaknesses.

iii)  Algorithmic  Trading: Executes  trades  at  high  speeds  based  on  complex  market  data 

analysis.

iv) Credit Scoring: Builds sophisticated models for better lending decisions.

v)  Financial  Reporting: Automates  report  generation,  ensures  consistency,  and  helps  with 

compliance checks.

vi) Audit: Detects anomalies in large datasets, enhancing audit quality and evidence.

vii) Customer Analytics: Understands customer behavior for better service and product pricing.

viii) Process Automation: Streamlines data entry, bank reconciliation, and invoice processing. 

How is machine learning used in accounting?

Machine  learning  for  accounting  can  improve  efficiency  and  accuracy,  saving  you 

precious time and headaches. 

Examples of machine learning in accounting include:

i) Task automation

ii) Data entry 

iii) Reconciliation

iv) Fraud detection and prevention

v) Data-driven insights

vi) Financial reporting

vii) Forecasting and planning 
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i) Task automation 

You have to do a million tasks to run your business.  Invoice customers,  update your 

books, pay vendors, run payroll, etc. The list goes on and on.

What if you could automate these tasks? With machine learning in accounting, you 

can.  Software  that  utilizes  machine  learning  can  automate  invoice  processing,  expense 

categorization, and more. 

ii) Data entry 

Data  entry  is  one  of  the  foundations  of  accounting.  You  must  record  all  financial 

information (e.g., transactions, invoices, etc.) in your books. Complete data entry ensures your 

records are accurate and organized for everything from filing your business taxes to making 

decisions.

Traditional  data  entry  is  monotonous,  time-consuming,  and  susceptible  to 

errors. Machine learning automates this tedious task. 

Machine learning pulls information from various sources (e.g., your bank account) and 

feeds it directly into an accounting system. 

iii) Reconciliation

Bank  statement  reconciliation is  the  process  of  comparing  your  bank  statements  and 

accounting books to look for discrepancies. 

Machine  learning  can  automate  the  reconciliation  process  to  quickly  identify 

discrepancies and reconcile differences. 

iv) Fraud detection and prevention

Fraud is a big problem for small businesses. One report found that small businesses (with 

fewer than 100 employees) that suffered 2,690 instances of fraud had a median loss of $200,000.
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Systems powered by machine learning can help detect and prevent fraud. Machine learning’s 

ability to analyze large amounts of transaction data allows it to identify patterns. It can then 

detect  anomalies  that  indicate  fraudulent  activity,  giving  businesses  time  to  take 

action before losing thousands of dollars. 

Machine learning can also flag potentially high-risk transactions based on historical data 

and trends. 

v) Data-driven insights 

Data entry is an important part of accounting. But the work doesn’t end after you enter 

the data. You also have to analyze it to understand your company’s financial health for informed 

decision-making. 

Machine learning in accounting can automatically analyze data to give insights into:

 Financial performance

 Customer behavior

 Market trends

vi) Financial reporting 

Your financial reports are the key to your company. Reports include your profit and loss 

(P&L) statement, balance sheet, and cash flow statement. These reports must be accurate and 

error-free.

Machine  learning’s  ability  to  validate  data  can  ensure  your  reports  are  accurate  and 

insightful. Not to mention, the technology streamlines the process of generating reports, saving 

you time to get back to your business. 
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vii) Forecasting and planning 

Predicting your company’s future can be challenging. You can’t see into the future, after 

all. However, you can use historical data to predict future expenses, income, and demand. 

Machine  learning  can  analyze  historical  financial  data  to  forecast  future  trends  and 

performance. You can use ML forecasts to help with:

 Budgeting

 Cash flow projections 

 Decision-making

 Demand forecasting

Benefits:

 Efficiency  &  Cost  Savings: Automates  tedious  tasks,  freeing  up  human  capital  for 

strategic work.

 Accuracy & Insight: Improves model accuracy and uncovers hidden patterns in massive 

datasets.

 Real-Time Agility: Enables faster, data-driven responses to market changes.

 Enhanced Decision-Making: Provides deeper insights for better strategic choices. 

Role of Accountants:

 ML is a powerful tool, not a replacement for accountants.

 It augments human capabilities, boosting productivity and efficiency.

 Human judgment, skepticism, and emotional intelligence remain crucial for subjective 

aspects of financial reporting and auditing. 
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2.5 Robotic Process Automation (RPA)

Imagine having a digital assistant that works tirelessly 24/7, never takes a break, and 

never makes a mistake.  Sounds like a  dream, right? This is  the magic of  Robotic Process 

Automation (RPA). Instead of humans handling repetitive, time-consuming tasks, RPA lets 

software robots step in to take over, freeing up valuable time and energy for employees to  

focus on more meaningful, strategic work.

RPA is bringing a whole new experience in processing invoices to managing customer 

service requests. By the power of automation, it enables more speed with greater accuracy that  

is significantly more economical and employee-satisfying all at the same time. Let us delve  

into what RPA does and how it is transforming business continuously.

Robotic Process Automation

Robotic Process Automation (RPA) defines automation through software robots (or 

bots)  to  reduce  manual  labor  in  repetitive  and  rule-based  tasks.  RPA  is  based  largely  

on Machine Learning and the use of Artificial Intelligence (AI)   to build software robots or 

bots for running business-oriented activities. These bots simulate human actions in a myriad of  
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ways such as entering data into systems, processing transactions, responding to e-mails,  

and creating reports. RPA operates by interacting with existing systems, applications,  and 

data sources just like a human user would, but much faster and more accurately.

RPA is based on business process automation   where the handling of tasks in business 

organizations like repeatedly updating user data, query evaluation, and maintaining databases  

is  done  with  the  help  of  robotics  automation. Also,  personalized  software  robots  can  be 

embedded easily into existing infrastructure, depending on organizational needs, giving results  

much quicker and more accurately than by a human. The ultimate logic of RPA is to automate 

dull, or routine tasks that can, however, be completed with minimal human interaction.  It 

allows organizations to achieve greater efficiency and have fewer errors and, of course, free  

workers to resolve issues that are rather complex and creative.

How does RPA work?

RPA operates  by  harnessing  a  software  robot  or  bot  to  mimic  human  behavior. 

Programming and designation of the activity to be performed are done within the  workflow by 

the bots interacting with different applications or systems .  Here is  a  simplified process 

of how RPA works:

i) Recording the Process: RPA tool records the actions of a human user performing a task.  

These actions could include opening applications, entering data, making decisions based on  

predefined rules, or generating reports.

ii) Mapping the Workflow: After recording the process, the RPA software maps out the entire 

workflow to  identify  the  sequence  of  actions  required to  complete  the  task.  This  mapping  

serves as the foundation for the automation process.
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iii) Building the Bot: The software robot (bot) is then created based on the mapped workflow. 

Bots  can  be  customized  according  to  the  organization’s  needs,  enabling  them  to  execute 

specific actions.

iv) Execution and Monitoring: Once the bots are set up, they perform the automated tasks by 

interacting with the systems, applications, or databases involved. They are capable of running 

24/7 without breaks, and their actions are monitored to ensure accuracy and efficiency.

v)  Continuous  Improvement: RPA systems  can  be  refined  and  updated  to  improve  their 

performance over time. New workflows can be added, and existing workflows can be modified  

to address changing business needs.

Benefits of RPA

RPA offers numerous advantages that can significantly impact business.  The main 

benefits of RPA are:

i) Cost reduction: Automating repetitive tasks can lower labor costs and enable employees to 

focus on work that adds higher value. According to a report by Deloitte, organizations that start  

to use an RPA receive savings of almost 30% from their operational costs.

ii)  Improved  accuracy: While  human  beings  can  errors,  bots  do  not.  Bots  work  on pre-

defined rules and processes, thus ensuring the highest possible precision in work performed 

and reducing the chances of errors while ensuring regularity in performed tasks.

iii) Increased Efficiency: RPA can perform tasks faster than humans. and it can work around 

the clock without any breaks, leading to a significant increase in productivity.

iv)  Better Compliance: RPA ensures that  work is  done according to predetermined rules 

and guidelines, thus achieving a better compliance with laws and regulations. It also makes 

48



it easier to record and trace all activities for compliance purposes through an RPA audit trail 

feature.

v) Scalability: The scaling of the RPA systems is straightforward for increased consumption 

and does not require hiring additional human resources as a company grows. Adaptability with  

increased demand becomes possible with considerable ease.

vi) Enhanced Employee Satisfaction: Moving out mundane and repetitive tasks to RPA bots 

allows employees to dedicate time to more strategic and rewarding tasks. This further increases  

job satisfaction and creativity.

Challenges of RPA

While RPA offers many benefits, it also comes with some challenges that businesses 

need to be aware of. Some of the challenges of RPA are:

i) Implementation Costs: Initial cost on software, development, and integration can be very 

high and can prove a burden for small and medium business enterprises, even if RPA may 

reduce long-term costs.

ii)  Complexity  in  Handling  Unstructured  Data: RPA  is  ideal  for  structured  data,  but 

unstructured data such as emails, scanned documents, or images would pose difficulty for RPA 

technology.  In these  types  of  areas,  higher  order  cognitive  technology in AI and machine 

learning may need to come into play.

iii)  Change  Management: The  introduction  of  RPA requires  a  change  in  how employees 

work. There may be some resistance from employees who fear losing their jobs. A proper RPA 

implementation must include communication and training.

49



iv) Maintenance and Updates: RPA systems need constant monitoring and maintenance. 

Maintenance of  bots  due to  changes in applications and processes can be costly  and time-

consuming if not managed well.

v) Security Concerns: Since RPA bots obtain access to sensitive data and target systems, any 

breach of security may result in data theft or compromised systems.  Cybersecurity must be 

appropriately handled so that RPA systems can be protected.

Applications of RPA

Robotic Process Automation (RPA) can be used across various industries to automate 

repetitive tasks, improve efficiency, and reduce errors. Here are some common applications 

of RPA:

i) Finance and Accounting

 Invoice Processing: RPA can automatically extract information from invoices, verify 

it, and enter it into accounting systems.

 Tax  Calculation  and  Reporting: Bots  can  calculate  taxes,  fill  out  tax  forms,  and 

generate financial reports.

 Accounts Payable and Receivable: Automating the processes of managing payments 

to vendors and collecting payments from customers.

 Bank Reconciliation: RPA can automatically match transactions from bank statements 

with company records.

ii) Customer Service

 Handling  Customer  Queries: RPA bots  can  answer  common  customer  queries  by 

accessing data in CRM systems and responding via chatbots or email.
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 Order Processing: Bots can automatically process customer orders, update inventory,  

and send order confirmations.

 Customer Support Tickets: RPA can log, track, and escalate customer service tickets, 

ensuring a quick resolution.

iii) Healthcare

 Medical  Billing  and  Claims  Processing: RPA  can  automatically  process  patient 

billing, insurance claims, and payments.

 Appointment  Scheduling: Bots  can  help  schedule,  reschedule,  and  cancel 

appointments by interacting with scheduling systems.

 Patient Record Management: RPA can update and maintain patient records, ensuring 

accurate and timely information.

iv) Supply Chain Management

 Inventory  Management: Bots  can  track  stock  levels,  create  purchase  orders,  and 

update inventory records.

 Order  Fulfillment: RPA  can  automate  the  order  processing  system,  ensuring  that 

customer orders are fulfilled quickly and correctly.

 Supplier  Communication: Automating  routine  communications  with  suppliers  to 

confirm orders, deliveries, and payments.

v) IT Services

 System Monitoring: RPA can automatically monitor IT systems, flagging issues like 

system downtimes or performance issues.

 Data  Backup: Bots  can  schedule  and  perform  regular  data  backups,  ensuring  that 

systems are always backed up.
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 Software Updates: RPA can automatically install patches and updates across systems 

without human intervention.

vi) Insurance

 Claims Processing: RPA can quickly collect and process insurance claims, reducing 

the time it takes to approve or deny claims.

 Policy  Administration: Bots  can  manage  customer  policies  by  updating  records, 

sending renewal reminders, and processing policy changes.

 Underwriting: RPA  can  automate  data  gathering,  analysis,  and  approval  processes 

during the underwriting stage.

Robotic Process Automation (RPA) has emerged as a revolution for every business in 

each domain of life. Automation cost savings, improved efficiency, and the potential for 

automating repetitive tasks are some of the visions RPA can have for an organization . 

But, the organizations have to identify the prerequisites for proper implantation, maintenance,  

and security. It is expected that with the advancement of RPA technology, more and more 

automation  will  be  possible  through  conjunction  with  advanced  technologies  such  as  

machine learning and AI. It makes them even more advanced from operational efficiency and 

lets employees concentrate on more strategic time-consuming tasks.

2.6 Financial Data Analytics

Financial  analytics  uses  techniques  from  data  analysis,  data  science,  and  statistical 

methods to analyze financial  and non-financial  data to support  commercial  decision-making. 

Financial  analytics  involves  collecting,  analyzing,  and  interpreting  financial  data  and  non-

financial  data  to  gain  an  accurate  and  deep  understanding  of  your  company’s  financial 

performance, trends, and patterns.
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Financial data can include asset values, liability values, equity, expenses, income, and 

cash flow, among many others.

Together, this data provides an overall idea of how well your company is operating. It  

helps you understand the business's financial status, forecast future financial scenarios, manage 

risks effectively, and make informed decisions. 

Financial analytics combines data science techniques, business intelligence, and domain 

knowledge of finance principles.

For example, you can use a vast amount of financial data to perform financial modeling, 

budgeting, forecasting, and performance analysis. The ultimate goal of financial analytics is to 

improve the quality of financial decision-making by providing a comprehensive view of financial 

health and performance.

What does a Financial Analyst do?

A  financial  analyst  analyzes  financial  data  to  help  businesses  or  individuals  make 

decisions. They examine financial statements, market trends, and economic conditions to assess 

the  company’s  performance,  estimate  future  earnings  or  cash  flow,  provide  investment 

recommendations, and manage financial risks.

Financial  analysts  work  in  various  segments  and  across  almost  all  industries.  Most 

businesses  employ  some  sort  of  financial  analyst,  but  other  types  of  companies  such  as 

investment  banks,  mutual  funds,  hedge  funds,  insurance  companies,  and  other  financial 

institutions may employ a great deal more of them. 

A financial analyst’s primary role is to analyze financial data and trends to support the 

decision-making  processes.  The  specific  responsibilities  of  a  financial  analyst  can  vary 

depending on their role and where they work but generally include:
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i) Analyze financial statements: Reviewing the balance sheet, income statement, and cash flow 

statement to assess a company's financial health.

ii) Forecast and do predictive analysis: Developing financial models to predict future trends, 

revenue, expenses, and cash flows, based on historical data and market conditions.

iii) Build visualizations and dashboards: Creating visual representations of financial data, such 

as graphs and charts, to make complex data more accessible and actionable.

iv) Regression and statistical analysis:  Applying regression models (linear, logistic, etc.) to 

uncover relationships between variables, assess risk factors, or optimize financial strategies.

v)  Investment  analysis:  Evaluating  investment  opportunities  by  analyzing  market  trends, 

economic conditions, and financial performance of potential investments.

vi) Risk assessment: Identifying financial risks by data-driven models like regression analysis 

and machine learning to predict  and quantify risks,  and recommending strategies to mitigate 

them.

vii)  Market  research:  Researching  industry  trends,  market  conditions,  and  competitor 

performance using financial data such as revenue, profit margins, and economic indicators to 

make informed strategic planning and decisions.

Why is Financial Analytics Important?

In a data-driven business environment, the ability to analyze and interpret financial data 

is more crucial than ever. Financial analytics affects all parts of a business and is key in helping 

companies predict and plan for the future. By using advanced analytical techniques, businesses 

can  better  understand  their  financial  health,  anticipate  challenges,  and  uncover  growth 

opportunities. In the following sections, we will explore nine important reasons why financial 

analytics is indispensable for organizations.

54



i) Informed Decision-Making

Financial analysts and financial analytics make it possible to get accurate and actionable 

insights  from data so you can make better  decisions about  how to expand or improve your 

business. Here are two examples of ways financial analysts contribute to this:

 Scenario  Planning  :  Financial  analytics  perform  scenario  planning,  where  different 

strategies  are  tested  under  various  market  conditions.  This  can  help  you  understand 

potential outcomes and prepare for unexpected events.

 Data-Driven Strategies:  Financial  analytics  can lead to  more effective  strategies  for 

pricing,  budgeting,  investment,  and  resource  allocation.  This  reduces  guesswork  and 

enhances the likelihood of achieving desired financial outcomes.

ii) Performance Measurement and Benchmarking

Financial  analytics  is  essential  for  measuring  and  benchmarking  a  company’s 

performance against industry standards or competitors. This process helps identify areas where 

the company excels or needs improvement. Here are two ways financial analysts help support 

this:

 Key Performance Indicators   (KPIs): Financial analysts will collect, set, and use KPIs 

to monitor specific aspects of performance such as revenue growth, profit margins, return 

on investment (ROI), and operating costs. These metrics help provide company leaders 

with a clear picture of how well the company is performing in relation to its goals.

