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 Abstract—The Payment systems have been changed ever 

since the advent of trade to revolutionize trade in the 

global market; barter systems up till now just become 

punks for the digital age. This research studied the 

evolution of payment systems, from commodities to 

metal currency, then paper currency, and to electronic 

and digital payment fields. The rapid advance of 

blockchain technology, AI, and biometric validation have 

either disrupted the financial world or added to its 

security and efficiency.  

Consumer behavior mainly accelerated further uptake of 

receipts through convenience and security toward an 

increased trend of contactless payment in recent times 

owing to the pandemic. Regulation, on the other hand, 

has defined the industry; the pressures of AML and KYC 

regulation have also concurrently paved the way for the 

evolution of the extraordinary challenges posed by 

cryptocurrencies and decentralized finance.  

The research takes the position that electronic payment 

systems are central to economic advancement and 

financial inclusion while offering chances for persons 

outside any banking services.­ However, some risks 

remain, the greatest of which are cybersecurity, 

operational breakdowns, and regulatory uncertainties, 

which form principal challenges. Technologies like 

CBDC, AI powered financial services, and blockchain 

smart contracts will dominate the future of payment.  

The study further considers how payment systems 

evolved, how new technologies came into being, and how 

regulation came in order to secure and most notably 

include financial transactions needed in this era of 

digitization.  

Index Terms—Payment Systems, Digital Payments, 

Barter System, Financial Technology (Fintech), 

Blockchain Technology, Consumer Payment Behavior, 

Regulatory Frameworks, Central Bank Digital 

Currencies (CBDCs), E­commerce Transactions, 

Machine Learning in Payments, Gamification in Digital 

Payments.  

 

I. INTRODUCTION 

 

The introduction provides an overview of the 

evolution of payment systems, highlighting the 

significance of the study, its objectives, and the 

methodology used for research. This section 

establishes the foundation for understanding the 

transition from traditional barter systems to modern 

digital payments and how technological innovations, 

regulatory frameworks, and consumer behaviors have 

shaped this transformation. 

 

BACKGROUND AND SIGNIFICANCE  

The way people exchange goods and services has 

evolved over centuries, from simple barter trade to the 

use of commodity money, metal coins, paper currency, 

and, eventually, digital transactions. This shift has 

been driven by the need for efficiency, security, and 

convenience in financial transactions.  

Today, digital payment systems, including mobile 

wallets, online banking, blockchain based 

cryptocurrencies, and artificial intelligence driven 

solutions, have revolutionized the financial 

ecosystem. The COVID­19 pandemic further 

accelerated the adoption of digital payments, reducing 



© December 2025 | IJIRT | Volume 12 Issue 7 | ISSN: 2349-6002 

IJIRT 189320 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 7694 

reliance on cash and increasing demand for contactless 

transactions.  

 

Understanding this evolution is crucial for multiple 

stakeholders:  

• CONSUMERS benefit from seamless, fast, and 

secure transactions.  

• BUSINESSES improve operational efficiency 

and reach a broader market.  

• GOVERNMENTS AND REGULATORS ensure 

financial stability, prevent fraud, and promote 

economic inclusion.  

 

By analyzing the historical transition, technological 

advancements, consumer adoption trends, and 

regulatory frameworks, this study aims to provide a 

comprehensive understanding of modern payment 

systems and their future potential.  

 

RESEARCH OBJECTIVES  

 

This research aims to:  

1. EXAMINE THE HISTORICAL EVOLUTION 

OF PAYMENT SYSTEMS  

Investigate how traditional barter systems transitioned 

to digital payment solutions.  

Explore key innovations, including metal coins, paper 

currency, credit cards, and electronic banking.  

 

2. ANALYZE THE ROLE OF TECHNOLOGY IN 

PAYMENT SYSTEM TRANSFORMATION  

Study the impact of digital wallets, blockchain, 

artificial intelligence (AI), and biometric 

authentication.  

Assess security improvements and fraud prevention 

mechanisms.  

 

3. EVALUATE CONSUMER ADOPTION 

PATTERNS AND BEHAVIORAL SHIFTS  

Identify the factors driving digital payment adoption, 

such as convenience, security, and incentives.  

Assess the impact of behavioral economics and 

gamification on consumer engagement.  

4. INVESTIGATE REGULATORY 

FRAMEWORKS GOVERNING PAYMENT 

SYSTEMS  

Examine the role of central banks and financial 

authorities in regulating digital payments.  

Explore challenges related to anti money laundering 

(AML), Know Your Customer (KYC) compliance, 

and cryptocurrency regulation.  

 

5. ASSESS THE IMPACT OF DIGITAL 

PAYMENTS ON FINANCIAL INCLUSION 

AND ECONOMIC GROWTH  

Determine how digital transactions contribute to 

economic development and financial inclusion.  

Identify challenges in bridging the digital divide, 

particularly in developing regions.  

 

6. EXPLORE FUTURE TRENDS AND 

EMERGING INNOVATIONS  

Analyze the rise of Central Bank Digital Currencies 

(CBDCs).  

Investigate AI driven payment solutions and 

blockchain based smart contracts.  

 

II. LITERATURE REVIEW 

 

An area of heavy academic inquiry, dating back to the 

time of initiation in payment systems, which cuts 

across different disciplines such as finance, 

economics, technology, and behavioral sciences. This 

section presents a critical overview of various 

thematic areas of the literature, mapping research gaps 

and emerging trends. 

 

2.1 HISTORICAL PERSPECTIVES ON PAYMENT 

SYSTEMS  

The evolution of payment systems has been 

extensively debated in economic literature, dating 

back to the commodity money and barter system. 

Smith (1776) in The Wealth of Nations outlined the 

inefficiencies of barter, especially the problem of the 

"double coincidence of wants," which made it 

necessary for money to emerge as a medium of 

exchange. The early monetary systems, including 

commodity money (e.g., gold and silver), were 

investigated by Friedman (1960), who examined their 

contribution to stabilizing economic transactions. 