 Performance Benchmarks  : By comparing performance data with industry benchmarks, 

financial  analysts  help  determine  competitiveness.  This  can  highlight  operational 

inefficiencies, lack of pricing competitiveness, or reveal other opportunities to capitalize 

on market trends.
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iii) Risk Management

One of the critical roles of financial analytics is identifying, assessing, and managing 

financial risks. This includes credit risk, market risk, liquidity risk, and operational risk.

 Credit Risk Analysis  : Financial analytics can assess the creditworthiness of customers 

or counterparties by analyzing their financial statements, payment histories, and market 

conditions. This helps in making lending decisions and setting credit limits.

 Market Risk Management  : By analyzing market trends and volatility, an analyst can 

better  understand  potential  risks  associated  with  changes  in  interest  rates,  foreign 

exchange  rates,  and  commodity  prices.  This  allows  you  to  hedge  against  adverse 

movements and protect your financial positions.

 Predictive Analytics for Risk  : Advanced predictive models can forecast potential risks 

and their impact on financial performance. For example, predictive analytics can be used 

to  anticipate  defaults  in  loan  portfolios  or  identify  patterns  that  indicate  fraudulent 

activity.

iv) Strategic Planning and Forecasting

Financial  analytics  provides  a  foundation  for  strategic  planning  and  forecasting  by 

offering  insights  into  past  performance  and  future  trends.  This  can  help  your  company  set 

realistic goals, allocate resources efficiently, and plan for long-term growth.

 Budgeting  and  Forecasting:  Financial  analytics  can  help  you  create  and monitor 

budgets and  forecasts  that  guide  operational  and  financial  planning.  These  forecasts 

consider various factors such as market conditions, economic indicators, and historical 

performance, ensuring more accurate and reliable financial planning.
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 Long-Term  Strategy  Development:  With  the  help  of  financial  analytics,  you  can 

develop long-term strategies that align with your financial goals. This involves assessing 

potential  investments,  mergers,  and  acquisitions,  or  exploring  new markets  based  on 

financial feasibility and projected returns.

v) Enhancing Operational Efficiency

Financial analytics can uncover inefficiencies in business processes and identify cost-

saving opportunities. By analyzing financial data, you can streamline operations, reduce waste, 

and improve productivity.

 Cost Management: Through detailed analysis of cost structures, financial analytics helps 

you  to  identify  areas  where  costs  can  be  reduced  without  affecting  quality  or 

performance.  This  might  include  negotiating  better  terms  with  suppliers,  optimizing 

inventory levels, or reducing overhead expenses.

 Process  Optimization:  Financial  analytics  can  reveal  inefficiencies  in  workflows  or 

supply  chains  that,  when  addressed,  can  lead  to  significant  savings  and  improved 

profitability.  For example,  analyzing production costs  and timelines can help identify 

bottlenecks and improve manufacturing efficiency.

 Revenue  Generation  and  Margins: Financial  analysts  have  a  role  in  setting  and 

modeling pricing options, which can help move companies towards goals or earn more 

margin on sales.

vi) Facilitating Capital Allocation

Effective  capital  allocation  is  crucial  for  maximizing  shareholder  value.  Financial 

analytics  assists  in  determining  how capital  should  be  allocated  across  different  projects  or 

business units to achieve the highest returns.
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 Investment Analysis: By evaluating potential investment opportunities using techniques 

like discounted cash flow (DCF) analysis, internal rate of return (IRR), and net present 

value  (NPV),  financial  analysts  can  help  you  select  the  projects  that  offer  the  best 

potential for growth and profitability.

 Capital Budgeting: Financial analytics support you in the capital budgeting process by 

providing a clear picture of the expected costs and benefits of various investment options. 

This  ensures that  capital  is  allocated to  projects  that  are  aligned with the company’s 

strategic objectives and have the potential to generate significant returns.

vii) Supporting Mergers and Acquisitions (M&A)

In M&A transactions, financial analytics is vital for evaluating the financial health and 

value of potential target companies. This involves due diligence processes to assess financial 

statements, understand revenue drivers, and identify any hidden liabilities.

 Valuation Analysis: Financial analytics is used to determine the fair value of a company 

or  its  assets.  This  includes  analyzing  financial  statements,  cash  flows,  and  market 

conditions to arrive at an accurate valuation, which is crucial for negotiating the terms of 

an acquisition or merger.

 Post-Merger  Integration:  After  a  merger  or  acquisition,  financial  analytics  helps  in 

integrating the financial systems of the merged entities, aligning financial reporting, and 

ensuring that the combined company meets its financial goals.

viii) Improving Investor Relations

Financial  analytics  also plays  a  key role  in  maintaining healthy investor  relations by 

providing transparent and accurate financial information.
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 Financial Reporting  :  Regular financial  reporting backed by robust analytics helps in 

building trust with investors by providing a clear and accurate picture of the company’s 

financial health and performance.

 Earnings Guidance:  You can use financial analytics to provide earnings guidance to 

investors,  helping  them set  realistic  expectations  and  avoid  surprises.  This  improves 

investor confidence and can positively impact stock prices.

ix) Enhancing Regulatory Compliance

Financial  analytics  helps  companies  comply  with  various  financial  regulations  and 

standards by ensuring accurate and timely reporting.

 Compliance Monitoring: Financial analytics can be used to monitor compliance with 

regulatory requirements such as the Sarbanes-Oxley Act (SOX) in the U.S., International 

Financial Reporting Standards (IFRS), or local tax laws.

 Audit  Readiness  : By  maintaining  accurate  and  detailed  financial  records,  financial 

analytics  ensures  that  you  are  always  prepared  for  audits,  reducing  the  risk  of  non-

compliance penalties.

2.7 Data Science and Big Data in FinTech

Data  Science  and  Big  Data  in  FinTech  revolutionize  financial  services  by  analyzing 

massive datasets to enable real-time fraud detection, personalized products (loans, investments), 

enhanced  risk  assessment,  automated  compliance  (KYC/AML),  and  improved  customer 

experiences, using AI/ML to extract insights from diverse sources like transactions, social media, 

and market signals for smarter, data-driven decisions. 
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Key Applications

 Fraud Detection: Real-time analysis of transaction patterns to instantly identify and flag 

suspicious activities, minimizing losses.

 Personalized Services: Creating tailored financial products, like customized investment 

portfolios or dynamic insurance plans, based on deep customer understanding.

 Credit Scoring & Lending: Using alternative data (beyond traditional scores) to assess 

creditworthiness, expanding financial inclusion and making faster lending decisions at 

checkout.

 Risk Management: Predicting loan defaults, market risks, and compliance issues more 

accurately.

 Regulatory  Compliance  (RegTech): Automating  monitoring  for  Anti-Money 

Laundering  (AML) and  Know Your  Customer  (KYC)  rules,  ensuring  adherence  and 

efficient reporting.

 Customer Experience: Deep insights  into  behavior  to  segment  customers  better  and 

offer proactive, customer-centric services. 

How They Work Together

 Big Data provides the vast volume, velocity, and variety of information (transactions, 

customer data, market feeds).

 Data Science (including AI/ML) provides the tools and techniques (statistics, algorithms) 

to clean, process, analyze, and extract actionable insights from that big data. 

Impact & Future

 Drives  innovation  in  digital  payments,  P2P  lending,  and  robo-advisors,  disrupting 

traditional banking.
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 Enables financial inclusion by using alternative data for underserved populations.

 Raises  important  issues  around  data  privacy,  security,  and  ethical  use,  prompting 

regulatory oversight. 

Check Your Progress

Choose the Correct Answer:

1. What is the main purpose of AI in FinTech?

a) To automate physical banking processes

b) To enhance customer experience through personalized services

c) To provide loans to individuals

d) To store large amounts of financial data

Answer: b

2. Which of the following is an example of machine learning in FinTech?

a) Traditional banking apps

b) Credit scoring models that predict loan approval

c) Physical ATMs

d) Paper-based financial reporting

Answer: b

3. What role does Robotic Process Automation (RPA) play in financial services?

a) It handles human interactions with customers.

b) It automates repetitive tasks like data entry and processing.

c) It manages investments in real-time.

d) It offers personalized banking advice.

Answer: b
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4. Which technology allows for real-time analysis and decision-making based on financial data 

in FinTech?

a) Cloud computing

b) Financial Data Analytics

c) Blockchain

d) IoT (Internet of Things)

Answer: b

5. In the context of FinTech, what does Big Data refer to?

a) Data stored on cloud servers

b) Large volumes of data generated from transactions, market behavior, and user actions

c) Data related to physical assets only

d) Small datasets used for quick analysis

Answer: b

6. Which of the following is a key benefit of Machine Learning in accounting and finance?

a) Reducing human labor costs by eliminating financial experts

b) Identifying patterns in transactions to detect fraud

c) Storing data without security risks

d) Predicting consumer behavior without historical data

Answer: b

7. How does AI contribute to risk management in FinTech?

a) By completely eliminating financial risks

b) By analyzing vast amounts of data to predict potential risks and losses
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c) By reducing the cost of acquiring customers

d) By offering investment advice

Answer: b

8. What is one of the main advantages of using Data Science in FinTech?

a) It replaces traditional banking methods.

b) It helps businesses make data-driven decisions to improve profitability and service.

c) It stores encrypted data for security purposes.

d) It removes the need for financial regulation.

Answer: b

9. What is a key feature of machine learning models used in financial services?

a) They work only with historical data and provide static insights.

b) They adapt and improve over time as new data becomes available.

c) They require human supervision for every decision.

d) They can only predict stock market trends.

Answer: b

10. Which of the following best describes the role of Blockchain in FinTech?

a) It acts as a cloud platform for storing financial data.

b) It offers a decentralized way to verify and record transactions.

c) It automatically generates financial reports.

d) It manages customer support and query handling.

Answer: b

63



Small Questions – LOCF Mapping Table

S.No Small Question CO
Bloom’s 

Level
PO

1 What is the role of Artificial Intelligence (AI) in FinTech? CO1 Remember PO1

2 What is Machine Learning in FinTech? CO2 Understand PO2

3 What  is  the  importance  of  Machine  Learning  in 
Accounting and Finance?

CO3 Understand PO3

4 What is  Robotic Process  Automation (RPA) in financial 
services?

CO4 Remember PO4

5 What is Financial Data Analytics in FinTech? CO5 Understand PO5

Big Questions – LOCF Mapping Table

S.No Big Question CO
Bloom’s 

Level
PO

1 Explain the role of Artificial Intelligence in FinTech and its 
applications in financial services.

CO1 Understand PO1

2 Discuss  the  importance  of  Machine  Learning  in  FinTech 
and its impact on financial decision-making.

CO2 Analyze PO2

3 Explain  how  Machine  Learning  is  applied  in  Accounting 
and Finance.

CO3 Understand PO3

4 Discuss the role of  Robotic Process Automation (RPA) in 
financial operations.

CO4 Analyze PO4

5 Explain  the  importance  of  Data  Science,  Big  Data,  and 
Financial Data Analytics in FinTech.

CO5 Evaluate PO5

___________________________
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UNIT – III

Structure:

3.1 Introduction to Digital Payments

3.2 Cashless Society

3.3 Digital Financial Services (DFS) Ecosystem

3.4 Developing Countries and Digital Financial Services (DFS)

3.5 The Story of Mobile Money

3.6 RTGS Networks

3.1 Introduction to Digital Payments

Digital  payments,  electronic payments  or  payments transfer  happen between payment 

accounts electronically. This can be achieved through other digital channels and instruments, 

e.g., bank transfer, mobile payments, QR code, payment cards (credit, debit and pre-paid).

Digital payments have transformed the means of financial transactions - now money is 

transferred  swiftly,  safely  and  more  convenient  compared  to  physical  cash-based  payment 

methods. Digital payments, facilitated by technology, allow electronic transactions to be easily 

made by persons and businesses. For digital payment, bank account, online access to bank and a 

digital  hand-set  (smartphone)  are  required  by  the  users. Payment  providers (banks,  fintech 

companies) mediate these transactions, security and on-the-spot execution.

How does Digital Payments Work? Understanding the Process

Digital payments have redefined how people and businesses make payments, substituting 

the physical utilization of cash and cheques with electronic transfers of funds in an unobtrusive 

way. This breakthrough has accelerated, secured, and simplified financial transactions.
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i) Digital Payment Evolution

Processing cash to electronic payment-driven via technological advances.

 Electronic funds transfer: In EFT the money transfers happens from one account to 

another, either within the same financial institution or to another, through computerized 

systems.

 Credit and debit cards: Credit and debit cards are a plastic representation of cash and 

can be used in person or over the Internet to make purchases, which provides an almost 

seamless exchange.

 Online  Banking: Online  banking  includes  any  banking  services  that  allow  users  to 

conduct transactions via the internet.

 Digital Wallets: Digital wallets operate in the cloud, allowing customers to store their 

information on smartphones or tablets. With mobile payments, there’s no need to carry a 

debit or credit card. Digital wallets enable quicker transactions by saving card numbers 

and billing details for online purchases.

 Mobile  Payments: Mobile  payments  involve  using  a  mobile  device  to  pay  another 

person, merchant, or business for goods, services, or bills. The transaction is carried out 

and validated through the mobile device.

ii) Role of Digital Payments

Digital  payments  nowadays  play a  crucial  role  in  our  everyday life  and they are  an 

indispensable element for the following:

 eCommerce: Facilitating secure online shopping and transactions.

 Bill Payments: Automated payment of utility bills, rent, recurring payments, etc.
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 Instant Transfer: Providing instant and reliable money transfer between persons and 

business entities.

 Online  Banking: Allowing secure  access  to  bank accounts  for  a  variety  of  financial 

services.

iii) How Digital Payments Work

A digital payment involves several steps behind the scenes:

 Payment  Initiated: Payment  is  done  via  app,  online  banking portal,  or  point-of-sale 

(POS) terminal.

 Authorization: Your bank authenticates your bank balance with current balance in your 

bank account.

 Processing: Transaction information is transmitted to a payment processor, which then 

delivers it to the corresponding network.

 Clearing and Settlement: The payment  network executes the transaction,  subtracting 

your money from that of the payee.

 Confirmation: An SMS or email confirmation is sent after the transaction.

Different Types of Digital Payment Methods Available in India

i) Unified Payments Interface (UPI)

UPI-Unified  Payments  Interface  is  a  real  time  instant  payment  system by  NPCI  for 

mobile devices for inter-bank payments. It is famous in terms of Payer to Peer Payment (P2P), 

Bill Payment, eCommerce, etc.

ii) Banking Cards (Debit/Credit)

Debit/credit  cards  have  become  the  carriers  for  online  and  offline  transactions. 

Contactless cards also increase the convenience and efficiency of payments.
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iii) Unorganized Supplementary Service Data (USSD)

USSD is a cellular-based one in which the users can perform banking services even in the 

absence of the internet, and hence can suit the requirements in areas with low connectivity, rural  

areas.

iv) Aadhaar Enabled Payment System (AEPS)

Using AEPS, you can pay using any other option like using your Aadhaar number, for 

instance performing the transactions like cash out, deposit and balance inquiry.

v) Mobile Wallets

Mobile  wallets  are  electronic  funds  stored  in  mobile  devices  to  enable  users  for 

payments, money transfer, and online shopping.

vi) Bank Prepaid Cards

Prepaid cards are pre filled with an amount and can be used to shop online or travel. They 

operate in much the same way as debit cards but not directly associated with a bank account.

vii) Point-of-Sale (PoS) Terminals

POS terminals are installed in retail stores to accept card payments in-store. They provide 

short and secure payments with stable customer experience.

viii) Mobile Banking

Mobile  banking  apps  give  the  customers  the  control  to  manage  the  bank  accounts, 

transfer funds, pay bills, check balance, and use the smartphone anywhere and anytime.

ix) Micro ATMs

Micro ATMs are mobile banking units that allow cash withdrawals and deposits in areas 

where conventional ATMs are not accessible, especially in rural areas (remote areas).
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x) Net Banking

Net banking enables users to login in their account through the internet for various utility 

services such as fund transfer, bill payment and account management.

xi) Instant Payment Service (IMPS)

IMPS provides instant, real-time fund transfer from one bank account to another, and 

even so for domestic and international transactions without any time constraint.

xii) National electronic funds transfer (NEFT)

NEFT (National  Electronic  Funds  Transfer),  is  a  safe  and  effective  method  of  fund 

transfer between the accounts in India.

xiii) Real-Time Gross Settlement (RTGS)

RTGS “Real-Time Gross Settlement” is  an ultra-fast  and ultra-secure online payment 

system for fund transfer in a very short time.

xiv) Cryptocurrency

Cryptocurrency is  a  digital  tool  that  is  secured due to  cryptography.  Though not  yet 

prevalent as currency in everyday transactions in India, it is regarded as one investment tool.

With the widespread use of these types of digital payment methods, paying for goods and 

services have become a new way of dealing with the transaction. Through learning about these 

choices,  individuals  and  enterprises  can  better  decide  for  better  financial  management  and 

convenience.

Key Benefits and Features of Digital Payments in India

i) Convenience

 24/7 Accessibility: Digital  payments can be made anytime, anywhere, eliminating the 

need for physical visits to banks or financial institutions.
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 Remote Transactions: Make payments from the comfort of your home or office, saving 

time and effort.

ii) Faster Transactions

 Real-Time Processing: Digital payments are processed instantly, significantly reducing 

wait times.