 

According to Kindleberger and Alibar (2011), the 

establishment of many banking institutions from the 

late 18th century into the 17th century led promissory 

notes and paper currency to become the most 

dominant forms of exchange. Evans & Schmalensee 

(2005), for example, discussed regarding the two­
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sided payment systems' economics, wherein credit 

cards initiated that transformation from physical to 

electronic payment sometime in the mid­twentieth 

century.  

 

2.2 DIGITAL PAYMENTS AND 

TECHNOLOGICAL INNOVATIONS  

 

2.2.1 Emergence of Online and Mobile Payment 

Systems 

It has been well researched about the fast­growing 

digital payment systems, focusing on online banking, 

mobile wallets, and fintech platforms. The Unified 

Theory of Acceptance and Use of Technology 

(UTAUT) is developed by Venkatesh et al. (2003) to 

assess consumers' acceptance of digital financial 

services. It further identifies constructs perceived 

usefulness, ease of use, and trust to be strongly 

influencing adoption.  

Mobile payment systems have been studied by Mallat 

(2007) to offer trends and challenges of which the 

expected levels of safety standards and infrastructure 

limitations are part. Gupta & Arora (2020) also looked 

at the position of QR­code­based payment 

mechanisms in developing countries, especially 

showing the impacts of firms like Alipay, Paytm, and 

Google Pay in transforming financial transactions.  

 

2.2.2 Blockchain and Cryptocurrencies  

Blockchain and cryptocurrency activities deliver a 

heavy blow to payment systems. Bitcoin was brought 

forth as decentralized peer­to­peer electronic money 

use instead of bank like services by Nakamoto (2008). 

The work of Yermack (2015) states that the 

capabilities of cryptocurrency rest in enabling digital 

cash, though price volatility and regulation still stand 

as obstacles.  

 

Other scholars like Tapscott & Tapscott's work (2017) 

support the proposition that blockchain technology is 

a means of enhancing transparency and security in 

global payment networks. Yet, scalability and energy 

consumption are serious issues, per Conti et al. (2018).  

2.2.3 AI and Machine Learning in Payments  

The use of artificial intelligence (AI) and machine 

learning (ML) for fraud detection and risk assessment 

has greatly increased in payment systems (Levi & 

Burrows, 2008). AI based systems significantly role in 

shielding out the security of a transaction through 

irregularities anomalous patterns and by discouraging 

financial crime in Realtime. (Nilsson, 2020). In 

addition to that, with special importance in customized 

financial service includes AI chatbots and virtual 

assistants taking the front stage in the fintech 

community (Dwivedi et al., 2021).  

 

2.3 Consumer Adoption of Digital Payment Systems  

The behavioral factors of digital payment adoption 

have been examined extensively with different 

technology acceptance models.  

 

2.3.1 Trust, Security, and Privacy Concerns  

Trust is still an important factor in relation to digital 

payment adoption. According to Pavlou (2003), 

perceived security risks play a major role in consumer 

trust and subsequently determine consumers' 

willingness to adopt digital payment solutions. More 

recent studies conducted by Oliveira et al. (2016) have 

confirmed and elaborated on these findings, pointing 

to the significant role of biometric authentication and 

multi­factor security protocols in building user 

confidence.  

While trust remains critical to the adoption of digital 

payment, Pavlou (2003) found that security risk 

perceptions significantly affect customer trust and, 

hence, their willingness to use such payment solutions. 

Oliveira et al. (2016) reaffirm the findings with the 

findings that biometric authentication and multi­factor 

security protocols increase user confidence.  

  

2.3.2 Generational and Cultural Differences in 

Payment Adoption  

The research of Laukkanen (2016) employed gender 

differences across generations in the type of usages of 

payment instruments, wherein it was found that the 

Millennials and Generation Z would show a greater 

proclivity toward such usage as digital wallets, as 

opposed to older generations' inclination toward 

traditional banking methods. Cross­national studies 

also show that developing populace has a higher 

penetration of mobile payments because of the 

program of financial inclusion, while developed 

economies focus on security and compliance factors 

as reasons for low adoption.  

 

The use of payment modes varies along generation 

lines, and such differences were verified by 

Laukkanen (2016), who states that the Millennials and 
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Gen Z are those who tend to use digital wallets than 

the elder population, who still engage in the 

conventional banking process. Another cross­national 

research (Hanafizadeh et al., 2014) explains that 

developing countries would enable more acceptance 

of mobile payments due to financial inclusion policies, 

whereas developed economies would organize much 

of their payments along security and compliance.  

 

Such literature comes from the fact that Laukkanen 

(2016) establishes research differences across 

generations in terms of degree, in terms of payment 

methods, attesting that the young adults and post 

young adults would embrace digital wallets more than 

their older counterparts, who mostly depend on 

traditional banking methods.  

Cross­cultural research (Hanafizadeh et al., 2014) also 

states that developing countries have greater adoption 

of mobile payments, due to such policies concerning 

their financial inclusion while developed economies 

pay more attention to security and regulations 

compliance.  

The differences across the generations in how payment 

modes would be adopted were found under research 

by Laukkanen (2016), indicating that Gen Z or the 

Millennials would be much more inclined to use 

digital wallets than older people who are still relying 

on the traditional banking methods. The next 

cross­national research (Hanafizadeh et al., 2014) 

indicates that developing countries would have greater 

adoption of mobile payments due to financial 

inclusion policies but the developed economies would 

emphasize security and compliance as an explanation 

for low adoption.  

 

2.3.3 COVID­19's Impact on Digital Payment 

Speed­Up  

As per the statement given by Ozili (2020), the 

pandemic did cause a great rush in digital payment 

systems. As said by Visa and Mastercard, it was social 

distancing that spurred contactless payments, which 

saw a 40% growth in tap­to­pay transactions in 2020. 