 Efficient  Fund  Transfers: Secure  and  rapid  transfers  ensure  timely  settlements, 

enhancing cash flow management.

iii) Multiple Payment Methods

 Multiple  Modes: Various  payment  options  are  available  on  digital  platforms-  UPI, 

credit/debit cards, net banking and mobile wallets.

 Customized  Payments: Users  have  the  ability  to  choose  the  most  simple  payment 

method that is feasible for them.

iv) Rewards and Incentives

 Loyalty  Programs: Digital  payment  services  provide  loyalty  points  and  rewards  to 

motivate regular use.

 Access Discounts and Cashback Offers: In addition to online discounts, access offers 

further increase the value proposition of digital transactions.

v) Accessibility

 Financial Inclusion: Digital payments create opportunities for even unbanked people to 

engage in the formal economy.

 Digital Access: Internet and mobile phone applications enable users in remote/rural areas 

to access financial services, closing the urban-rural gap.
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vi) Cost Savings

 Lower Transaction Costs: Digital payments charges are lesser than cash or cheques.

 Lower Operational  Costs: Companies  financially  save on the  costs  of  handling and 

holding physical currency, improving overall operational efficiency.

vii) Enhanced Security

 Secure  Transactions: Digital  payment  platforms  implement  advanced  security 

protocols, safeguarding user data and preventing fraud.

 Encrypted Data: Sensitive information is encrypted to ensure confidentiality and secure 

transactions.

viii) Automated Payments

 Scheduled Payments: Create recurring payments for bills and subscriptions to get rid of 

manual payments.

 Automated Alerts: Get timely alerts to prevent missed charges and late charges.

ix) Transaction Efficiency

 Lower Fees: Low fees  compared to  other  modes  of  payments  are  offered  by  digital 

payments, thus attractive to businesses and consumers.

 Lower  Overhead: Companies  cut  costs  on  cash  handling  expenses  (security, 

transportation etc.)

x) Customer Satisfaction

 Seamless  experience: Digital  payments  provide  a  seamless,  frictionless  customer 

experience, improving satisfaction.

 Higher  Loyalty: Digital  payments  make  customers  sticky  by  providing  convenience, 

security and rewards.
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xi) Operational Efficiency

 Lower operational costs: Digital  payment system simplifies transactions and reduces 

personnel costs.

 Automated Reconciliation: Automated transaction reconciliation is done to save time 

and effort involved in manual accounting.

xii) Reduced Risk

 Minimized Fraud: Digital payments reduce the risks of fraud and theft associated with 

physical cash transactions.

 Robust Security: Advanced security measures protect both customers and businesses, 

enhancing trust in digital platforms.

xiii) Financial Inclusion

 Financial Inclusion through Digital Payments: E-payments grant real access to basic 

financial applications for people who do not have a bank account.

 Economic Empowerment: Digital payments unlock savings, credit, and other financial 

services and create opportunities for overlooked communities.

xiv) Increased Transparency

 Detailed Records: Transactions are fully recorded in transparent, usable records which 

enhances transparency and accountability.

 Auditable Trails: Easy to audit, these records facilitate regulatory compliance as well as 

user trust.

Digital payments in India is steering the nation towards a cashless economy and is the 

ultimate beneficiary of a faster, safe and inclusive financial system. 
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Examples of Digital payments

Digital payments have transformed the art of paying money by providing quick, secure, 

and convenient payments. Let's explore a few typical cases along with their practical examples:

i) Mobile Wallets: Everyday payments are made easy with Mobile wallets like Paytm, PhonePe 

and Google Pay. From bill payments to mobile recharge to money transfer they give the same 

convenience.

ii) UPI (Unified Payments Interface): UPI makes possible a rapid, real-time settlement from 

bank-to-bank transfers. Accepted globally for eCommerce, peer2peer value transfers as well as 

bill payments, UPI has today become the foundation of digital payments in India.

iii) Digital Wallets by Banks: Banking-offered digital wallets offer secure internet storage to 

handle  money.  These  wallets  are  employed  for  online  shopping,  bill  payments,  or  in  store 

payment.

iv) Card Payments: Debit and credit cards remain versatile payment options, supporting both 

online  and offline  transactions.  Features  like  contactless  payments  and secure  authentication 

make them highly reliable.

v) Person-to-Person Payments: Instantly send money to friends or family via platforms like 

Google Pay, PhonePe, or Paytm.

vi) Online Shopping: Shop securely online using digital wallets, UPI, or card payments.

vii) Bill Payments: Pay utility bills, insurance premiums, and other recurring expenses with ease 

through digital platforms.

viii) In-Store Transactions: Use mobile wallets or contactless cards to make quick and secure 

payments at retail outlets.
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3.2 Cashless Society

A cashless  society  is an  economic  system where  financial  transactions  are  conducted 

digitally,  without  using  physical  banknotes  or  coins,  relying  instead  on  methods  like  cards, 

mobile  payments  (Apple  Pay, Google  Pay),  online  banking,  and cryptocurrency.  This  shift 

streamlines payments, enhances transparency, reduces physical crime, and offers convenience, 

though it requires robust digital infrastructure and literacy for full implementation. 

How it works

 Digital transfers: Money moves electronically between accounts through networks, not 

physical exchange.

 Payment methods: People use debit/credit cards, mobile wallets, UPI (Unified Payments 

Interface), online banking, and digital currencies.

 Electronic records: Transactions create digital trails, improving tracking and financial 

inclusion. 

Advantages

 Efficiency and Speed: Transactions are processed faster than counting physical  cash, 

reducing checkout times.

 Crime Reduction: Eliminating physical cash reduces the risk of robberies and makes 

money laundering, tax evasion, and illegal trade easier for authorities to track.

 Cost Savings: Governments and businesses save on the costs of printing, transporting, 

storing, and securing physical currency.

 Financial Tracking: Digital records simplify budgeting for individuals and accounting 

for businesses. 
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Disadvantages and Risks

 Financial Exclusion: Vulnerable groups—such as the elderly, low-income earners, and 

the "unbanked"—who lack access to smartphones or bank accounts can be locked out of 

the economy.

 Privacy Concerns: Every transaction leaves a digital footprint, leading to fears of mass 

surveillance by governments or data mining by corporations.

 Technological  Dependency: The  system  is  vulnerable  to  power  outages,  internet 

failures, and cyberattacks. Without cash, commerce can halt if the network goes down.

 Cybersecurity Threats: Users are exposed to digital risks such as hacking, identity theft, 

and fraudulent transactions.

Challenges & Requirements

 Digital Divide: Requires widespread access to technology and digital literacy.

 Infrastructure: Needs reliable power and strong cybersecurity.

 Accessibility: Must serve all demographics, including rural and low-income 

populations. 

Global Landscape in 2026

 Sweden: One of the most advanced, where only about 1-2% of transactions involve cash.

 India: A  leader  in  digital  payments  due  to  the Unified  Payments  Interface  (UPI), 

though it maintains a large cash-using population in rural areas.

 Australia: On track to be "functionally cashless" by 2030, though new 2026 mandates 

require supermarkets and service stations to accept cash for essential purchases to ensure 

no one is left behind.
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 UAE: Rapidly transitioning with the 2025 launch of  its Digital  Dirham to  streamline 

cross-border and domestic payments. 

3.3 Digital Financial Services (DFS) Ecosystem

The  Digital  Financial  Services  ecosystem  consists  of  users  (consumers,  businesses, 

government  agencies  and  non-profit  groups)  who  have  needs  for  digital  and  interoperable 

financial products and services; the providers (banks, other licensed financial institutions, and 

non-banks)  who  supply  those  products  and  services  through  digital  means;  the  financial, 

technical, and other infrastructures that make them possible; and the governmental policies, laws 

and regulations which enable them to be delivered in an accessible, affordable, and safe manner. 

The DFS ecosystem aims to support all  people and enterprises within a country,  and 

should support national goals including financial inclusion, economic health, and the stability 

and integrity of the financial systems.

The Goal of Digital Financial Services

The goal of financial services made available via digital means is to contribute to the 

reduction in poverty and deliver on the recognized benefits of financial inclusion in developing 

countries.

Financial inclusion means the sustainable provision of affordable financial services that 

bring  the  poor  into  the  formal  economy.  An inclusive  system includes  a  range of  financial 

services  that  provide  opportunities  for  accessing  and  moving  funds,  growing  capital,  and 

reducing risk. Such services may be provided by banks and other traditional financial services 

organizations, or by non bank providers.

Many people have pointed out that financial inclusion is a means rather than an end. 

Financial inclusion contributes to the development goals of poverty reduction, economic growth 
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and jobs, greater food security and agricultural production, women’s economic empowerment 

and health protection.

The financial inclusion benefits of a digital financial services ecosystem include:

 Safety and security: poor people are able to store and manage value without needing to 

protect cash as a physical asset

 Speed and Transparency: given the liquidity and transactional anonymity of cash, cash 

payments are subject to delay, “leakage” (payments that do not reach the recipient in 

full), and “ghost” (fake) recipients. This is particularly true in the context of government 

payments.  By moving to  digital  payments,  the  traceability  of  the payment  process  is 

improved  through  more  stringent  identification  procedures,  direct  transfers  that  skip 

current intermediate hands, digital record-keeping, and more immediate funds transfer.

 Increased Flexibility: many poor people, particularly those in rural areas, receive part of 

their annual income through domestic and international remittances. They may also reach 

out to their social networks in times of need to obtain additional funds. At times, these 

monies do not arrive at all or do not arrive in time. The transfer can be costly and it is not 

clear to the payers that their funds will be directed to the proper purpose. Digital financial 

services  can reduce  costs  and increase  the  coverage  of  remittances  transfers,  making 

remittances  of  small  amounts  viable.  Moreover,  digital  financial  systems  can  enable 

remitters  to  direct  funds directly to savings,  health,  education fees,  or  other  types of 

targeted accounts that ensures funds are being spent as intended. The increased flexibility 

of digital systems also allows the poor to pay for goods and services on lay-away, pay-as 

you-go, or through other payment options that more closely match their ability to pay.
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 Savings  Incentives: digital  technology  facilitates  access  and  interfaces  to  saving 

products. Furthermore, digital payments create the opportunity to embed poor people in a 

system of automatic deposits, scheduled text reminders, and positive default options that 

help people overcome psychological barriers to saving. Moreover, digital technologies 

can make available  data  analytics  on users'  financial  lives  and therefore  increase  the 

willingness to save.

 Credit Histories: electronic payments create records, allowing transaction histories that 

can support borrowing by poor consumers and merchants.

 Women’s Empowerment: evidence suggests that digital financial remittances (domestic 

and international) empower women within their households. The digital  nature of the 

payment enables the recipient to keep financial transactions private, even within a family.

Digital  financial  services,  most  typically,  are seen within the context  of  one country, 

using accounts denominated in that country’s currency, and institutions which are regulated by 

national regulators. But these services increasingly intersect, on many levels, with those of other 

countries,  on  both  a  regional  and a  global  basis.  It  is  a  goal  in  the  development  of  digital 

financial services to make sure that services are able, as and when appropriate, to efficiently and 

safely connect to and integrate with services in other countries.

The Digital Financial Ecosystem and Its Components

The actors and services that constitute a DFS Ecosystem depend on two fundamental 

support structures: an enabling environment and a solid level of infrastructure readiness.
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i) Infrastructure Readiness consists of

 Payments  Systems available  for  transaction between and among end users,  including 

consumers,  merchants,  businesses and governments.  These payments  systems may be 

public, semi-public, or private; they may be “closed-loop” or “open-loop”. Security of 

payments  systems  is  a  requirement  of  infrastructure  readiness.  In  addition,  a  certain 

degree  of  payments  system  interoperability  among  participants  in  payments  is  a 

necessary component of infrastructure readiness.

 Voice and Data Communication Networks to support financial  messaging among end 

users and providers. Certain levels of communication network quality and security are a 

necessary component of infrastructure readiness.

 Energy Availability sufficient to support the users of a digital financial ecosystems.
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 Identity Systems capable of identifying end users and their providers, and authentication 

systems capable of recognizing and validating these identities. Identity systems may be 

national ID’s, sectorial ID’s (e.g. financial industry identifiers, bank account numbers, 

mobile phone numbers) or private sector ID’s (e.g. WeChat or PayPal identifiers) are also 

important  in  the  DFS  ecosystem.  Some  national  ID’s  in  particular  are  biometrically 

enabled; this is expected to become a significant part of the ecosystem.

ii) The Enabling Environment consists of: 

 Laws and regulations implementing those laws: these include the basic permissions given 

to  financial  institutions  in  the  countries;  the  authority  of  financial  regulators,  and 

regulation and permissions given to non-bank financial services providers. Similar law 

and regulation around the role of ICT providers and the authority of telecom regulators 

may be relevant in a country. Some countries may have specific legislation enabling or 

constraining  eMoney  or  eMoney.  Law  and  regulation  pertaining  to  competition  and 

consumer  protections  are  also  significant  in  their  impact  on  the  development  of  the 

ecosystem. 

 National policies, particularly with respect to financial inclusion. 

 Standards  setting  bodies  and  their  standards.  These  bodies  may  be  specific  to  one 

industry group (e.g. EMV) or be more broadly applicable (e.g. ITU, ISO, ANSI). 

 Industry groups which act on behalf of large numbers of individual providers – these are 

most typically industry-specific (e.g. GSMA, Mobey Forum). 

 NGO’s and Development  Organizations  working to  implement  DFS ecosystems (e.g. 

World Bank, CGAP, UNCAD, the Bill & Melinda Gates Foundation.) 
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The  Ecosystem  also  includes,  of  course,  the  many  consumers,  businesses,  and 

governments  that  are  involved  in  the  use  and  provision  of  digital  financial  services.  This 

includes: 

iii) Users – this term is used to include all entities which are users of digital financial services. 

This  includes  consumers;  merchants,  billers,  and  other  payments  acceptors;  businesses; 

governments;  and  non-profit  agencies.  These  groups  can  be  collectively  thought  of  as 

“consumers” of digital financial services.

 DFS Providers – this term is used to include all entities which provide digital financial 

services to end users. It includes both so-called traditional financial services providers 

(banks, savings institutions, credit unions, and other chartered financial institutions) and 

other entities, which may include eMoney operators, postal authorities, and a variety of 

different commercial providers. These other entities are collectively referred to here as 

“non-bank providers”. The ability of non-banks to act as DFS providers is constrained by 

national law and regulation.

 DFS Providers Support Services – this term is used to include all entities which provide 

services to DFS providers. This includes processors, platform providers, and a wide range 

of software and hardware (e.g. terminals, ATM’s) providers. It also includes agents (who 

may  work  on  behalf  of  either  bank  providers  or  non-bank  providers),  and  are  an 

important component of the digital financial services ecosystem. 

The end users and providers of the digital financial ecosystem meet in the provision and 

use of the actual digital financial services: these services then support the use cases within the 

ecosystem. 
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iv) Digital Financial Services include:

 Transaction Accounts for the safe keeping of funds: these include both bank accounts 

and eMoney accounts. Deposits into a bank account create a liability by the bank to the 

account  holder:  this  liability  is  often  guaranteed  or  insured  by government  agencies. 

Deposits  into  an  eMoney account  (by  definition  from a  non-bank provider)  create  a 

liability  by  the  provider  to  the  account  holder:  this  liability  is  usually  covered  by a 

regulatory requirement that the provider hold funds, in aggregate, in an escrow or trust 

account at a bank. eMoney accounts and bank accounts are both considered “Transaction 

Accounts” within the ecosystem.

 Payments Services: the ability to transfer money into or out of an account: this may be 

done  through  a  variety  of  different  payments  systems  and  providers.  Remittances, 

transfers, merchant payments, bill payments, etc. are all examples of payments. Payments 

may be domestic or cross-border. For the purpose of this report, we concentrate on digital 

payments:  payments  initiated  or  processed  electronically,  rather  than  by paper.  Bank 

ACH and RTGS systems, eMoney transfers,  and card payments are considered to be 

digital payments.

 Savings Accounts: services designed to allow consumers to set  aside some funds in 

storage for intended later use. Savings products typically offer some type of interest rate 

or return. Some savings services have shared or club-like characteristics.

 Investment  Services designed to  allow consumers  or  businesses  to  invest  for  future 

financial return.
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 Loans: this term encompasses a broad variety of services to extend credit to consumers 

or businesses. Micro-finance, secured and unsecured lending, and mortgage financing are 

all included.

 Insurance  Services: this  term  encompasses  a  broad  variety  of  services  to  enable 

consumers and businesses to protect lives and assets.

v) Use Cases are the situations in which consumers and businesses consume or require digital 

financial  services.  A given use  case  cases  may be  satisfied by a  variety  of  different  digital 

financial services. Many use cases have two end users: for example, in a “paying bills” use case, 

both the consumer or business paying the bill, and the biller receiving the payment, are involved.  

Use cases include:

 Storing Funds – the need to keep funds safely. 

 Paying for Purchases – the ability to pay for goods and services purchased: the purchase 

may be done either locally (“face to face”) or remotely. 

 Paying Bills – the ability to pay for services delivered upon receipt of a bill. 

 Sending or Receiving funds – the ability to transfer funds to and receive funds from 

another end user (person or business).

 Borrowing – the ability to borrow funds for later repayment. 

 Saving and Investing –the ability to have a short term liquid to semi liquid investment 

such as an eMoney account, savings account or group savings, and the ability to invest 

funds for future financial return.

 Insuring Assets – the ability to insure lives or assets. 

 Trading -  the  ability  to  participate  in  international  trade  through  the  use  of  digital 

financial services
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 The Evolution of the DFS Ecosystem

The root of the development of the digital financial services ecosystem is, of course, the 

rapid and wide-spread adoption of mobile phones. In virtually every country, this has created a 

base of capability among consumers, including the most poor consumers and small businesses, to 

transact and interact electronically. The equally rapid spread of the phenomenon of “mobile top 

ups” – the ability to convert cash into airtime minutes – created a second important capability in 

the eventual development of what is known as eMoney.

In a  well-known story,  some developing countries  allowed non-bank providers,  often 

MNO’s, to create transaction accounts allowing their subscribers to store funds in these accounts, 

and make transfers to other subscribers. These became “closed-loop” payments systems, and the 

general model is often referred to as a “non-bank led model”. The primary weakness of these  

systems has been a lack of interoperability: the subscriber to one system could not pay to the 

subscriber of another system.

In other countries, regulators chose to support banks as the primary provider of digital 

financial  services.  In  these  countries,  either  existing  or  newly  formed  payments  networks, 

available to banks and, in some cases, their partners, form the platforms on which these providers 

can deliver services to their customers.  In several countries,  regulators have tried to achieve 

financial inclusion goals by broadening the set of providers who are allowed to access these 

payments  networks,  either  directly  or  through  bank  partners.  These  systems  are  generally 

considered to be “open-loop” systems, and the general model is often referred to as a “bank-led 

model”. The primary weakness of the “bank led” model has been adoption among the poor of the 

country.
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Both models, when looked at from a financial inclusion perspective, share a common 

problem: that funds put into these transaction accounts are not left there, but rather withdrawn to 

cash almost immediately. An ecosystem dependent on networks of agents, branches or ATM’s to 

support “cash-out” and “cash-in” has obvious problems with costs and with the management of 

this infrastructure. 

The idea of a post-cash state of “digital liquidity” has obvious appeal. Consumers and 

businesses would leave their funds in electronic form, rather than “cashing out”. What would it  

take for the ecosystem to evolve to this state? Four principle drivers are commonly recognized. 

Each of these is the subject of more detailed reports from this ITU Focus Group.

 The delivery of “bulk payments” - either G2P (Government to Person) or B2P (Business 

to Person) into digital wallets (transaction accounts managed by mobile devices) is seen 

as a critical enabler for consumer adoption of wallets. Bulk payments can not only deliver 

funds  immediately  into  digital  wallets,  but  they  can  also  improve  the  odds  that  the 

recipient will get their full intended payment.

 The enablement of merchant services – or, more broadly stated, payments acceptors – to 

receive payments out of digital wallets is seen as the most important feature in eventually 

reducing dependency on “cash-out”.  People will  be more willing to leave funds in a 

digital wallet if they are able to use these funds as they currently use cash.

 The development of interoperability among providers of transaction accounts is seen as 

the  key capability  to  enable  “ubiquity”  –  the  ability  of  any one  payer  (consumer  or 

government or business) to make payment to any receiver, regardless of who is providing 

the transaction account for that receiver.
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 The delivery of additional  financial  services,  such as savings,  lending, and investing, 

through connection to the digital wallet is seen as the key to realizing many of the longer  

term objectives of financial inclusion. Consumers and small merchants who are able to 

safely save and invest money, and borrow to support short or long term needs, are more 

able to stabilize their financial lives and avoid many of the perils experienced in an all-

cash economy.

Just as different countries have chosen different early models for digital financial services 

to support (many developed at a grass roots level), countries will also see different pathways to a 

full  deployment  of  these  services.  However,  we  expect  to  see  increased  regional  or  global 

coordination  on  policy  issues  connected  with  the  ecosystem,  which  may  lead  to  more 

convergence among countries on supported models and systems. 

Issues and Challenges in the Ecosystem 

Not  surprisingly,  regulators,  providers,  and  the  wide  range  of  parties  working  to 

implement and enable the digital financial services ecosystem are dealing with complex issues. 

Many of these issues are the subject of separate reports from this ITU Focus Group. 

 Who should be permitted to be a provider of digital financial services, and how should 

this  be  regulated?  Although  this  is  often  thought  of  as  a  question  of  banks  versus 

telecommunications companies, in fact many other types of entities are either currently or 

potentially supply digital financial services – including, as one example, social networks. 

Should regulation be done on a functional basis or by type of provider? What is the 

regulatory capacity within a country to support additional provider categories? 

 What are the business models for digital financial services among providers? Are the 

business  models  used  in  pilot  and  early  launch  sufficient  to  support  a  scale 
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implementation of the ecosystem? Are transactional costs well understood? What types 

of systemic controls used in legacy service models (for example, interchange in bank 

payments  systems,  or  retail  price  regulation  in  telecommunications  services)  are 

appropriate  for  new  services?  Are  business  models  dependent  on  elements  of  the 

ecosystem that may disappear over time – such as “cash-out” fees? What is the role of 

government as a provider of digital financial services? As a user of the same services? 

Are the necessary infrastructure investments being made?

 How  should  national  (or  industry  specific)  identity  systems  be  used  by  the  digital 

financial  services  ecosystem?  Will  emerging  biometric-based  identity  systems  be 

sufficient  to change the current  costs  of  “KYC” (know your customer)  processes for 

providers?

 How will consumers be protected from abuse by providers and/or other end users? How 

should this be regulated? How can consumer protection be accomplished without adding 

costs to the ecosystem that make services too expensive for consumers to use?

 How will  the  ecosystem balance  the  need  to  protect  consumer  (and  merchant)  data 

privacy needs against the value the data may have in helping to support the costs of the 

ecosystem?

 How should digital financial services providers – and their support services providers – 

manage the risks in the ecosystem? How should “best practices” be communicated and 

assimilated? How should this be regulated?

 What standards of quality of service should providers be held to? How should this be 

defined and regulated?
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 Rapidly changing technology presents risks and opportunities within the ecosystem. This 

includes changes in mobile handset capability, vendor platform capabilities, and changes 

in  the  underlying  communications  networks.  How  can  providers,  support  services 

providers, and regulators understand the impact of these changing technologies?

 How aligned to regional or global standards should digital financial services providers 

be?

 Should digital financial services providers be required to use regional or global standards 

for  payments  messaging? Is  this  necessary in  order  to  conduct  cross-border  financial 

services in an efficient and safe manner? How should this be regulated?

 How should the digital financial ecosystem work to improve financial literacy among 

consumers  and small  businesses?  To what  extent  is  this  a  government  function  or  a 

commercial function?

An important over-arching issue in the development of the DFS ecosystem is the need 

invest in and manage two sides of the eco-system at once. Practically, this means both supporting 

initiatives to load electronic money into consumer transaction accounts -  principally through 

bulk, or G2P payments and initiatives to enable consumers to spend this money in electronic 

form,  rather  than  cashing  out  -  principally  through  the  enablement  of  merchant  electronic 

payment  acceptance.  Neither  initiative  can  be  successful  without  the  other:  consumers  who 

accept  electronic  money  will  simply  “cash-out”  if  they  can’t  spend  it  electronically,  thus 

perpetuating the costly cash management problem of agents. Merchants, on the other hand, won’t 

accept electronic payments unless there is a significant number of consumers who are ready to 

make  them.  Solving  this  problem  is  sometimes  referred  to  as  reaching  a  state  of  “digital 

liquidity”.
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3.4 Developing Countries and Digital Financial Services (DFS)

Digital Financial Services (DFS) are a pivotal tool for enhancing financial inclusion, 

driving economic growth, and reducing poverty in developing countries. They provide access 

to financial systems for previously unbanked populations through mobile money, digital wallets, 

and online lending platforms, overcoming the limitations of traditional banking infrastructure.

Benefits of DFS in Developing Countries

DFS offer numerous advantages for individuals and economies in developing nations: 

i)  Enhanced  Financial  Inclusion:  DFS  expand  access  to  formal  financial  services  like 

payments, transfers, savings, credit, and insurance, particularly in remote and rural areas with 

limited traditional bank branches.
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ii) Lower Costs and Increased Efficiency: By using digital platforms, DFS reduce transaction 

costs for both providers and customers, allowing for frequent, small-amount transactions that 

help people manage uneven income streams.

iii) Improved Resilience and Livelihoods: Access to mobile money can help households cope 

with unexpected financial shocks (e.g., health emergencies or natural disasters) by enabling them 

to receive remittances more easily and quickly access credit lines.

iv) Economic Empowerment: DFS promote economic participation, especially for women and 

micro, small, and medium-sized enterprises (MSMEs), by providing tools to save, access capital, 

and manage business operations more efficiently.

v) Increased Transparency and Security:  Digital  transactions create traceable trails,  which 

reduces the risks of cash-based crimes like loss and theft, and minimizes the misappropriation of 

funds in government-to-person (G2P) payments. 

Challenges to DFS Adoption

Despite  the  benefits,  several  significant  barriers  hinder  the  full  potential  of  DFS  in 

developing countries: 

i) Infrastructure Deficits: Many areas lack reliable internet connectivity, consistent electricity 

supply,  or  access  to  affordable,  compatible  mobile  devices  (e.g.,  3G/4G phones),  which are 

essential for using DFS.

ii) Lack of Trust and Awareness: Limited awareness about the benefits and features of DFS, as 

well as concerns about security and privacy, can deter adoption, making consumer education and 

trust-building crucial.
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iii) Limited Financial and Digital Literacy: Many individuals, particularly in rural and low-

income  populations,  lack  the  necessary  skills  to  effectively  use  digital  financial  services, 

requiring targeted training and support.

iv) Regulatory and Policy Issues: Inconsistent or obsolete legal and regulatory frameworks can 

create  a  challenging  environment  for  DFS  providers  and  consumers.  A  balance  is  needed 

between fostering innovation and ensuring adequate consumer protection and market integrity.

v) High Costs: For providers, high costs of agent management and infrastructure development in 

remote areas can be a disincentive. For users, high data costs can be a barrier. 

Key Trends (2025-2026)

Future developments in DFS for developing nations will likely focus on:

i) Integration of AI and Machine Learning: To enhance personalization of services, improve 

fraud detection, and provide proactive financial planning tools.

ii) Blockchain and CBDCs: Advanced blockchain technology offers transparent and efficient 

solutions for transactions, while central bank digital currencies (CBDCs) are being explored to 

reduce transaction costs and improve financial inclusion.

iii)  Open  Banking  and  Embedded  Finance:  Increased  collaboration  between  banks  and 

fintechs will lead to integrated financial services within non-financial platforms, making services 

more contextual and seamless.

iv) Biometric Authentication: To improve security and customer trust, biometric methods like 

facial recognition and fingerprint scanning are becoming standard practice. 
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3.5 The Story of Mobile Money

The  story  of  mobile  money  began  with  early,  limited  services  in  the  late 1990s and 

early 2000s,  but  it  was  the  launch  and  rapid  success  of M-Pesa in Kenya in 2007 that 

popularized the model, particularly for the unbanked population. 

The Evolution of Mobile Money

Mobile  money  has  evolved  significantly  over  the  decades,  driven  by  technological 

advancements and the need for accessible financial services

 Early Days (Late 1990s - Early 2000s): The earliest forms of mobile banking involved 

simple  SMS-based alerts  and balance checks offered by European banks.  In  the  US, 

SMS-based peer-to-peer payment experiments also occurred during this time.

 The M-Pesa Revolution (2007): M-Pesa (Swahili for "mobile money") was launched by 

Safaricom and Vodafone in Kenya to allow users to send and receive money via basic 

feature phones without needing a traditional bank account. It relied on a network of local 

agents for cash-in and cash-out services and quickly became a global model for financial 

inclusion,  especially  in  Sub-Saharan  Africa  and  Asia  where  traditional  banking 

infrastructure was limited.

 Rise of Smartphone Apps (2010s): With the introduction of the iPhone and Android 

devices, banks and fintech companies began launching dedicated mobile apps. Google 

Wallet  (2011)  introduced  NFC-enabled  payments,  and  Apple  Pay  (2014)  helped  to 

popularize contactless payments globally.

 Platform Proliferation & Integration (Late 2010s - Present): The market saw a surge 

in  various  platforms  like  India's  Unified  Payments  Interface  (UPI)  in 2016, 

China's Alipay and WeChat  Pay,  and  US-based  Venmo  and  Zelle.  Mobile  money 
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services expanded from simple transfers to offering a full  suite of services,  including 

savings, loans, insurance, and merchant payments, often integrated into "super apps". 

Today,  mobile  money  is  a  crucial  component  of  the  global  financial  landscape, 

processing over $1 trillion in transactions annually and continuously evolving with advanced 

security features like biometrics and the exploration of blockchain technology.

3.6 RTGS Networks

RTGS full form is “Real-Time Gross Settlement,” and it is a specialized electronic funds 

transfer  system  used  by  banks  and  financial  institutions  for  high-value  and  time-sensitive 

transactions. In an RTGS system, funds are transferred from one bank to another in real-time, 

meaning the transaction is processed immediately, typically within seconds or minutes.

The term “gross” in RTGS signifies that each transaction is settled individually and in 

full,  without  netting or  offsetting  against  other  transactions.  This  ensures  that  the  funds  are 

transferred securely and without any dependence on other transactions, minimizing counterparty 

risk. Real-time gross settlement systems are often operated and overseen by central banks or 

financial authorities to ensure the stability and integrity of the financial system.

Features and Benefits of RTGS

i)  Safety  and  Security: RTGS,  with  its  RTGS  meaning  (Real-Time  Gross  Settlement)  in 

banking, is a highly secure method of transferring funds. The electronic nature of the transaction 

significantly  reduces  the  risk  of  loss,  theft,  or  fraudulent  activity  compared  to  physical 

instruments like checks or demand drafts.

ii) No Maximum limit: Real-time gross settlement transactions made through the bank branch 

typically do not have a maximum limit, making it suitable for transferring both small and large 

sums of money within the real-time gross settlement framework.
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iii) Real-time transfer: RTGS, being a key component of real-time gross settlement in banking, 

offers real-time fund transfers. This ensures that the recipient’s account is credited immediately 

upon initiation of the transaction, adding to its efficiency.

iv) Seven days a week: RTGS operates on all days, including weekends and holidays, as part of 

its real-time gross settlement functionality, providing uninterrupted access for users to transfer 

funds when needed, enhancing convenience and accessibility.

v)  No  physical  instruments: Real-time  gross  settlement  eliminates  the  need  for  physical 

instruments like cheques or demand drafts, as it is entirely electronic. This not only streamlines 

the process but also reduces the risk associated with physical documentation.

vi) Reduced risk: The absence of physical instruments in RTGS significantly reduces the risk of 

these instruments being lost,  stolen,  or fraudulently encashed by unauthorized individuals or 

parties, reinforcing its security.

vii) Convenience of internet banking: RTGS transactions, within the real-time gross settlement 

system,  can  be  initiated  conveniently  from  the  user’s  home  or  workplace  through  internet 

banking. This added convenience offers flexibility and ease of use in electronic fund transfers.

viii)  No  fees  or  charges: While  some  banks  may  charge  nominal  fees  for  Real-time  gross 

settlement transactions, many banks offer this service free of charge, making it a cost-effective 

method for transferring funds within the real-time gross settlement framework.

ix) Legal backing: RTGS transactions, being legally recognized and regulated as part of the 

real-time gross settlement system, provide users with a sense of security and assurance that their 

financial transactions are protected by the law, further enhancing trust in the process.
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How do Real-time gross settlement Transactions Work?

RTGS (Real-Time Gross  Settlement)  in  banking is  a  vital  system for  facilitating the 

immediate  and  secure  transfer  of  funds  between  two  financial  institutions  or  banks.  RTGS 

transactions ensure swift and reliable fund transfers, promoting efficiency in the financial sector.

i) Initiation by sender: The RTGS process begins when a sender, whether an individual or an 

organization, instructs their bank to transfer a specific amount of money to a recipient’s account 

at  another  bank.  This  instruction  can  be  given  through  various  channels,  including  online 

banking, mobile banking, or by visiting a bank branch.

ii)  Verification and authorization:  The  sender’s  bank verifies  the  availability  of  sufficient 

funds in the sender’s account to cover the requested transfer amount. If the funds are available,  

the bank authorizes the transaction.

iii)  Transmission to RTGS system:  Once authorized,  the sender’s bank initiates  the RTGS 

transaction by transmitting the payment instructions to the RTGS system. In many cases, this 

system is operated and overseen by the central bank.

iv) Central bank processing: The central bank plays a crucial role in Real-time gross settlement 

transactions.  It  receives  and  processes  the  transaction  details,  ensuring  that  they  meet  all 

regulatory and security requirements. The central bank also maintains settlement accounts for 

participating banks.

v) Interbank settlement: The central bank then debits the sender’s bank’s settlement account 

and credits the recipient’s bank’s settlement account with the transaction amount. This step is 

critical  in ensuring the settlement of the transaction in real-time and in gross,  meaning each 

transaction is settled individually without netting against others.
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vi) Notification to recipient bank: The recipient’s bank receives a notification of the incoming 

funds from the central bank. This notification triggers the crediting of the recipient’s account 

with the transferred amount.

vii) Recipient account crediting:  Upon receiving the notification from the central bank, the 

recipient’s bank immediately credits the funds to the recipient’s account, making them available 

for use.

viii) Confirmation to sender: The sender’s bank sends an instant confirmation to the sender, 

notifying them that the RTGS transaction has been successfully completed. This confirmation 

provides both the sender and the recipient with assurance that the funds have been transferred 

securely and in real time.

ix) Transaction records: Both the sender’s and recipient’s banks maintain transaction records 

for  their  customers.  These  records  serve  as  proof  of  the  transaction  and  can  be  used  for 

reconciliation and auditing purposes.