Sheth's (2021) study highlighted how businesses 

adapted to cashless payment systems to continue 

functioning during lockdowns.  

 

2.4 Regulatory Frameworks for Payment Systems  

Regulatory oversight plays a significant role in 

thinking about the digital payments landscape. There 

have been many studies on how financial regulation 

affects innovation and security.  

 

2.4.1 Open Banking and PSD2 Regulations  

Extensively researched by Zachariadis and Ozcan in 

2017, the effect of the Payment Services Directive 2 

(PSD2) in Europe has leveled its findings so far. In 

fact, since it now mandates open banking for financial 

institutions to securely share its customers' data with 

third­party providers (TPPs), the effect on electronic 

payments competition and innovation is broadened to 

its streamlining policies and services transactions.  

 

2.4.2 AML/KYC Regulations  

AML and KYC are regulations directed to help reduce 

fraud in online payments. In a study by Arner et al. 

(2019), showing how blockchain technology and AI 

compliant tools could better facilitate the effectiveness 

of regulatory systems. Philippon (2016) stated that the 

costs of compliance are still prohibitive for most 

smaller fintech companies.  

 

2.4.3 Central Bank Digital Currencies (CBDCs)  

There is quite a bit of academic interest surrounding 

the study of Central Bank Digital Currencies 

(CBDCs). Bordo and Levin (2017) researched the 

potential benefits of CBDCs, such as improved 

transmission of monetary policy and increased 

financial inclusion. In contrast, Auer and Böhme 

(2020) suggest that universal adoption of CBDCs 

would destabilize the commercial banking system and 

create systemic risk.  

2.5 Research Gaps and Future Directions 

Truly, there is an ocean of literature beyond which 

some recognized gaps in research on digital payments 

include: 

 

• Whole Lack of Frameworks: Most studies take 

historical, technological, or regulatory 

dimensions individually instead of composing all 

these elements into integrated overarching 

frameworks.  

• Under­Cross­Country Studies: There are certainly 

research studies that compare payment systems 

across countries. However, more research is 

needed to investigate within regions the 

differences concerning adoption and regulation.  

• Impact of AI and IoT on Payments: Research is 

highly developed about AI powered fraud 
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detection, but the role of artificial intelligence and 

the Internet of Things in anticipating financial 

transactions remains vastly under researched.  

• Sustainability Perceptions: Increased ESG­related 

issues support the need for a lot more research on 

sustainable payment technologies with a view to 

minimizing carbon footprints from digital money.  

 

III. EVOLUTION OF PAYMENT SYSTEMS 

THROUGH HISTORY 

 

The mode of exchange among people has changed 

over many millennia due to economic requirements, 

technological innovations, and shifts in societal 

organizations. This subsection traces the evolution of 

payment systems, from the primitive barter system to 

contemporary electronic transactions.  

 

BARTER SYSTEM AND ITS DRAWBACKS  

Prior to the existence of money, societies used the 

barter system, in which goods and services were 

exchanged one for another. For instance, a farmer 

could exchange wheat for a blacksmith's tools. This 

system, however, had the following challenges:  

 

DOUBLE COINCIDENCE OF WANTS – Each of 

them had to possess something the other desired, and 

thus trade became inefficient.  

 

LACK OF STANDARDIZED VALUE – The value of 

various commodities was hard to define (e.g., how 

many chickens are equal to a bag of rice?).  

 

DIFFICULTY IN STORAGE AND 

TRANSPORTATION – Certain perishable 

commodities (e.g., foodstuffs) could not be stored for 

extended periods or easily transported.  

 

LIMITED SPECIALIZATION – Barter limited trade 

to immediate wants instead of enabling individuals to 

specialize in one occupation. Because of these 

inefficiencies, societies looked for a more uniform 

medium of exchange, which resulted in commodity 

money.  

 

INTRODUCTION OF METAL CURRENCY AND 

COMMODITY MONEY  

Early civilizations gradually transitioned from the 

limitations of the barter system to the use of 

commodity money—items that held intrinsic value 

and were widely accepted for trade. Common 

examples included shells in parts of Asia and Africa, 

salt in the Roman Empire, and cattle in ancient 

Mesopotamia. These commodities served as mediums 

of exchange because they were valuable, relatively 

scarce, and desired by most participants in the 

economy. Over time, however, metal currency 

emerged as a more practical and efficient alternative. 

Metals such as gold, silver, and copper became 

preferred due to their durability, portability, 

divisibility, and universal recognition. Unlike 

perishable or bulky goods, metal could endure over 

time, be easily transported, divided into smaller units, 

and trusted for its inherent value. As a result, ancient 

empires and kingdoms began minting coins with 

standardized weights and values, which significantly 

enhanced trade efficiency and facilitated the 

expansion of markets across regions.  

 

EMERGENCE OF PAPER MONEY AND 

BANKING INSTITUTIONS  

Metallic money had its own set of problems—it was 

cumbersome, hard to move in bulk, and subject to 

theft. This necessitated the emergence of paper money, 

which began in China during the Tang Dynasty (7th 

century AD) and was eventually practiced in Europe.  

 

KEY DEVELOPMENTS: 

 

BARTER SYSTEM TO METALLIC CURRENCY  

In the earliest stages of human trade, the barter system 

prevailed, relying on the direct exchange of goods and 

services. However, this method suffered from 

significant inefficiencies such as the "double 

coincidence of wants." To address these challenges, 

early civilizations adopted commodity money, such as 

salt, cattle, and cowrie shells, which held intrinsic 

value and were more widely accepted. 

Over time, metallic currency emerged as a preferred 

medium of exchange due to its durability, divisibility, 

portability, and universal acceptance. Metals like gold, 

silver, and copper were minted into standardized coins 

by various empires, which facilitated cross­border 

trade and provided the foundation for formal monetary 

systems.  