What Are the Different Modes for Initiating RTGS Transactions in India?

i) Internet banking: Banks offer internet banking services that allow customers to initiate RTGS 

transfers online. Users can log in to their internet banking accounts and follow the steps provided 

by their bank to complete the RTGS transaction.

ii) Mobile banking apps: Banks also provide mobile banking applications that enable customers 

to perform RTGS transactions using their smartphones or tablets. These apps are user-friendly 

and convenient for on-the-go banking.

iii)  Bank  branch:  Customers  can  visit  their  bank’s  physical  branch  and  request  an  RTGS 

transfer  in  person.  Bank  staff  will  assist  in  processing  the  transaction  and  ensure  that  all 

necessary details are provided.
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What Information Is Necessary to Begin an RTGS Transaction?

 The name of the beneficiary bank and branch.

 Recipient’s full name.

 IFSC code of the receiving bank.

 Amount to be transferred.

 Any relevant remarks or notes, if necessary.

 Sender’s account particulars.

 Beneficiary’s account number.

What Are the RTGS Transaction Fees in Banking in India?

In  India,  all  online  RTGS  (Real-Time  Gross  Settlement)  transactions  are free  of 

charge for  customers  as  per Reserve  Bank  of  India  (RBI) guidelines.  However,  banks  may 

charge a nominal fee for RTGS transfers initiated physically at a bank branch. 

RTGS Transaction Fees Overview

Transaction Channel Customer Fee

Online (Internet/Mobile Banking) Nil (Free of charge)

Offline (Bank Branch Visit) Varies by bank, within RBI maximum limits (plus GST)

RBI Maximum Limits for Branch Transactions

For  offline,  branch-based  outward  RTGS  transactions,  the  RBI  has  mandated  a  fee 

framework that banks must adhere to, although they are free to charge lower rates: 

 ₹2,00,000 to ₹5,00,000: Up to ₹25 (plus applicable GST)

 Above ₹5,00,000: Up to ₹50 (plus applicable GST) 
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Inward transactions (receiving money into your account) are always free of charge, regardless of 

the channel used. 

Typical Bank-Specific Offline Charges

Specific charges can vary slightly among banks for branch transactions, as long as they are within 

the RBI's limits. 

Bank Name Offline RTGS Charges (₹2 
Lakh - ₹5 Lakh)

Offline RTGS Charges 
(Above ₹5 Lakh)

State Bank of India (SBI) ₹20 + GST ₹40 + GST
HDFC Bank ₹15 + GST (flat fee for all 

amounts)
₹15 + GST (flat fee for all 
amounts)

ICICI Bank ₹20 + GST ₹45 + GST
Axis Bank ₹25 + GST ₹50 + GST
Punjab National Bank (PNB) ₹24.50 + GST ₹49.50 + GST

To avoid  any fees,  using  your  bank's  internet  or  mobile  banking services  for  RTGS 

transfers is the most cost-effective method. 
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Check Your Progress

Choose the Correct Answer:

1.  Which organization in  India  is  responsible  for  operating  and managing the  Unified 

Payments Interface (UPI) and retail payment systems?

A) Reserve Bank of India (RBI)

B) National Payments Corporation of India (NPCI)

C) Securities and Exchange Board of India (SEBI)

D) NITI Aayog

Answer: B

2. What is the primary objective of moving toward a "Cashless Society"?

A) To eliminate the use of coins entirely

B) To increase transaction speed and financial transparency

C) To reduce the number of bank branches

D) To mandate internet usage for all citizens

Answer: B

3. In the context of the Digital Financial Services (DFS) ecosystem, what does the term 

"Interoperability" refer to?

A) The ability of a single bank to process multiple types of loans

B) The capability of different payment systems to communicate and exchange value seamlessly

C) The requirement for all users to have the same mobile brand

D) The process of converting digital money back into physical cash

Answer: B
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4. Which technology allows mobile money transactions to be performed on basic feature 

phones without an internet connection?

A) Near Field Communication (NFC)

B) Unstructured Supplementary Service Data (USSD)

C) Bluetooth Low Energy (BLE)

D) Quick Response (QR) Codes

Answer: B

5.  In  many  developing  countries,  the  "Story  of  Mobile  Money"  began  primarily  as  a 

solution for:

A) Purchasing international stocks

B) Enabling financial inclusion for the unbanked population

C) Controlling government inflation

D) Reducing the cost of high-end smartphones

Answer: B

6. What is the minimum transaction limit for initiating a fund transfer via the RTGS (Real-

Time Gross Settlement) system in India?

A) ₹10,000

B) ₹1,00,000

C) ₹2,00,000

D) There is no minimum limit

Answer: C

7. As per current RBI guidelines (2026), what is the fee for an RTGS transaction initiated 

through online channels (Internet/Mobile Banking)?
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A) ₹5 per transaction

B) ₹25 per transaction

C) Nil (Free)

D) 0.1% of the transaction value

Answer: C

8. RTGS transactions are described as "Gross Settlement" because:

A) They are settled in large batches at the end of the day

B) They are settled individually on a transaction-by-transaction basis

C) They include "gross" taxes in the final amount

D) They only allow transfers between government accounts

Answer: B

9. What is the maximum fee a bank can charge for an "offline" RTGS transaction between 

₹2,00,000 and ₹5,00,000 at a branch?

A) ₹15 (+ GST)

B) ₹25 (+ GST)

C) ₹50 (+ GST)

D) ₹100 (+ GST)

Answer: B

10. The 22-character unique code used to identify and track every RTGS transaction in 

India is known as:

A) IFSC (Indian Financial System Code)

B) MICR (Magnetic Ink Character Recognition)

C) UTR (Unique Transaction Reference)
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D) MMID (Mobile Money Identifier)

Answer: C

Small Questions – LOCF Mapping Table

S.No Small Question CO
Bloom’s 

Level
PO

1 What is meant by a cashless society? CO1 Remember PO1

2 What is the Digital Financial Services (DFS) ecosystem? CO2 Understand PO2

3 What is mobile money in developing countries? CO3 Understand PO3

4 What  is  the  role  of  digital  payments  in  developing 
countries?

CO4 Understand PO4

5 What is RTGS (Real Time Gross Settlement) network? CO5 Remember PO5

Big Questions – LOCF Mapping Table

S.No Big Question CO
Bloom’s 

Level
PO

1 Explain  the  concept  of  digital  payments  and  the 
development of a cashless society.

CO1 Understand PO1

2 Discuss the Digital Financial Services (DFS) ecosystem and 
its components.

CO2 Analyze PO2

3 Explain the  role of mobile money in developing countries 
with suitable examples.

CO3 Understand PO3

4 Discuss  the  importance  of  digital  financial  services  for 
economic development in developing countries.

CO4 Analyze PO4

5 Explain the working and significance of RTGS networks in 
modern banking systems.

CO5 Evaluate PO5

___________________________
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UNIT – IV

Structure:s

4.1 Introduction to Cryptocurrency 

4.2 Legal and Regulatory Implications of Cryptocurrency

4.3 Legal Position of Cryptocurrencies in India

4.4 Impact on Cryptocurrencies

4.1 Introduction to Cryptocurrency

A cryptocurrency is not a type of currency that can be used in the real world. It can be  

used  to  perform  transactions  only  in  the  digital  world.  So  in  order  to  buy/sell  using  a  

cryptocurrency, it has to be converted from a digital form to some existing currency that is  

used in the real world. For example, Dollars, Rupees, etc. Cryptocurrencies don't have a central  

issuing authority instead using a decentralized system to record transactions and issue new 

units.  

What is Cryptocurrency?

Cryptocurrency  is  a  digital  payment  system  that  does  not  rely  on  banks  to  verify 

transactions. Cryptocurrency payments exist purely as digital entries to an online database. When 

cryptocurrency funds are transferred, the transactions are recorded in a public ledger. 

 In cryptocurrency, “coins” (which are publicly agreed-on records of ownership) are 

generated or produced by "miners".

 These miners are people who run programs on ASIC (Application Specific Integrated 

Circuit) devices made specifically to solve proof-of-work puzzles. 

 The work behind mining coins gives them value, while the scarcity of coins and demand 

for them causes their value to fluctuate. 
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 Cryptocurrencies can be used for buying goods just like fiat currency.

 Cryptocurrencies use encryption to verify and protect transactions.

 It does not exist in physical form and is not typically issued by any central authority.

 They use decentralized control in contrast to central bank digital currency.

Cryptocurrency Examples:

Some of the best-known cryptocurrencies are:

i)  Bitcoin: Bitcoin is  the  most  widely accepted cryptocurrency.  Founded in 2009 by Satoshi 

Nakamoto, it is still the most commonly traded. It is a decentralized digital currency that can be 

transferred on a peer-to-peer Bitcoin network. 

ii)  Ether:   Ether  is  the  native  cryptocurrency  of  the Ethereum blockchain network.  Each 

Ethereum account has an ETH balance and may send ETH to any other account. The smallest 

subunit of Ether is known as Wei. 

iii) Litecoin: Litecoin is a peer-to-peer cryptocurrency and in technical terms, Litecoin is nearly 

identical to Bitcoin. It uses a script in its proof-of-work algorithm. It is an adaptation of Bitcoin 

that is intended to make payment easier. 

iv) Stablecoins: These are the class of cryptocurrencies whose values are designed to stay stable 

relative to real-world assets like the U.S. Dollar.

v) Solana: Solana is  a  competitor  of  Ethereum whose main emphasis is  on speed and cost-

effectiveness.

How Does Cryptocurrency Work?

Cryptocurrencies  are  not  regulated  or  controlled  by  any  central  authority  hence 

cryptocurrency works outside the banking system using different types of coins. 
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i) Mining: Cryptocurrencies are generated through a process called Mining. In this process, the 

miners are required to solve a mathematical puzzle over a specially equipped computer system to 

be rewarded with bitcoins in exchange.

ii)  Buying,  selling,  and  storing: Users  can  buy  cryptocurrencies  from  central  exchanges, 

brokers, or individual currency owners and sell crypto to them. Cryptocurrencies can be stored in 

wallets.

iii)  Investing: Cryptocurrencies  can  be  transferred  from  one  digital  wallet  to  another. 

Cryptocurrencies can be used for the following purposes:

 Buying goods and services.

 Trade-in them.

 Exchange them for cash.

How To Buy Cryptocurrency?

There are three steps involved in buying a cryptocurrency:

i) Choosing a platform: There are two platforms available to choose from:

 Traditional  Brokers: There  are  online  brokers  who  offer  to  buy  and  sell 

cryptocurrencies along with stocks, bonds, etc, but they offer lower trading costs and 

fewer crypto features.

 Cryptocurrency exchanges: Different types of cryptocurrency exchanges are available 

to choose from with different cryptocurrencies, wallet storage, etc.

ii) Funding your account: After choosing the platform, the next step is to fund the account. 

Most crypto exchanges allow users to purchase cryptocurrencies using fiat currency like U.S. 

Dollar, or the Euro, or using Credit and Debit cards, but this varies from platform to platform. 
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An important factor to consider here is the fees that include the potential deposit and withdrawal  

transaction fees plus the trading fees. 

iii)  Placing  an  order: The  order  can  be  placed  via  exchanges  or  broker's  web  or  mobile 

platform. 

 Select the Buy option.

 Choose the order type.

 Enter the number of cryptocurrencies.

 Confirm the order.

A similar process needs to be followed for selling cryptocurrencies.

How To Store Cryptocurrency:

Once the cryptocurrency is  purchased,  it  needs to be stored safely to protect  it  from 

hackers. The usual place to store cryptocurrency is crypto wallets which can be physical devices 

or  online  software.  Not  all  exchanges  or  brokers  provide  crypto  wallet  services.  The 

cryptocurrencies can be stored in these four places:

i)  Custodial  Wallet: In  this  approach,  a  third  party  such  as  a  crypto  exchange  stores  the 

cryptocurrency either through cold storage or hot storage, or a combination of the two. This is  

the most simplest and convenient method for the users as it requires less work on the user's part. 

ii) Cold Wallet: These are also known as Hardware wallets. It  is an offline wallet in which 

hardware connects to the computer and stores the cryptocurrency. The device connects to the 

internet at the time of sending and receiving cryptocurrency but other than that the cryptos are 

safely stored offline.

iii) Hot Wallet: These are the applications that store cryptocurrencies online. These are available 

as desktop or mobile apps.

106



iv) Paper Wallet: This is also known as a physical wallet. It is a printout of the public and 

private keys available as a string of characters or scannable QR codes. To send crypto scan the 

public and private keys and crypto will be received using the public keys.

The Future of Cryptocurrency:

The  future  of  most  cryptocurrencies  is  uncertain,  as  it  is  still  controversial  and  not 

authorized by many Governments, institutions, etc. However, in the near future, it may be used 

on a large scale and accepted more. Because every development of new technologies includes 

the  financial  market  to  ease  the  user  to  the  bottom  level.  The  ICO  (Initial  Offers  of 

Cryptocurrency) is the fundamental part of an independent project that is still in the development 

phase.  In  this  process,  shares  are  not  sold;  the  organization  offers  tokens,  also  known  as 

cryptocurrency. Therefore, with time and the development of these projects, cryptocurrency can 

offer multiple benefits for these projects, and also for investors too. Cryptocurrency is the most 

independent currency in the financial world. Therefore, the fact of prohibiting its dissemination 

and/or use could cause a partial delay with respect to economic trends. Only the future can show 

us how crypto influences our lifestyle.

Features of cryptocurrencies:

i) Decentralization: Cryptocurrencies are decentralized, meaning they operate on a peer-to-peer 

network and are not controlled by a central authority or government.

ii) Security: Cryptocurrencies use cryptographic techniques to ensure the security and integrity 

of transactions and to protect against fraud and hacking.

iii) Transparency: Most cryptocurrencies operate on a public ledger called a blockchain, which 

allows anyone to see all transactions that have occurred on the network.

107



iv) Anonymity: While most cryptocurrencies are not completely anonymous, they do offer a 

high degree of privacy and can allow users to transact without revealing their identity.

v) Limited Supply: Cryptocurrencies are designed with a limited supply to maintain their value 

and prevent inflation.

vi)  Global  Accessibility: Cryptocurrencies  can be  accessed and used from anywhere  in  the 

world, as long as there is an internet connection.

vii)  Low  Transaction  Fees: Compared  to  traditional  banking  and  financial  institutions, 

cryptocurrencies generally have lower transaction fees,  making them an attractive option for 

international transactions.

viii) Programmability: Some cryptocurrencies allow for programmable transactions, meaning 

that they can be programmed to execute automatically based on certain conditions.

However, there are also some potential drawbacks to cryptocurrencies, including:

i)  Volatility: Cryptocurrencies  can  be  highly  volatile,  with  prices  fluctuating  rapidly  and 

unpredictably.

ii) Lack of Regulation: Cryptocurrencies are not yet fully regulated by governments, which can 

lead to uncertainty and potential risk for users.

iii) Limited Acceptance: While the number of merchants accepting cryptocurrencies is growing, 

they are still not widely accepted as a form of payment.

iv) Hacking and Fraud: Cryptocurrencies are vulnerable to hacking and fraud, and there have 

been numerous high-profile incidents of theft and scams in the cryptocurrency world.

Overall,  cryptocurrencies  offer  a  range  of  features  that  make  them  a  unique  and 

innovative form of digital currency. However, they also come with potential risks and challenges 

that users must be aware of before investing in or using them.
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Advantages of Cryptocurrencies:

The following are some of the advantages of cryptocurrencies:

i) Private and Secure: Blockchain technology ensures user anonymity and at the same time the 

use of cryptography in blockchain makes the network secure for working with cryptocurrencies.

ii) Decentralized, Immutable, and Transparent: The entire blockchain network works on the 

principle  of  shared  ownership  where  there  is  no  single  regulating  authority  and  the  data  is 

available to all the permissioned members on the network and is tamper-proof.

iii) Inflation Hedge: Cryptocurrencies are a good means of investing in times of inflation as 

they are limited in supply and there is a cap on mining any type of cryptocurrency.

iv) Faster Settlement: Payments for most cryptocurrencies settle in seconds or minutes. Wire 

transfers at banks can cost more and often take three to five business days to settle.

v) Easy Transactions: Crypto transactions can be done more easily,  in a  private manner in 

comparison to bank transactions. using a simple smartphone and a cryptocurrency wallet, anyone 

can send or receive a variety of cryptocurrencies.

Disadvantages of Cryptocurrencies:

The following are some of the drawbacks of cryptocurrencies:

i) Cybersecurity issues: Cryptocurrencies will be subject to cybersecurity breaches and may fall 

into  the  hands  of  hackers.  Mitigating  this  will  require  continuous  maintenance  of  security 

infrastructure.

ii)  Price  Volatility: Cryptocurrencies  are  highly  volatile  in  terms  of  price  as  they  have  no 

underlying value and there is a supply-demand-like equation that is used to determine the price 

of cryptocurrencies. 
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iii) Scalability: Scalability is one of the major concerns with cryptocurrencies. Digital coins and 

tokens adoption is increasing rapidly but owing to the sluggish nature of the blockchain makes 

cryptocurrencies prone to transaction delays. Cryptocurrencies cannot compete with the number 

of transactions that payment giants like VISA, and Mastercard process in a day.

iv)  Less awareness: Cryptocurrency is  still  a  new concept for  the people and the long-term 

sustainability of cryptocurrencies remains to be seen.

Risks and Challenges:

i) Volatility: Prices can fluctuate dramatically in a short period, posing significant financial risk.

ii)  Regulatory  Uncertainty:  The  legal  status  varies  globally  and  is  still  evolving,  creating 

compliance challenges.

iii) Security Risks: While the blockchain itself is secure, exchanges and individual wallets can 

be vulnerable to hacks and scams.

iv)  Irreversibility:  Transactions  cannot  be  reversed,  so sending funds to  the  wrong address 

usually means a permanent loss. 

4.2 Legal and Regulatory Implications of Crypto currency

The legal and regulatory landscape for cryptocurrency is a complex, evolving patchwork 

globally, with governments focusing primarily on investor protection, financial stability, and 

preventing illicit  activities like  money  laundering  and  tax  evasion.  Approaches  vary  widely, 

from outright bans to permissive frameworks that foster innovation.

Key Legal and Regulatory Implications:

i)  Legal Status and Classification: A primary challenge is  the inconsistent  classification of 

cryptocurrencies.  They  can  be  treated  as  property  (U.S.,  Australia),  commodities  (Canada), 

securities (U.S. for some tokens), or a unique digital asset class (India), but are rarely considered 
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legal tender (El Salvador is a notable exception). This classification dictates the applicable laws 

and regulatory bodies (e.g., SEC or CFTC in the U.S.).

ii) Anti-Money Laundering (AML) and Counter-Terrorism Financing (CFT): Due to their 

pseudonymous nature and cross-border reach, cryptocurrencies are susceptible to use in illicit 

activities. The Financial Action Task Force (FATF) sets global standards requiring Virtual Asset 

Service  Providers  (VASPs),  such  as  exchanges,  to  implement  robust  Know Your  Customer 

(KYC) procedures, monitor for suspicious activity, and comply with the "Travel Rule" (sharing 

originator and beneficiary information for transactions above a certain threshold).

iii) Taxation: Tax authorities worldwide, such as the IRS in the U.S. and the Ministry of Finance 

in India, consider cryptocurrency transactions taxable events. Generally, profits from selling or 

exchanging crypto are subject to capital gains or income tax, depending on the jurisdiction and 

classification.  Compliance  requires  detailed  record-keeping  of  all  transactions  to  accurately 

calculate tax liabilities.

iv)  Investor  and  Consumer  Protection: Regulatory  bodies  aim to  protect  consumers  from 

fraud, scams (e.g., fake ICOs, Ponzi schemes), hacking, and the extreme volatility of the market. 

In many jurisdictions, the lack of a central authority means limited or no recourse for victims of 

theft or fraud, highlighting the need for robust personal security measures.

v) Financial  Stability and Monetary Policy: Central  banks like the Reserve Bank of India 

(RBI) express concern that widespread adoption of unregulated private cryptocurrencies could 

impact national monetary stability. In response, many countries are exploring or launching their 

own Central Bank Digital Currencies (CBDCs) as a regulated alternative.

vi)  Jurisdictional  Challenges: The  decentralized  and  transnational  nature  of  blockchain 

technology creates enforcement challenges. A single transaction might involve participants in 
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multiple countries, making it difficult to determine which laws apply and which authority has 

jurisdiction in a dispute. International cooperation is seen as essential to creating a harmonized 

regulatory environment. 

4.3 Legal Position of Cryptocurrencies in India

Cryptocurrency  is  not  a  legal  tender  in  India,  but  it's  not  completely  banned; it's 

unregulated  but  taxed heavily,  with  the  government  viewing it  as  a  "Virtual  Digital  Asset" 

(VDA). While the Reserve Bank of India (RBI) warns of risks, private cryptos are treated as 

assets, not currency, with a 30% tax on gains and no deduction for losses, under rules introduced 

via the Finance Act 2022. The government has considered bans but currently focuses on taxation 

and cautioning users, also launching its own CBDC (Digital Rupee). 

Current Status:

 Not Legal Tender: Crypto isn't recognized as official money in India. 

 Unregulated: There's no specific law for crypto, but it's brought under tax net. 

 High Taxation: A 30% tax on gains from VDAs, plus a 1% TDS (Tax Deducted at 

Source) on transfers, applies. 

 RBI Caution: The RBI advises caution, highlighting financial, operational, and security 

risks. 

Key Government Actions:

 Finance Act 2022: Established the tax framework for VDAs, treating them as assets. 

 Digital Rupee (e₹): India is launching its own Central Bank Digital Currency (CBDC), 

separate from private cryptos. 

 Potential  Future  Laws: Bills  to  ban  private  crypto  have  been  proposed  but  not 

passed; the focus is on regulation through taxation. 
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In Simple Terms:

You can buy, sell, and hold crypto in India, but expect to pay significant taxes, and the 

government views it with caution, not as a substitute for the Rupee. 

4.4 Impact on Cryptocurrencies:

Cryptocurrencies have had a significant and multifaceted impact across global finance, 

technology, and society. This includes both disruptive opportunities and notable challenges. 

i) Financial Innovation and Inclusion: Cryptocurrencies, built on blockchain technology, have 

enabled new forms of financial services, particularly decentralized finance (DeFi), that operate 

without traditional intermediaries like banks. This has the potential to offer financial access to 

millions of "unbanked" individuals worldwide with only an internet connection.

ii) Faster, Cheaper Transactions: They facilitate faster and more cost-effective peer-to-peer 

and cross-border transactions compared to traditional  methods,  which often involve multiple 

intermediaries and high fees.

iii) Increased Volatility: The cryptocurrency market is known for extreme price fluctuations, 

driven  largely  by  speculation,  market  sentiment,  and  news  events  rather  than  traditional 

economic  fundamentals.  This  volatility  has  a  spillover  effect  on  traditional  stock  markets, 

creating both opportunities and significant risks for investors.

iv) New Investment Opportunities: Cryptocurrencies have emerged as a distinct, albeit highly 

speculative, asset class for investment and portfolio diversification. New financial products like 

futures contracts and exchange-traded funds (ETFs) have emerged to provide exposure to crypto 

assets. 
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Challenges and Risks:

i) Regulatory Uncertainty: The lack of a clear, consistent global regulatory framework poses 

significant  challenges  for  governments,  businesses,  and investors.  Regulatory crackdowns or 

new tax laws can cause market instability.

ii)  Security  Vulnerabilities:  While  blockchain  technology  is  inherently  secure,  associated 

services  like  cryptocurrency  exchanges  and  user  wallets  remain  vulnerable  to  cyberattacks, 

hacking, and fraud, with limited recourse for victims to recover lost funds.

iii)  Illicit  Activities:  The  pseudonymous  nature  of  many  cryptocurrencies  makes  them 

susceptible to use for money laundering, tax evasion, and other illegal activities, raising concerns 

for law enforcement and financial authorities.

iv)  Environmental  Concerns:  Certain  cryptocurrencies,  particularly  those  using  a  proof-of-

work  consensus  mechanism  (like  Bitcoin),  consume  vast  amounts  of  energy  for  mining 

operations, leading to significant environmental impact and e-waste generation. However, other 

mechanisms like proof-of-stake drastically reduce energy consumption.

v) Impact on Monetary Policy: Decentralized cryptocurrencies challenge the ability of central 

banks to control the money supply and implement effective monetary policy, prompting many 

nations to explore the development of their own Central Bank Digital Currencies (CBDCs). 

Overall,  cryptocurrencies  are  acting  as  a  powerful  catalyst  for  change  in  the  global 

financial system, fostering innovation while also presenting complex economic and regulatory 

challenges that require careful management. 
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Check Your Progress

Choose the Correct Answer:

1. Which of the following is a key feature of cryptocurrency?

A. Centralized control

B. Physical form

C. Decentralization

D. Government backing

Answer: C

2. Cryptocurrencies mainly operate on which technology?

A. Cloud computing

B. Artificial Intelligence

C. Blockchain

D. Virtual Reality

Answer: C

3. Which of the following is an advantage of cryptocurrencies?

A. High transaction fees

B. Limited accessibility

C. Fast and low-cost international transfers

D. Complete price stability

Answer: C

4. Which of the following is a major disadvantage of cryptocurrencies?

A. Transparency

B. Price volatility
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C. Decentralization

D. Digital nature

Answer: B

5. Bitcoin and Ethereum are examples of:

A. Stablecoins

B. Central Bank Digital Currencies

C. Cryptocurrencies

D. Utility tokens

Answer: C

6. A crypto wallet is mainly used to:

A. Mine cryptocurrencies

B. Store private and public keys

C. Print digital coins

D. Regulate crypto markets

Answer: B

7. Which of the following is a type of cryptocurrency wallet?

A. Savings wallet

B. Hardware wallet

C. Fixed deposit wallet

D. Credit wallet

Answer: B
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8. Which authority in India has expressed concerns regarding cryptocurrencies?

A. SEBI

B. RBI

C. Supreme Court

D. NITI Aayog

Answer: B

9. What is the legal position of cryptocurrencies in India?

A. Completely illegal

B. Legal tender

C. Not legal tender but allowed to trade with regulation and taxation

D. Banned permanently

Answer: C

10. Which of the following is one impact of regulation on cryptocurrencies?

A. Increased anonymity

B. Reduced transparency

C. Improved investor protection

D. Elimination of blockchain

Answer: C
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Small Questions – LOCF Mapping Table

S.No Small Question CO
Bloom’s 

Level
PO

1 What is meant by cryptocurrency? CO1 Remember PO1

2 What are the main features of cryptocurrencies? CO2 Understand PO2

3 What is a cryptocurrency wallet? CO3 Remember PO3

4 What  are  the  legal  and  regulatory  issues  related  to 
cryptocurrencies?

CO4 Understand PO4

5 What is the legal position of cryptocurrencies in India? CO5 Understand PO5

Big Questions – LOCF Mapping Table

S.No Big Question CO
Bloom’s 

Level
PO

1 Explain the concept of cryptocurrencies and their important 
features.

CO1 Understand PO1

2 Discuss the benefits and disadvantages of cryptocurrencies. CO2 Analyze PO2

3 Explain  the  different  types  of  cryptocurrencies  and 
cryptocurrency wallets.

CO3 Understand PO3

4 Discuss  the  legal  and  regulatory  implications  of 
cryptocurrencies.

CO4 Analyze PO4

5 Explain the legal position and impact of cryptocurrencies in 
India.

CO5 Evaluate PO5

___________________________
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UNIT – V

Structure:

5.1 Introduction to Blockchain Technology

5.2 Blockchain Technology in FinTech

5.3 An Understanding of Blockchain Technology, its potential and Applications

5.4 Blockchain Technology in Banking

5.5 Blockchain Technology in Indian Banking Sector 

5.6 Blockchain Technology in Supply Chain Management

5.1 Introduction to Blockchain Technology

Blockchain is a revolutionary technology that functions as a shared, immutable digital 

ledger. The name "blockchain" comes from its structure data is organized in blocks, with each 

new block linked to the one before it, forming a continuous chain.

Each block contains crucial data, such as a list of transactions, a timestamp, and a unique 

identifier called a cryptographic hash. This hash is generated from the block's contents and the 

hash of the previous block, ensuring that each block is tightly connected to the one before it.

 Blockchain's  linked structure makes data tampering detectable by altering hashes and 

breaking the chain.

 It acts as a distributed database, storing transactions across the network.

 Each transaction is verified by the majority, ensuring legitimacy.

 This decentralization prevents any single party from manipulating the data.

Blockchain is  decentralized and distributed,  meaning no single authority controls  it.  

Instead, multiple computers (nodes) on a network each have a copy of the blockchain, keeping  
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the ledger synchronized. This setup ensures that once data, like a transaction, is recorded and  

confirmed, it becomes immutable almost impossible to alter or delete.

How does Blockchain Technology Work? 

One of the famous use of Blockchain is Bitcoin. Bitcoin is a cryptocurrency and is used 

to exchange digital assets online. Bitcoin uses cryptographic proof instead of third-party trust for 

two parties to execute transactions over the Internet. Each transaction protects through a digital  

signature. 

Blockchain Decentralization

There is no Central Server or System which keeps the data of the Blockchain. The data is  

distributed over Millions of Computers around the world which are connected to the Blockchain. 

This  system allows the Notarization of  Data as  it  is  present  on every Node and is  publicly 

verifiable.
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Blockchain Nodes

A node is a computer connected to the Blockchain Network. Node gets connected with 

Blockchain using the client. The client helps in validating and propagating transactions onto the 

Blockchain. When a computer connects to the Blockchain, a copy of the Blockchain data gets 

downloaded  into  the  system and  the  node  comes  in  sync  with  the  latest  block  of  data  on 

Blockchain.  The  Node  connected  to  the  Blockchain  which  helps  in  the  execution  of  a 

Transaction in return for an incentive is called Miners.
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Disadvantages of the Current Transaction System:

 Cash can only be used in low-amount transactions locally.

 The huge waiting time in the processing of transactions.

 The  need  for  a  third  party  for  verification  and  execution  of  Transactions  makes  the 

process complex.

 If the Central Server like Banks is compromised, the whole system is affected including 

the participants.

 Organizations doing validation charge high process thus making the process expensive.

Building trust with Blockchain: Blockchain enhances trust across a business network. It's not 

that  you  can't  trust  those  who  you  conduct  business  with  it's  that  you  don't  need  to  when 

operating on a Blockchain network. Blockchain builds trust through the following five attributes:

 Distributed: The  distributed  ledger  is  shared  and  updated  with  every  incoming 

transaction among the nodes connected to the Blockchain. All this is done in real time as 

there is no central server controlling the data.
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 Secure: There  is  no  unauthorized  access  to  Blockchain  made  possible  through 

Permissions and Cryptography.

 Transparent: Because  every  node  or  participant  in  Blockchain  has  a  copy  of  the 

Blockchain data, they have access to all transaction data. They themselves can verify the 

identities without the need for mediators.

 Consensus-based: All  relevant  network  participants  must  agree  that  a  transaction  is 

valid. This is achieved through the use of consensus algorithms.

 Flexible: Smart Contracts which are executed based on certain conditions can be written 

into the platform. Blockchain Networks can evolve in pace with business processes.

Key Components of Blockchain

Blockchain technology relies on a few fundamental components and concepts that work 

together to achieve its functionality:

 Distributed  Ledger:  Blockchain  is  a  shared  record  system  spread  across  many 

computers, with each participant having a copy. Once data is added, it can't be changed or 

deleted, ensuring no single point of failure or control.

 Blocks: Data is stored in blocks, each containing a set of transactions, a timestamp, and a 

reference (hash) to the previous block.  This creates a secure,  linked chain of blocks, 

where any change would disrupt the chain.

 Nodes  (Peer-to-Peer  Network): Nodes are  the  devices  in  the  network  that  store  the 

blockchain  and  validate  new  transactions.  They  communicate  directly,  ensuring  the 

blockchain remains decentralized and operates without a central authority.
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 Cryptography (Hashes & Signatures): Blockchain uses cryptography to secure data. 

Each block’s unique hash acts as a tamper-proof seal, and public/private key pairs verify 

the authenticity of transactions, ensuring data integrity and privacy.

 Consensus  Mechanism:  Nodes  agree  on  the  blockchain’s  state  using  consensus 

algorithms (e.g., Proof of Work or Proof of Stake). This prevents fraud by ensuring that 

the majority of the network agrees on each new block.

 Smart Contracts: Smart contracts are automated scripts on the blockchain that execute 

actions when specific conditions are met. They help automate complex processes like 

payments and agreements, without the need for intermediaries, providing transparency 

and security.

History and Evolution of Blockchain

In 1982 Cryptographer David Chaum proposed a protocol,  that  resembles blockchain 

elements, aiming to secure information among network participants. In the early 1990s, Stuart 

Haber and W. Scott Stornetta created the first prototype of a cryptographically secured chain of 

blocks,  using  hashing  to  time-stamp  documents  to  prevent  tampering.  This  led  to  the 

development of Merkle trees in 1992, improving efficiency.
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Bitcoin was created in 2008 when an unknown entity published a white paper, using the 

name Satoshi Nakamoto. Bitcoin introduced a decentralized, public blockchain that solved the 

double-spending  problem  in  digital  money,  allowing  secure  transactions  without  relying  on 

banks or governments.