 

GOLD STANDARD AND THE RISE OF PAPER 

CURRENCY (17TH–19TH CENTURY)  
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The Gold Standard System marked a pivotal moment 

in the formalization of currency. Under this system, 

the value of paper currency was directly linked to a 

specific amount of gold held in reserves. This linkage 

fostered public trust in paper money as a legitimate 

medium of exchange. Prominent institutions like the 

Bank of England, established in 1694, began issuing 

banknotes that served as claims to gold deposits. This 

enabled individuals to carry and transact with paper 

money rather than physically handling gold.  

 

TRANSITION TO FIAT CURRENCY AND 

BANKING EXPANSION (20TH CENTURY)  

The 20th century witnessed a fundamental shift with 

the abandonment of the gold standard and the adoption 

of fiat currency, whose value was no longer backed by 

physical commodities but rather by government 

regulation and public confidence. This transition 

allowed central banks greater control over monetary 

policy.  

Simultaneously, commercial banks began offering a 

range of financial products such as loans, 

interest­bearing savings accounts, and credit facilities. 

These services played a critical role in promoting 

economic growth, expanding consumer credit access, 

and modernizing global financial infrastructure.  

 

ELECTRONIC PAYMENT SYSTEMS AND 

TECHNOLOGICAL ADVANCEMENTS (1950S–

1990S)  

Technological innovation transformed financial 

transactions in the second half of the 20th century. 

Several milestones reshaped the landscape of 

payments:  

• Credit Cards (1950s–1960s): The introduction of 

the Diners Club card in 1950, followed by Visa 

and MasterCard, enabled consumers to make 

purchases without physical cash, paving the way 

for the credit economy.  

• Automated Teller Machines (ATMs) (1967): The 

installation of the first ATM in London 

revolutionized banking by enabling customers to 

withdraw cash and deposit funds conveniently, 

even outside banking hours.  

• Electronic Fund Transfers (EFTs) (1970s): EFTs 

allowed bank­to­bank money transfers without 

the need for physical cash, streamlining 

transactions for businesses and individuals.  

• Online Banking (1990s): With the advent of the 

internet, banks offered online services, allowing 

users to check balances, transfer funds, and 

manage accounts remotely, thereby reducing 

reliance on physical bank branches.  

 

These advancements laid the groundwork for the 

digital payment systems that dominate the modern 

financial ecosystem.  

 

THE DIGITAL AND MOBILE REVOLUTION 

(21ST CENTURY ONWARD)  

The 21st century has seen an unprecedented 

acceleration in the digitization of payment systems, 

propelled by innovations in mobile technology, 

blockchain, and artificial intelligence.  

• Mobile Wallets and Digital Platforms: Services 

such as PayPal (founded in 1998), followed by 

Apple Pay, Google Pay, Samsung Pay, and 

WeChat Pay, have revolutionized the way 

individuals conduct transactions. These platforms 

offer convenience, speed, and integration with 

e­commerce ecosystems.  

• Cryptocurrencies and Blockchain: The launch of 

Bitcoin in 2009 introduced the concept of 

decentralized digital currency, utilizing 

blockchain technology to enable peer­to­peer 

transactions without intermediaries. This 

innovation challenged the traditional banking 

paradigm and introduced new opportunities and 

risks.  

• Contactless and Biometric Payments: The 

integration of Near Field Communication (NFC), 

facial recognition, and fingerprint scanning has 

enhanced the security and convenience of digital 

transactions, contributing to widespread adoption, 

especially in the post­COVID era.  

• AI­Powered Fraud Detection: Banks and FinTech 

companies increasingly rely on artificial 

intelligence and machine learning algorithms to 

monitor transaction patterns, detect anomalies, 

and prevent fraud in real­time. These systems 

continuously evolve to combat sophisticated 

cyber threats.  

THEORETICAL FRAMEWORK FOR THE 

LITERATURE REVIEW  

The Theoretical Framework underpins the literature 

review by integrating relevant economic, 

technological, behavioral, and regulatory theories that 
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explain the transformation of payment systems over 

time. It helps position the study within established 

academic discourse and identifies conceptual linkages 

between historical developments, consumer behavior, 

innovation diffusion, and institutional regulation.  

 

1. EVOLUTIONARY ECONOMICS THEORY  

Originator: Nelson & Winter (1982)  

The theory theorizes that economic systems evolve 

like biological systems through variation, selection, 

and retention. Technological innovations and 

institutions are very important for shaping the 

evolutionary process.  

Relevance: This theory traces the evolution­from 

primitive barter systems to metallic coins, followed by 

paper money and finally digital payments. Innovation, 

in this context, is understood as adaptive changes in 

response to transaction inefficiencies.  

"Money is best seen, above all else, as an evolutionary 

development in frictional response to trade." — 

Nelson & Winter (1982)  

 

2. DIFFUSION OF INNOVATIONS THEORY  

Originator: Everett Rogers (1962)  

This theory shows how innovations diffuse within a 

population by stages: Knowledge, persuasion, 

decision, implementation, and confirmation. Factors 

associated with diffusion include relative advantage; 

compatibility; complexity; trialability; and 

observability.  

Significance: It would be useful in analyzing how such 

innovations are accepted by using credit cards; mobile 

wallets; QR­based payments; and cryptocurrencies in 

different societies rather than demographics.  

"Mobile payment adoption was significantly 

associated with easier penetration of smartphones and 

urban digital literacy in societies."  

— Rogers (1962)  

 

 

 

 

3. TECHNOLOGY ACCEPTANCE MODEL (TAM)  

Originators: Davis (1989), Venkatesh & Davis (2000)  

According to this model, perceived usefulness (PU) 

and perceived ease of use (PEOU) are the two primary 

drivers of new technology adoption by users.  

Relevance: It would help understand reasons why 

users accept or reject digital payment systems and the 

technology behind them – from mobile wallets to 

biometric authentication and contactless cards.  