In 2015, Vitalik Buterin launched Ethereum, which expanded blockchain’s capabilities 

beyond cryptocurrency by introducing smart contracts. This marked the shift to Blockchain 2.0, 

where developers could build decentralized applications (DApps) on the blockchain.

Application of Blockchain

 Leading Investment Banking Companies like Credit Suisse, JP Morgan Chase, Goldman 

Sachs, and Citigroup have invested in Blockchain and are experimenting to improve the 

banking experience and secure it. 

 Following  the  Banking  Sector,  the  Accountants  are  following  the  same  path. 

Accountancy  involves  extensive  data,  including  financial  statements  spreadsheets 

containing lots of personal and institutional data. Therefore, accounting can be layered 

with blockchain to easily track confidential and sensitive data and reduce human error 

and fraud. Industry Experts from Deloitte, PwC, KPMG, and EY are proficiently working 

and using blockchain-based software.

 Booking a Flight requires sensitive data ranging from the passenger's name, credit card 

numbers,  immigration  details,  identification,  destinations,  and  sometimes  even 

accommodation and travel information. So sensitive data can be secured using blockchain 

technology. Russian Airlines are working towards the same. 

 Various industries, including hotel services, pay a significant amount ranging from 18-

22% of their revenue to third-party agencies. Using blockchain, the involvement of the 
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middleman  is  cut  short  and  allows  interaction  directly  with  the  consumer  ensuring 

benefits  to  both  parties.  Winding  Tree  works  extensively  with  Lufthansa,  AirFrance, 

AirCanada, and Etihad Airways to cut short third-party operators charging high fees. 

 Barclays  uses  Blockchain  to  streamline  the  Know Your  Customer  (KYC)  and  Fund 

Transfer processes while filling patents against these features. 

 Visa uses Blockchain to deal with business-to-business payment services. 

 Unilever uses Blockchain to track all their transactions in the supply chain and maintain 

the product's quality at every stage of the process. 

 Walmart has been using Blockchain Technology for quite some time to keep track of 

their food items coming right from farmers to the customer. They let the customer check 

the product’s history right from its origin. 

 DHL and Accenture work together to track the origin of medicine until it reaches the 

consumer. 

 Pfizer,  an  industry  leader,  has  developed  a  blockchain  system to  keep  track  of  and 

manage the inventory of medicines. 

 The government of Dubai looking forward to making Dubai the first-ever city to rely on 

entirely and work using blockchain, even in their government office. 

 Along with  the  above  organizations,  leading tech  companies  like  Google,  Microsoft, 

Amazon, IBM, Facebook, TCS, Oracle, Samsung, NVIDIA, Accenture, and PayPal, are 

working on Blockchain extensively

Is Blockchain Secure?

Nowadays,  as  the  blockchain  industry  is  increasing  day  by  day,  a  question  arises  is 

Blockchain safe? or how safe is blockchain? As we know after a block has been added to the end 
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of the blockchain, previous blocks cannot be changed. If a change in data is tried to be made then 

it keeps on changing the Hash blocks, but with this change, there will be a rejection as there are 

no similarities with the previous block.

Just imagine there is a who hacker runs a node on a blockchain network, he wants to alter 

a  blockchain and steal  cryptocurrency from everyone else.  With a  change in the copy,  they 

would have to convince the other nodes that their copy was valid.

They would need to control a majority of the network to do this and insert it at just the right 

moment. This is known as a 51% attack because you need to control more than 50% of the 

network to attempt it.

Timing would be everything in this type of attack—by the time the hacker takes any 

action, the network is likely to have moved past the blocks they were trying to alter.

Blockchain Project Ideas

Here are a few project ideas for beginners looking to learn more about blockchain technology:

 Cryptocurrency Wallet: Create a simple cryptocurrency wallet application that allows 

users to send and receive digital assets.

 Blockchain Explorer: Develop a web-based application that allows users to view and 

search the transactions on a specific blockchain.

 Smart Contract: Implement a simple smart contract on the Ethereum blockchain that 

can be used to manage a digital token or asset.

 Voting System:  Create  a  blockchain-based voting system that  allows for  secure  and 

transparent voting while maintaining voter anonymity.
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 Supply  Chain  Management: Develop  a  blockchain-based  system  for  tracking  the 

movement of goods and services through a supply chain, providing greater transparency 

and traceability.

 Decentralized  marketplace: Create  a  decentralized  marketplace  using  blockchain 

technology where the goods and services can be directly bought by the customers without 

any intermediary.

 Identity Management: Create a decentralized digital identity management system that 

allows users to control their personal information and share it securely with others.

 These  are  just  a  few examples,  there  are  many  other  possibilities  to  explore  within 

Blockchain technology.

Future Scope of Blockchain Technology

Finance,  supply chain management,  and the  Internet  of  Things  are  just  a  few of  the 

sectors  that  blockchain  technology  has  the  power  to  upend  (IoT).  The  following  are  some 

potential uses for blockchain in the future:

 Digital Identity: Blockchain-based digital IDs might be used to store personal data safely 

and securely as well  as offer a means of establishing identity without the need for a 

central authority.

 Smart Contracts: A variety of legal and financial transactions could be automated using 

smart contracts, self-executing contracts with the terms of the agreement put straight into 

lines of code.

 Decentralized  Finance  (DeFi):  Using  blockchain  technology,  decentralized  financial 

systems  might  be  built  that  support  peer-to-peer  transactions  and  do  away  with 

conventional intermediaries like banks.
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 Supply Chain Management: Blockchain technology can be applied to a permanent record 

of  how  goods  and  services  have  been  moved,  enabling  improved  openness  and 

traceability  across  the  whole  supply  chain.

-Internet of Things (IoT): Blockchain technology may be used to build decentralized, 

secure networks for IoT devices, enabling them to exchange data and communicate with 

one another in an anonymous, safe manner.

In general,  blockchain technology is  still  in its  early stages and has a wide range of 

potential applications.

Advantages of Blockchain Technology:

 Decentralization: The decentralized nature of blockchain technology eliminates the need 

for intermediaries, reducing costs and increasing transparency.

 Security: Transactions on a blockchain are secured through cryptography, making them 

virtually immune to hacking and fraud.

 Transparency: Blockchain technology allows all parties in a transaction to have access to 

the same information, increasing transparency and reducing the potential for disputes.

 Efficiency:  Transactions  on  a  blockchain  can  be  processed  quickly  and  efficiently, 

reducing the time and cost associated with traditional transactions.

 Trust: The transparent and secure nature of blockchain technology can help to build trust 

between parties in a transaction.

Disadvantages of Blockchain Technology:

 Scalability: The decentralized nature of blockchain technology can make it difficult to 

scale for large-scale applications.
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 Energy Consumption: The process of mining blockchain transactions requires significant 

amounts  of  computing  power,  which  can  lead  to  high  energy  consumption  and 

environmental concerns.

 Adoption: While the potential applications of blockchain technology are vast, adoption 

has  been  slow  due  to  the  technical  complexity  and  lack  of  understanding  of  the 

technology.

 Regulation: The regulatory framework around blockchain technology is still in its early 

stages, which can create uncertainty for businesses and investors.

 Lack of  Standards:  The lack of  standardized protocols  and technologies  can make it 

difficult for businesses to integrate blockchain technology into their existing systems.

 Overall, the advantages of blockchain technology are significant and have the potential to 

revolutionize  many  industries.  However,  there  are  also  several  challenges  and 

disadvantages that must be addressed before the technology can reach its full potential.

5.2 Blockchain Technology in FinTech

Blockchain technology in Fintech provides a secure, transparent, and decentralized digital 

ledger  for  financial  transactions,  revolutionizing  the  industry  by  cutting  costs,  speeding  up 

processes  (like  cross-border  payments),  eliminating  intermediaries,  and  improving  security 

through cryptography and immutability,  enabling innovations  like  smart  contracts  and better 

asset tracking for more efficient, trusted, and inclusive financial services. 

How Blockchain Works in Fintech

 Distributed Ledger: Instead of a central bank holding records, transactions are shared 

and synchronized across many computers (nodes).
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 Blocks & Chains: Transactions are grouped into "blocks," cryptographically linked to 

the previous block, forming a secure, chronological "chain".

 Decentralization: No  single  entity  controls  the  network,  preventing  single  points  of 

failure or manipulation.

 Immutability: Once a transaction is recorded, it's nearly impossible to alter, creating a 

tamper-proof audit trail. 

Key Benefits for Fintech

 Enhanced Security: Cryptography and decentralization make data extremely secure and 

resistant to fraud.

 Reduced Costs & Intermediaries: Removes the need for third-party middlemen (like 

clearinghouses), lowering fees.

 Faster  Transactions: Enables  near-instantaneous  settlements,  especially  crucial  for 

international transfers.

 Transparency & Traceability: All participants can see and verify transactions, building 

trust and simplifying compliance.

 Automation  with  Smart  Contracts: Self-executing  contracts  automatically  enforce 

terms, streamlining loan processing or claims. 

Fintech Applications

 Cryptocurrencies: The foundation for digital currencies like Bitcoin.

 Cross-Border Payments: Faster, cheaper international money transfers.

 Trade Finance: Improves efficiency and reduces risk in complex trade processes.

 Digital Identity: Securely verifies customer identities (KYC).
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 Asset Tokenization: Divides ownership of assets (like real estate) into digital shares for 

easier trading. 

5.3 An Understanding of Blockchain Technology, its potential and Applications

Best Applications of Blockchain in the Real World

Blockchain is created as a chain of blocks where each of these blocks has some digital  

information. Each of the Blockchain blocks has a unique 32-bit whole number called a nonce  

which is connected to a 256-bit hash number attached to it. These blocks are connected to each 

other using a chain of cryptographic hash functions that links each block to its previous block.  

These three components together ensure security in the blockchain. Today with these high-end 

technologies, Blockchain Applications are changing the world totally.

Blockchain is distributed which means everyone obtains a copy in the case of a public  

blockchain. So it is very difficult to modify the data in the blockchain because to do so every 

copy in every location would need to be changed (which is near to impossible) This makes  

blockchain both distributed and immutable along with maintaining transparency as the data in 

the block is not hidden in any way. All of these properties of blockchain ensure the highest  

levels of security which is why it is so popular in many applications that prioritize security and  

transparency. Nowadays, Blockchain applications are used by companies on a large scale.

So let's see some applications of Blockchain in the real world.

i) Asset Management

Asset Management is one of the biggest applications of Blockchain. Blockchain plays a  

big part in the financial world and it is no different in asset management. In general terms,  

asset management involves the handling and exchange of different assets that an individual  

may  own such  as  fixed  income,  real  estate,  equity,  mutual  funds,  commodities,  and  other  
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alternative investments. Normal trading processes in asset management can be very expensive,  

especially  if  the  trading  involves  multiple  countries  and  cross-border  payments.  In  such  

situations,  Blockchain can be a  big help as it  removes the need for  intermediaries  such as  

brokers, custodians, brokers, settlement managers, etc. Instead, the blockchain ledge provides a  

simple and transparent process that removes the chances of error.

ii) Cross-Border Payments

Have you ever tried any applications of Blockchain which make cross-border payments  

in different currencies from one country to another? This can be a long complicated process  

and it can take many days for the money to arrive at its destination. Blockchain has helped in  

simplifying these cross-border payments by providing end-to-end remittance services without  

any intermediaries. There are many remittance companies that offer Blockchain services which 

can be used to make international remittances within 24 hours.

iii) Healthcare

Blockchain can have a big impact on healthcare using smart contracts and healthcare is  

one of the biggest applications of blockchain. These smart contracts mean that a contract is  

made  between 2  parties  without  needing any  intermediary.  All  the  parties  involved in  the  

contract  know the contract  details  and the contract  is  implemented automatically  when the  

contract  conditions are  met.  This  can be very useful  in  healthcare  wearing personal  health 

records  can  be  encoded  via  Blockchain  so  they  are  only  accessible  to  primary  healthcare 

providers with a key. They also help in upholding the HIPAA Privacy Rule which ensures that  

patient information is confidential and not accessible to everyone.
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iv) Cryptocurrency

Perhaps one of the most popular applications of Blockchain is in Cryptocurrency  . Who 

hasn't  heard  about  Bitcoin  and  its  insane  popularity?  One  of  the  many  advantages  of  

cryptocurrency using blockchain as it has no geographical limitations. So crypto coins can be  

used for transactions all over the world. The only important thing to keep in mind is exchange  

rates and that people may lose some money in this process. However, this option is much better  

than regional  payment apps such as Paytm in India which are only relevant in a particular  

country or geographical region and cannot be used to pay money to people in other countries.

v) Birth and Death Certificates

There  are  many  people  in  the  world  who  don't  have  a  legitimate  birth  certificate,  

especially in the poorer countries of the world. According to UNICEF, one-third of all children 

under  the  age  of  five  don't  have  a  birth  certificate.  And  the  problem  is  similar  to  death  

certificates as well. However, Blockchain can help in solving this problem by creating a secure 

repository  of  birth  and  death  certificates  that  are  verified  and  can  only  be  accessed  by  

authorized people. Isn't it an amazing Blockchain application?

vi) Online Identity Verification

It  is  not  possible  to  complete  any  financial  transactions  online  without  online 

verification and identification. And this is true for all the possible service providers any user  

might  have  in  the  financial  and  banking  industry.  However,  blockchain  can  centralize  the  

online identity verification process so that users only need to verify their identity once using  

blockchain and then they can share this identity with whichever service provider they want.  

Users  also  have  the  option  to  choose  their  identity  verification  methods  such  as  user 
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authentication,  facial  recognition,  etc.  Among  the  several  applications  of  Blockchain,  this  

application is widely used blockchain application is the entire industry.

vii) Internet of Things

The Internet of Things is a network of interconnected devices that can interact with 

others and collect data that can be used for gaining useful insights. Any system of "things"  

becomes IoT once it  is  connected. The most common example of  IoT   is  perhaps the Smart 

Home  where  all  the  home  appliances  such  as  lights,  thermostats,  air  conditioners,  smoke  

alarms, etc. can be connected together on a single platform. But where do the applications of  

Blockchain  come  into  this?  Well,  Blockchain  is  needed  for  providing  security  for  this  

massively distributed system. In IoT, the security of the system is only as good as the least  

secured device which is the weak link. Here Blockchain can ensure that the data obtained by  

the IoT devices are secure and only visible to trusted parties.

viii) Copyright and Royalties

Applications of blockchain have also touched the Creative industry as well. Copyright  

and  royalties  are  a  big  issue  in  creative  sectors  like  music,  films,  etc.  These  are  artistic  

mediums and it doesn't sound like they have any link with Blockchain. But this technology is  

quite important in ensuring security and transparency in the creative industries. There are many 

instances where music, films, art, etc. is plagiarized and due credit is not given to the original  

artists.  This  can be rectified  using Blockchain  which has  a  detailed ledger  of  artist  rights.  

Blockchain is also transparent and can provide a secure record of artist royalties and deals with 

big  production  companies.  The  payment  of  royalties  can  also  be  managed  using  digital  

currencies like Bitcoin.
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5.4 Blockchain Technology in Banking 

Blockchain  technology  offers  significant  benefits  to  the  banking  sector,  including 

enhanced security,  increased operational efficiency,  and lower transaction costs.  It  achieves 

this by providing a decentralized, immutable, and transparent ledger system that reduces reliance 

on intermediaries. 

Key Applications & Benefits:

 Cross-Border  Payments  &  Remittances: Faster,  cheaper,  and  more  accessible 

international transfers by reducing reliance on intermediaries and clearinghouses.

 Streamlined Operations: Simplifies complex, time-consuming processes, making them 

more efficient and cost-effective.

 Enhanced  Security  &  Fraud  Reduction: Immutable  records  and  distributed  nature 

make fraud and cyberattacks harder, securing high-value assets and identity verification.

 Improved Transparency: Offers  clear,  authentic,  and traceable records of  ownership 

and transactions, boosting trust.

 Digital  Identity  Management: Securely  verifies  customer  identities  and  credentials 

across institutions, reducing identity theft.

 Trade Finance & Asset Tracking: Precisely tracks ownership of assets like property or 

intellectual property, reducing risk.

 New  Services: Enables  personalized  loyalty  programs,  instant  access  to  funds,  and 

innovative customer offerings. 
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Impact on the Banking Landscape:

 Cost Reduction: Significant savings from removing third-party services (clearinghouses, 

custodians).

 Increased Efficiency: Near real-time settlement capabilities.

 Evolution of Role: Banks may shift to become "trust anchors," offering digital custody, 

identity verification, and integration services in a blockchain-centric world. 

Leading Examples:

 Major  banks  globally,  including  ICICI  Bank,  SBI,  and  YES  Bank,  are  actively 

developing blockchain projects.

 Platforms like Liink (formerly IIN) facilitate secure interbank information exchange. 

Advantages

 Enhanced Security  and Fraud Prevention: The  cryptographic  nature  of  blockchain 

creates tamper-proof and immutable transaction records, making it extremely difficult for 

hackers to alter data or commit fraud. Decentralization eliminates single points of failure,  

increasing the system's resilience against cyberattacks.

 Increased Efficiency and Speed: Blockchain streamlines processes by enabling direct 

peer-to-peer  transactions  and  automating  workflows  through  smart  contracts.  This 

significantly reduces transaction times, especially for cross-border payments, from days 

to mere minutes or seconds.