"The adoption of mobile payments in emerging 

economies is closely tied to ease of use and perceived 

security." — Davis (1989)  

 

4. INSTITUTIONAL THEORY  

Originators: DiMaggio & Powell (1983)  

In contrast, Institutional Theory stresses that 

organizations (financial systems are included) work 

under institutional frameworks in terms of rules, 

norms, and cultural practices.  

Relevance: This theoretical framework will help 

analyze how authorities such as central banks, FATF, 

ECB­theinternational­laws organizations put in place 

regulations to enforce standards structuring and 

legitimizing digital payments systems like KYC, 

AML, and data protection laws.  

"Institutional forces determine not only the legitimacy 

but also the structural form of payment ecosystems." 

— DiMaggio & Powell (1983)  

 

5. TRANSACTION COST THEORY  

Originator: Ronald Coase (1937)  

According to this theory, every organization and 

individual adopts innovations aimed at reducing the 

cost of transaction.  

Relevance: It provides an economic justification for 

the adoption of these kinds of digital payment 

platforms such as UPI­the instant and low­cost 

alternatives to cash and cheque­based transactions.  

"Every advancement in payment reduces friction, 

lowers costs, and increases economic efficiency."  

— Coase (1937)  

 

IV. RESEARCH METHODOLOGY 

 

4.1 MIXED­METHODS APPROACH  

To gain a holistic understanding of the evolution of 

payment systems and the factors shaping modern 

digital payments, this study adopts a mixed­methods 

research design. This approach enables triangulation 

of data, ensuring greater reliability, deeper insight, and 

a more nuanced interpretation of historical trends, 

technological influences, user behaviors, and 

regulatory impacts. 
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CASE STUDY MATRIX FOR QUALITATIVE ANALYSIS 

e­Krona – 

Aspect UPI – India M­Pesa – Kenya e­CNY – China Sweden 

Launched 2016 by NPCI 
2007 by Safaricom 

(Vodafone) 

Pilot launched by PBoC 

(People's Bank of China) 

Pilot initiated by Sverige’s 

Riks bank 

Purpose 

Real­time mobile based 

interbank transfers (P2P & 

P2M) 

Mobile money for unbanked 

population 

Sovereign digital currency to 

supplement cash & private 

payments 

Maintain central bank role 

amid declining cash use 

Technology 

Used 
Mobile app, USSD USSD, SIM based wallets 

NFC, real name KYC, dual 

offline/online modes 

Distributed Ledger 

Technology (DLT), mobile 

wallet 

Core Features 

Real­time settlement 

Account aggregation 

Mobile, VPA, QR based 

payments UPI 2.0 features 

Deposit/Withdraw via agents 

P2P/P2M transfers Pay bills, 

microloans No bank needed 

­ Legal tender ­ Offline 

transactions ­ KYC linked 

wallet ­ multi­tier privacy 

­ Hybrid token/account­

based Permissions based 

ledger Mobile wallet 

functionality 

Financial 

Inclusion 

Massive rural adoption via 

Jan Dhan, Aadhaar, and 

low­cost smartphones 

96% of rural households use 

M Pesa Boosted formal 

finance usage from 

27% (2006) to 83% (2019) 

Extending access to 

underserved areas; integrated 

with public utilities 

Ensures universal access to 

public money amid fintech 

privatization 

Transaction 

Volume 

155.47 billion transactions 

worth ₹223 trillion (Jan– 

Nov 2024) 

~5% of Kenya’s GDP flows 

through M Pesa 

260M+ e CNY wallets 

created; integrated into 

public transit, retail, 

subsidies 

Still in pilot; public 

consultation & trials 

ongoing 

Socio­ 

Economic 

Impact 

Drives digital economy 

growth, reduces cash 

­ Reduced poverty by 2% 

Increased household 

Reduces Alipay/WeChat Pay 

monopoly; supports 

Renminbi 

High trust in digital 

systems; prepares for 

 dependency, boosts fintech 

sector 

consumption Empowered 

women entrepreneurs 

Internationalization (Belt & 

Road Initiative) 

cashless economy 

Government 

Support 

Strong RBI & NPCI 

regulation, cross bank 

integration enforced 

Telco led with light touch 

regulation by Central Bank of 

Kenya 

State backed currency, 

strong policy support for 

global use 

Conservative, consultative 

approach led by Riksbank 

Challenges 

­ Cybersecurity & fraud ­ 

Infrastructure downtime 

small merchant onboarding 

Monopoly concerns 

Interoperability with other 

mobile money systems 

Data privacy international 

interoperability Balancing 

innovation & stability 

Privacy vs. Transparency 

Integration with existing 

systems Balancing 

disruption & trust 

 

QUANTITATIVE RESEARCH  

The quantitative research of digital payment systems 

emphasizes three areas of concern: trends, transaction 

volumes, and adoption patterns. These important 

aspects together offer a broader view of the world of 

digital payment operating today and project its near 

future.  

 

1. DIGITAL PAYMENT TRENDS  

The digital payments ecosystem undergoes rapid 

changes under the influence of technology, 

regulations, and changing customer behavior.  

• Global Adoption: In 2024, approximately 92% of 

consumers in the United States would report 

usage of some kind of digital payment forms, 

hinting at an appreciable shift towards cashless 

payments.  

• Emerging Technologies: Artificial Intelligence in 

payment systems has further improved the ability 

to detect fraud and personalize customer 

experience. Tokenization is also gaining ground to 

secure e­commerce transactions.  

• Mobile Wallets: Increased use of mobile wallets 

for both in­store and online purchases is resulting 

from the convenient and secure payment 

acceptance options.  
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Trend Area Insight Data Source / Year 

Global Adoption 92% of U.S. consumers used some form of digital payment McKinsey, 2024 

Emerging 

Technologies 

AI integration improved fraud detection and user personalization; 

tokenization secured e­commerce 

Grant Thornton Bharat, 

2024 

Mobile Wallets 
Significant increase in mobile wallet usage due to convenience and 

security 

Grant Thornton Bharat, 

2024 

 

2. TRANSACTION VOLUMES  

It provides insight into the scale and growth of digital 

payments.  

India continues to witness unparalleled growth under 

the Unified Payments Interface (UPI). There were 

roughly 155.47 billion transactions on UPI between 

January and November 2024, worth around ₹223 

trillion. This confirms that UPI is an important 

component in the digital payments space of India. 

European Trends: In 2024, cash transactions 

represented only 52% of all transactions in the 

Eurozone, down from 79% in 2016, showing a real 

shift to electronic payments.  

 

 

Region /Platform Metric Value Source / Year 

India – UPI Number of transactions (Jan–Nov2024) 155.47 billion Paytm/NCPI, 2024 

India – UPI Value of transactions ₹223 trillion Paytm/NCPI, 2024 

Eurozone Share of cash in transactions (2016) 79% Reuters / ECB 

Eurozone Share of cash in transactions (2024) 52% Reuters / ECB 

 

3. ADOPTION PATTERNS  

Understanding adoption patterns helps identify 

demographic and regional variations in digital 

payment usage.  

• DEMOGRAPHIC VARIATIONS: In 2024, 34% 

of individuals aged 18­27 reported using digital 

wallets, compared to 21% in the 60­78 age group, 

indicating higher adoption among younger 

demographics. 

• REGIONAL DIFFERENCES: Countries like 

Sweden have seen a rapid move towards cashless 

societies, with only 10% of transactions involving 

cash by 2025. However, concerns about 

over­reliance on digital systems have led 

authorities to recommend citizens retain cash 

reserves for emergencies.  

 

Dimension Insight Data / 

Metric 

Source / Year 

Demographic 

Variation 

Young adults (18–27) using digital wallets 34% The Payments 

Association, 2024 

Demographic 

Variation 

Seniors (60–78) using digital wallets 21% The Payments 

Association, 2024 

Regional (Sweden) Cash usage in transactions (2025 projected) 10% The Guardian, 2025 

Regional (Sweden) Advisory to retain cash due to digital Issued by 

national reliance authorities 

 The Guardian, 2025 

 

CASE STUDY: UPI IN INDIA: A GOVERNMENT 

LED DIGITAL PAYMENT REVOLUTION  

SUMMARY  

The Unified Payments Interface, which the National 

Payments Corporation of India launched in 2016, has 

become one of the single most transformational 

innovations in the world's digital payment space. UPI 

in India is a Realtime payment system for facilitating 

seamless interbank transactions on mobile platforms.  
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The UPI integrates several bank accounts to one 

mobile application, providing an interface for carrying 

out peer­to­peer (P2P) and peer­to­merchant (P2M) 

transactions, in real time, on a 24­hour basis, seven 

days a week.  

 

Key Features  

The success of UPI lies in its simplicity, 

interoperability, and user centric design. Its core 

objects include the following aspects:  

• Real­time Settlement: UPI users exchange instant 

money with no delay as experienced with 

traditional NEFT/RTGS systems.  

• Account Aggregation: A single mobile app 

interface through which users can add bank 

accounts for seamless fund transfers.  

• Payment Identifiers: Initiate payments using 

mobile numbers, Virtual Payment Addresses 

(VPAs), QR codes, or even biometric 

authentication.  

• Universal Accessibility: Phones, both smart and 

feature models (by means of USSD), are included 

in this service.  

• New features in UPI 2.0 include linking one's 

overdraft account, one­time mandates, invoice 

verification, and signed intent­based transactions, 

thus boosting trust and functionality.  

 

IMPACT ON INDIAN ECONOMY AND SOCIETY  

TRANSACTION VOLUME AND GROWTH  

About 155.47 billion transactions were processed by 

UPI for a cumulative amount of ₹223 trillion INR, 

from January till November 2024, showing its deep 

penetration in everyday life and business in India. 

 

FINANCIAL INCLUSION  

Of the many contributions of UPI to the society, one 

which stands out is financial inclusion. Jan Dhan 

Yojana integration with Aadhaar based authentication 

and mobile banking have pulled digital payments into 

rural and semi­urban communities. The presence of 

cheap smartphones and reasonably priced data has 

further accelerated the process of ramping up digital 

payments.  

 

ADOPTION CATALYSTS  

The following are the primary factors that influenced 

the adoption curve:  

Government Initiatives: Initiatives such as Digital 

India and Startup India provided the groundwork for a 

digital economy.  

 

DEMONETIZATION (2016): The sudden worsening 

of cash availability drove both merchants and 

consumers to seek alternatives to dealings in cash. UPI 

was emerging as an answer for non­monetary 

transactions.  

FINTECH ECOSYSTEM: The rising platforms like 

Phone Pe, Google Pay, and Paytm really made a big 

difference toward making consumers aware and 

actually engaging them.  

 

REGULATORY AND INSTITUTIONAL SUPPORT  

UPI is supported, thus, under the aegis of the Reserve 

Bank of India. Its development and maintenance with 

NPCI­ of NEFT­ are non­profitable efforts put 

together with major Indian banks. Its regulation 

ensures that the use will comply with strong standards 

of data security, KYC norms, and transaction limits.  

Not only this, but also the fact that UPI is a cross­bank 

functionality established by RBI has made it 

compulsory for UPI applications to function across all 

banks.  

 

CHALLENGES AND CONCERNS  

With exponential growth comes a set of challenges for 

UPI: 

 

CYBERSECURITY THREATS: The volume of 

transactions, which rose sharply, has attracted 

phishing scams, unauthorized app clones, and data 

breaches. 

 

INFRASTRUCTURE DOWNTIME: Peak hours can 

cause a crash of servers or a failure in transactions, 

which deteriorates trust. 