 Reduced Costs: By cutting out intermediaries such as clearinghouses and correspondent 

banks, blockchain significantly lowers operational and transaction fees for both banks 

and customers.
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 Greater Transparency and Traceability: All  authorized participants in a blockchain 

network  have  access  to  the  same  real-time,  shared  ledger,  which  provides  full 

transparency and an extensive audit trail for all transactions. This simplifies auditing and 

regulatory compliance efforts, particularly for anti-money laundering (AML) and Know 

Your Customer (KYC) procedures.

 Innovation and Financial Inclusion: The technology fosters new business models, such 

as asset tokenization and decentralized finance (DeFi) solutions. It  also helps provide 

access to banking services for unbanked populations by reducing the need for physical 

infrastructure. 

Key Use Cases

 Cross-Border Payments: Platforms like RippleNet and JPM Coin leverage blockchain 

to offer near-instant,  low-cost international transfers,  bypassing the traditional SWIFT 

network.

 Trade  Finance: Banks  such  as HSBC have  used  blockchain  to  digitize  trade 

documentation,  reducing  the  time  to  process  letters  of  credit  from  several  days  to 

under 24 hours.

 Identity Verification: Blockchain can provide a secure, shared, and unchangeable record 

for  customer  identities,  which  streamlines  the  time-consuming  KYC  process  across 

different institutions.

 Clearing and Settlement: The technology enables real-time gross settlement (RTGS) by 

providing  a  single  source  of  truth,  reducing  the  need  for  manual  reconciliation  and 

associated delays. 
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5.5 Blockchain Technology in Indian Banking Sector 

Blockchain  technology  is  transforming  Indian  banking  by  boosting  security, 

transparency, and efficiency through decentralized, immutable ledgers, streamlining processes 

like KYC, cross-border payments,  and trade finance,  with major banks forming consortiums 

(like IBBIC) to implement solutions for faster settlements and reduced fraud, fostering greater 

financial inclusion and innovation like DeFi. 

Key Applications & Benefits

 Security & Fraud Reduction: Immutable records prevent tampering, reducing risks in 

asset  tracking, data management,  and KYC, lowering fraud and improving regulatory 

compliance.

 Enhanced Efficiency & Speed: Eliminates intermediaries,  reduces reconciliation, and 

automates processes via smart contracts, leading to faster settlements and lower costs for 

payments (NEFT, IMPS) and trade finance.

 Transparency &  Trust: Shared,  real-time  ledgers  provide  a  single  source  of  truth, 

increasing trust among participants.

 KYC &  Digital  Identity: Creates  secure,  reusable  digital  identities,  eliminating 

redundant checks and reducing fraud.

 Cross-Border Payments: Simplifies  and speeds up international  transactions,  making 

them cheaper.

 Financial  Inclusion: Extends  banking  services  to  the  unbanked  by  enabling  digital 

identities and accessible platforms.

 New  Products: Enables  innovations  like DeFi,  peer-to-peer  lending,  and  tokenized 

assets. 
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Indian Banking Sector Initiatives

 Consortiums: Banks like ICICI, SBI, and HDFC formed the Indian Banks Blockchain 

Infrastructure Company (IBBIC) for shared solutions.

 Pilot Projects: Focus on trade finance, remittances, and KYC/AML.

 Focus Areas: Moving towards decentralized identity, improved data management, and 

automating complex financial operations. 

Challenges & Future

While adoption is growing, challenges include regulatory frameworks, integrating legacy 

systems,  and  scaling  solutions.  The  future  involves  deeper  collaboration  between  banks, 

regulators,  and  fintechs  to  realize  blockchain's  potential  for  a  more  secure,  efficient,  and 

inclusive financial ecosystem in India. 

5.6 Blockchain Technology in Supply Chain Management

Blockchain  technology in  supply  chain  management creates  a  secure,  shared,  and 

unchangeable digital ledger for tracking goods, enhancing transparency, security, and efficiency 

by providing real-time visibility,  improving traceability,  reducing fraud (like  counterfeiting), 

automating  processes  with smart  contracts,  and  streamlining  payments,  making  it  ideal  for 

complex chains in food, healthcare, and manufacturing by fostering trust among participants. 

How can SCM be More Efficient by Using Blockchain?

Blockchain technology streamlines supply chain management by:

 Real-time Tracking: With blockchain, stakeholders can track the movement of goods 

in real time, ensuring greater visibility and accountability throughout the supply chain  

network.
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 Smart  Contracts: Smart  contracts  automate  contract  execution based on predefined 

conditions,  enabling seamless payment processing, and reducing disputes and delays. 

Learn more about Smart Contract

 Inventory  Management: Blockchain  facilitates  accurate  inventory  management  by 

providing a single, shared ledger that updates inventory levels in real time, minimizing 

stockouts and overstocking issues.

 Risk Mitigation: By identifying and mitigating risks proactively, such as supplier fraud 

or disruptions, blockchain enhances supply chain resilience and continuity.

How Does Blockchain Technology Cut Costs from the Supply Chain Infrastructure?

Blockchain reduces costs in the supply chain by:

 Eliminating  Intermediaries: By  establishing  direct  peer-to-peer 

transactions, blockchain removes the need for intermediaries, reducing transaction fees 

and administrative overhead.

 Streamlining  Processes: Automation  of manual  tasks  and  workflows  improves 

operational  efficiency,  reducing  labor  costs  and  minimizing  errors  in  supply  chain  

management.

 Preventing  Counterfeiting: With blockchain's transparent  and  immutable  ledger, 

companies  can  authenticate  products  and  prevent  losses  due  to  counterfeit  goods,  

saving costs associated with recalls and brand reputation damage.

Blockchain technology can be used to transform supply chain management by offering  

efficiency, transparency, and cost effective across the board. While challenges exist, continued  

innovation  and  collaboration  among  industry  stakeholders  can  unlock  the  full  potential  of 

blockchain in revolutionizing global supply chains.
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How it Works?

 Decentralized Ledger: A shared, distributed database across multiple computers (nodes) 

holds identical records, removing reliance on a single authority.

 Immutable Records: Each transaction (e.g., product movement, ownership change) is a 

"block" linked to the previous one, secured by cryptography (hashing). Once added, it's 

nearly impossible to alter without detection.

 Permissioned Access: Typically uses private blockchains where only authorized parties 

(suppliers, shippers, regulators) can join and view data, ensuring privacy. 

Key Benefits

 Enhanced Transparency & Traceability: All  parties see the same real-time product 

journey, from origin to consumer, verifying authenticity and preventing issues like fake 

goods or contamination.

 Improved  Security: Tamper-proof  records  and  cryptographic  hashing  prevent  data 

alteration, reducing theft, fraud, and errors.

 Greater  Efficiency: Automates  manual  tasks,  reduces  paperwork,  and  speeds  up 

payments and settlements via smart contracts.

 Increased Trust: Creates a single source of truth, fostering better collaboration between 

partners who don't fully trust each other.

 Provenance & Compliance: Easily verifies ethical sourcing, sustainability claims, and 

regulatory adherence. 

Examples

 Consumers scan a QR code to see a product's entire history.

 Manufacturers instantly verify raw material origins.
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 Automated payments released upon delivery confirmation

Check Your Progress

Choose the Correct Answer:

1. What is Blockchain Technology?

a) A centralized database controlled by a single authority

b) A distributed ledger maintained across multiple nodes

c) A traditional banking software system

d) A type of cloud storage

Answer: b

2. Which feature of blockchain ensures that data once recorded cannot be altered?

a) Transparency

b) Scalability

c) Immutability

d) Centralization

Answer: c

3. In FinTech, blockchain technology is mainly used to:

a) Increase paperwork

b) Reduce transaction speed

c) Enable secure, transparent, and faster transactions

d) Replace all financial institutions

Answer: c
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4. Which of the following is a major application of blockchain in banking?

a) Manual ledger maintenance

b) Real-time settlement of payments

c) Increasing operational costs

d) Data duplication

Answer: b

5. One key benefit of Blockchain Technology (BCT) in banking is:

a) Increased fraud risk

b) Higher dependence on intermediaries

c) Improved security and reduced fraud

d) Slower transaction processing

Answer: c

6. Which Indian banking initiative focuses on blockchain adoption?

a) Unified Payments Interface (UPI)

b) Institute for Development and Research in Banking Technology (IDRBT)

c) National Stock Exchange (NSE)

d) Reserve Bank of India Act, 1934

Answer: b

7. The Reserve Bank of India primarily explores blockchain for:

a) Printing currency

b) Cross-border payments and settlement systems

c) Increasing interest rates

d) Customer relationship management
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Answer: b

8. In supply chain management, blockchain helps mainly by:

a) Reducing product quality

b) Increasing delays

c) Enhancing traceability and transparency

d) Eliminating suppliers

Answer: c

9. Smart contracts in blockchain are:

a) Legal documents written by lawyers

b) Self-executing contracts with coded rules

c) Informal agreements

d) Paper-based contracts

Answer: b

10. Which of the following is NOT a benefit of blockchain technology?

a) Decentralization

b) Transparency

c) Data tampering

d) Security

Answer: c
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Small Questions – LOCF Mapping Table

S.No Small Question CO
Bloom’s 

Level
PO

1 What is Blockchain Technology (BCT)? CO1 Remember PO1

2 What are the key features of Blockchain Technology? CO2 Understand PO2

3 What is the role of Blockchain Technology in banking? CO3 Understand PO3

4
What  are  the  benefits  of  Blockchain  Technology  in 
banking?

CO4 Understand PO4

5
What is the use of Blockchain Technology in supply chain 
management?

CO5 Understand PO5

Big Questions – LOCF Mapping Table

S.No Big Question CO
Bloom’s 

Level
PO

1 Explain the concept and working of Blockchain Technology 
in FinTech.

CO1 Understand PO1

2 Discuss  the  applications  and  potential  of  Blockchain 
Technology in financial services.

CO2 Analyze PO2

3 Explain the  role of Blockchain Technology in the banking 
sector.

CO3 Understand PO3

4 Discuss  the  benefits  of  Blockchain  Technology  in  the 
Indian banking sector.

CO4 Analyze PO4

5 Explain the application of Blockchain Technology in supply 
chain management.

CO5 Evaluate PO5

___________________________

146


	Unit – I
	1.1 Introduction to FinTech
	As financial services companies adapt to rising consumer expectations and shifting technology, a wave of fintech innovation is transforming how people and businesses manage money. From digital banking to disruptive fintech startups, the industry is evolving faster than ever.  But what is fintech, and why does it matter to today’s economy?
	Fintech is a combination of the words “finance” and “technology”, and refers to the integration of technology into financial services to enhance efficiency, accessibility, and user experience. At its core, fintech, meaning the use of digital tools to streamline and modernize the financial industry, reflects a shift toward more user-centric and agile service models. The fintech industry encompasses a broad spectrum of innovations, from mobile banking and digital payments to blockchain and algorithmic trading.
	While fintech is often associated with cutting-edge technologies like artificial intelligence (AI), blockchain, and decentralized finance (DeFi), it also includes everyday financial applications, such as online banking, automated investing, and mobile payment platforms. Even your Starbucks app is a form of financial technology, in that it facilitates payments and a proprietary rewards program, using a mobile device.
	The Fintech Industry stands for the smart use of advanced technologies to make the finance sector effective and adaptable in this rapidly growing era. The fintech industries in India are expected to show a rapid expansion of up to $150-160 billion by 2025. It is also currently the second highest funded industry in the country. Some of the top-funded fintech startups in India are listed below.
	i) . Early Foundations (Pre-20th Century to Mid-1900s)
	ii) The Rise of Computers and Digital Finance (1960s-1980s)
	iii) The Digital Revolution (1990s-2000s)
	iv) The Growth of Mobile Payments and Apps (2010s)
	v) The Blockchain and Cryptocurrency Boom (Mid-2010s-Present)
	vi) FinTech Today and Future Trends (2020s and Beyond)
	UNIT – II

	i) Real-time payments 
	ii) Digital wallets
	iii) Biometric authentication
	iv) Cryptocurrency
	v) Buy now, pay later
	vi) Embedded payments
	vii) Cross-border payments
	How is machine learning used in accounting?
	i) Task automation 
	ii) Data entry 
	iii) Reconciliation
	iv) Fraud detection and prevention
	v) Data-driven insights 
	vi) Financial reporting 
	vii) Forecasting and planning 

	Robotic Process Automation
	How does RPA work?
	Benefits of RPA
	Challenges of RPA
	Applications of RPA
	i) Finance and Accounting
	ii) Customer Service
	iii) Healthcare
	iv) Supply Chain Management
	v) IT Services
	vi) Insurance

	What does a Financial Analyst do?
	Why is Financial Analytics Important?
	i) Informed Decision-Making
	ii) Performance Measurement and Benchmarking
	iii) Risk Management
	iv) Strategic Planning and Forecasting
	v) Enhancing Operational Efficiency
	vi) Facilitating Capital Allocation
	vii) Supporting Mergers and Acquisitions (M&A)
	viii) Improving Investor Relations
	ix) Enhancing Regulatory Compliance
	1. What is the main purpose of AI in FinTech?
	2. Which of the following is an example of machine learning in FinTech?
	3. What role does Robotic Process Automation (RPA) play in financial services?
	4. Which technology allows for real-time analysis and decision-making based on financial data in FinTech?
	5. In the context of FinTech, what does Big Data refer to?
	6. Which of the following is a key benefit of Machine Learning in accounting and finance?
	7. How does AI contribute to risk management in FinTech?
	8. What is one of the main advantages of using Data Science in FinTech?
	9. What is a key feature of machine learning models used in financial services?
	10. Which of the following best describes the role of Blockchain in FinTech?
	UNIT – III
	3.1 Introduction to Digital Payments
	3.1 Introduction to Digital Payments


	How does Digital Payments Work? Understanding the Process
	Different Types of Digital Payment Methods Available in India
	Key Benefits and Features of Digital Payments in India
	Examples of Digital payments
	Features and Benefits of RTGS
	How do Real-time gross settlement Transactions Work?

	What Are the Different Modes for Initiating RTGS Transactions in India?
	What Information Is Necessary to Begin an RTGS Transaction?

	What Are the RTGS Transaction Fees in Banking in India?
	UNIT – IV
	4.1 Introduction to Cryptocurrency
	4.1 Introduction to Cryptocurrency
	What is Cryptocurrency?
	Cryptocurrency Examples:

	How Does Cryptocurrency Work?
	How To Buy Cryptocurrency?

	How To Store Cryptocurrency:
	The Future of Cryptocurrency:
	Features of cryptocurrencies:
	However, there are also some potential drawbacks to cryptocurrencies, including:
	Advantages of Cryptocurrencies:
	Disadvantages of Cryptocurrencies:
	1. Which of the following is a key feature of cryptocurrency?
	2. Cryptocurrencies mainly operate on which technology?
	3. Which of the following is an advantage of cryptocurrencies?
	4. Which of the following is a major disadvantage of cryptocurrencies?
	5. Bitcoin and Ethereum are examples of:
	6. A crypto wallet is mainly used to:
	7. Which of the following is a type of cryptocurrency wallet?
	8. Which authority in India has expressed concerns regarding cryptocurrencies?
	9. What is the legal position of cryptocurrencies in India?
	10. Which of the following is one impact of regulation on cryptocurrencies?
	UNIT – V
	5.4 Blockchain Technology in Banking
	5.5 Blockchain Technology in Indian Banking Sector
	5.1 Introduction to Blockchain Technology


	How does Blockchain Technology Work? 
	One of the famous use of Blockchain is Bitcoin. Bitcoin is a cryptocurrency and is used to exchange digital assets online. Bitcoin uses cryptographic proof instead of third-party trust for two parties to execute transactions over the Internet. Each transaction protects through a digital signature. 
	Blockchain Decentralization
	Blockchain Nodes
	Disadvantages of the Current Transaction System:

	Key Components of Blockchain
	History and Evolution of Blockchain
	Application of Blockchain
	Is Blockchain Secure?
	Blockchain Project Ideas
	Future Scope of Blockchain Technology
	Advantages of Blockchain Technology:
	Disadvantages of Blockchain Technology:

	Best Applications of Blockchain in the Real World
	i) Asset Management
	ii) Cross-Border Payments
	iii) Healthcare
	iv) Cryptocurrency
	v) Birth and Death Certificates
	vi) Online Identity Verification
	vii) Internet of Things
	viii) Copyright and Royalties
	5.4 Blockchain Technology in Banking
	5.5 Blockchain Technology in Indian Banking Sector


	How can SCM be More Efficient by Using Blockchain?
	How Does Blockchain Technology Cut Costs from the Supply Chain Infrastructure?
	1. What is Blockchain Technology?
	2. Which feature of blockchain ensures that data once recorded cannot be altered?
	3. In FinTech, blockchain technology is mainly used to:
	4. Which of the following is a major application of blockchain in banking?
	5. One key benefit of Blockchain Technology (BCT) in banking is:
	6. Which Indian banking initiative focuses on blockchain adoption?
	7. The Reserve Bank of India primarily explores blockchain for:
	8. In supply chain management, blockchain helps mainly by:
	9. Smart contracts in blockchain are:
	10. Which of the following is NOT a benefit of blockchain technology?