 

MERCHANT ONBOARDING RESISTANCE: Some 

small merchants still prefer to stay with cash due to a 

lack of knowledge regarding the digital process or 

hassle induced by visibility of digital taxes  
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V. DATA ANALYSIS AND INTERPRETATION 

 

Identify Key Patterns in Evolution 

Time­Based Evolution (Timeline Insights)  

Era/Phase Major Development Key Characteristics Driving Forces 

Pre­2000s Traditional Banking Paper­based systems, cheques Centralized banking 

2000–2010 
Card & Net Banking Debit/Credit card boom, ATM, Internet 

Banking 
Globalization, private sector tech 

2010–2015 Mobile Wallets Wallets like Paytm, Airtel Money Mobile penetration 

2016–2020 
UPI & M­Pesa boom 

Real­time payments, agent models 
Government push, 

smartphone/data boom 

2020– 

Present 

CBDCs, Crypto 

Pilots 

State­backed digital currency, decentralized 

finance 

Sovereign interests, fintech 

disruption 

 Key Patterns Identified  

 

1. DISINTERMEDIATION  

Alternatives to traditional banking have grown with 

users directly logging into fintech platforms and 

digital wallets.  

 

EXPLANATION:  

The older banking processes posed inconveniences 

after all: queuing at branches, filling forms, waiting for 

settlements.  

With digital payment systems like UPI, this process 

has been disintermediated: users can send/receive 

money, pay bills, and access financial services directly 

through an app or USSD.  

Even if most of the backend infrastructure (like 

account linkage) is still done by a bank, the user rarely 

interacts with the bank Apps or visits the bank's 

branches.  

This change means that more control will be passed 

from the hands of the financial operators and into 

those of users, putting more power in the hands of 

young people and neglected communities.  

 

 

 

EXAMPLE:  

In India, people use PhonePe or Google Pay rather 

than logging into their bank’s app.  

 

2. SPEED + ACCESS  

Digital systems being positioned for instant, 

around­the­clock transactions with all­inclusive 

interfaces. 

 

EXPLANATION: 

UPI and M­Pesa are probably the most disruptive 

transfer systems, being instantaneous: they do not 

require a waiting period like NEFT or RTGS.  

Not only that, these systems are differentiated in terms 

of the usability devices: UPI is meant to work on 

smartphones and USSD­based feature phones, and 

M­Pesa has nothing to do with the internet but has 

been designed specifically for basic phones.  

Thus, it is almost a complete eradication of digital and 

geographic barriers between users, be it in farflung 

areas or among those who are entirely inept when it 

comes to technology.  

 

IMPACT: 

Facilitating the flow of money across a fractally 

subdivided market will benefit day laborers, small 

shopkeepers, and gig workers.  

Promote digital literacy and build trust in the fintech 

field.  

 

3. MOBILE­FIRST STRATEGY  

Both systems are designed for mobile­native 

populations where smartphones or mobile phones are 

the primary computing devices.  

 

EXPLANATION:  

India and Kenya were untethered by a 

desktop­and­card­based advancement of financial 

systems and went straight for onboard mobiles 

solutions, while in the West traditional banking 

seemed to be growing in the earlier modernity.  
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The embrace of affordable mobile phones and 

inexpensive mobile data has enabled fintech to 

leapfrog traditional phases of the evolution of 

banking.  

Mobile phone service, thus, becomes a dual interface: 

one, the platform, and two, the device for 

authentication, that is, for OTPs, biometric unlocks, 

and SIM linked wallets.  

EVIDENCE:  

• Over 260 million UPI­linked digital wallets and 

M­Pesa covering over 96% of Kenyan 

households.  

• Most interactions (balance checks, fund transfers, 

bill payments) happen on mobile, often in 

regional languages.  

 

4. State vs Private Innovation  

The ecosystem shows a dynamic interplay between 

government­driven and privately driven financial 

innovation.  

 

EXPLANATION:  

• M­Pesa emerged from a private telco initiative 

(Safaricom/Vodafone), driven by market demand 

and entrepreneurial vision.  

• UPI, on the other hand, is a state­led infrastructure 

developed by NPCI and backed by RBI, 

highlighting how regulatory ecosystems can drive 

mass adoption.  

CBDCs (like China’s e­CNY or Sweden’s 

e­Krona) represent a state reclaiming control in a 

space that was being increasingly shaped by 

private players (e.g., cryptocurrencies, fintech 

apps).  

• This pattern reflects trust economics—where 

people balance convenience (private tech) with 

stability (state regulation).  

 

TREND INSIGHT:  

• Policy shapes platforms: The success of UPI was 

accelerated by India’s Demonetization and Digital 

India push.  

• Governments are increasingly stepping in to 

create national payment backbones to avoid 

monopolies by private tech giants.  

 

5. FINANCIAL INCLUSION LEAP  

Both UPI and M­Pesa served as catalysts for financial 

inclusion, enabling previously unbanked populations 

to access and use financial services.  

 

 

EXPLANATION:  

• It requires a lot of paperwork, branches 

everywhere, and then there is literacy to borrow 

money through traditional banking a complete 

exclusion of a huge rural population.  

• UPI works alongside Jan Dhan, Aadhaar, and 

mobile phones to welcome new customers into 

the digital fold.  

• M­Pesa also charges a transaction fee for storing, 

sending, or withdrawing money using just the 

SIM card without the need for any official 

banking.  

• Such systems also encourage saving behavior, the 

issue of microcredits, and digital remittances from 

cities to villages.  

IMPACT:  

• In India, rural adoption surged post­2016; in 

Kenya, poverty dropped by 2% in areas with 

M­Pesa access.  

• Women gained financial agency, especially in 

receiving remittances and managing household 

savings.  

  

SUMMARY TABLE 

Pattern Description Example 

Disintermediation 
Bypassing traditional banks for direct app­based 

interactions 
Google Pay, M­Pesa Agent Networks 

Speed + Accessibility 
Real­time, always­on transfers with USSD/QR 

support 

UPI’s 24x7 P2P transfers, M­Pesa’s 

USSD 

Mobile­First Strategy 
Platforms are designed around mobile users, not 

desktops or cards 

UPI on smartphones, M­Pesa on 

feature phones 

State vs Private 
Shifts between private­led and government­led 

innovations 

M­Pesa (private), UPI & e­CNY 

(state­led) 
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Financial Inclusion Leap Reaching unbanked populations through 

frictionless onboarding 

Jan Dhan + UPI, SIM­based wallets 

in Kenya 

 

INTERPRETATION OF TECHNOLOGICAL INNOVATIONS AND ADOPTION TRENDS  

 

QUANTITATIVE TECHNIQUES IN ADOPTION TREND ANALYSIS  

Using secondary data (government reports, NPCI dashboards, World Bank datasets, fintech whitepapers, academic 

studies), the following quantitative insights were drawn: 

 

Metric UPI (India) M­Pesa (Kenya) CBDCs (China & 

Sweden) 

User Base (2024) 350+ million active users 30+ million users 260+ million digital 

wallets (China) 

Transaction Volume 

(2024) 

155+ billion $1.2 billion/month Not fully monetized yet 

Daily Usage rural access ₹20+ trillion/day 90,000+ agents enable China’s e­CNY used for 

retail and public transport 

Feature Penetration QR, P2P, P2M, mandates 

overdrafts 

USSD, microloans 

remittances 

NFC offline payments, 

tiered KYC 

 

INSIGHTS:  

• UPI shows exponential growth due to real­time 

architecture and smartphone penetration.  

• M­Pesa displays a stable curve due to agent led 

adoption and trust building in cash heavy 

economies.  

• CBDCs are still in the pilot phase with a gradual 

adoption trajectory, focusing on infrastructure 

and regulation.  

 

APPLICATION OF TAM AND UTAUT MODELS 

(SECONDARY RESEARCH LENS)  

Let’s interpret consumer adoption of UPI, M­Pesa, and 

CBDCs using two leading technology adoption 

frameworks: TAM and UTAUT.  

 

TECHNOLOGY ACCEPTANCE MODEL (TAM)  

Key Constructs:  

• Perceived Usefulness (PU) – "Will it help me?"  

• Perceived Ease of Use (PEOU) – "Is it simple to 

use?"  

• Behavioral Intention (BI) – "Will I continue to use 

it?"  

 

Construct UPI M­Pesa CBDCs 

PU High – Offers fast, free 

interoperable transactions 

High – Enables 

transactions for Moderate 

the unbanked 

Early users see state trust, 

but limited features 

PEOU Very High – Seamless 

apps, one­tap UIs 

High – USSD menus 

designed for simplicity 

Moderate – Some 

complexity in tiered 

wallets and regulation 

BI Very Strong – Everyday 

utility Strong drives 

recurring use 

Embedded in daily life 

drives recurring use 

Emerging – Limited clarity 

on everyday use­case 

scenarios 

 

TAM­BASED INSIGHT:  

UPI thrives on both perceived usefulness (instant, 

versatile) and ease of use (intuitive apps, QR 

payments).  

• M­Pesa relies more on utility and necessity, 

especially in cash­dominated areas.  

• CBDCs face adoption lag due to uncertainty of 

use cases and institutional rollout delays.  
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UTAUT MODEL (UNIFIED THEORY OF 

ACCEPTANCE AND USE OF TECHNOLOGY)  

Key Constructs:  

• Performance Expectancy (PE) – Expected 

benefits  

• Effort Expectancy (EE) – Simplicity of usage  

• Social Influence (SI) – Peer/authority­driven 

adoption  

• Facilitating Conditions (FC) – Infrastructure 

support  

 

UTAUT Factor UPI M­Pesa CBDCs 

PE High – Saves time, cost, travel finances 
High – Essential for 

rural 

Moderate – Not yet seen as 

transformative 

EE High – Designed for mobile native users 
High – Simple USSD 

menus 

Medium – Not always plug and 

play 

SI 
Strong – Driven by family, community peers, and 

digital campaigns branding 

Strong – Trusted 

agents and telco 

Weak – Still state driven with 

limited public narratives 

FC 

Excellent – Supported by NPCI, RBI, app 

ecosystem 

Moderate – Agent 

networks are vital 

Developing – Requires extensive 

infrastructure readiness 

 

UTAUT­Based Insight:  

1. UPI excels due to a favorable environment, 

government push, and social nudges (e.g., 

cashback, rewards).  

2. M­Pesa’s adoption is driven by community 

influence and the presence of agents, which 

enhances user trust.  

3. CBDCs, though state sanctioned, require greater 

user education, privacy assurances, and 

integration with daily apps for widespread 

adoption.  

 

ASSESSING REGULATORY FRAMEWORKS 

AND COMPLIANCE STANDARDS IN DIGITAL 

PAYMENTS  

Case Study Based Analysis of Regulatory Challenges 

and Successes  

 

1. INDIA – UPI (UNIFIED PAYMENTS 

INTERFACE)  

Regulatory Body: Reserve Bank of India (RBI) + 

National Payments Corporation of India (NPCI)  

 

LEGAL FRAMEWORKS: 

• Payment and Settlement Systems Act (PSS Act), 

2007  

• RBI Master Directions on KYC  

• IT Act 2000 (with amendments for digital consent 

and authentication)  

 

KEY SUCCESSES:  

• Interoperability Mandate: RBI required all UPI 

apps to be interoperable, ensuring users can 

transact across apps and banks.  

• Zero MDR (Merchant Discount Rate) policy: 

Made digital payments cost­free for consumers 

and small merchants, driving mass adoption.  

• Secure Authentication: 2FA (two factor 

authentication) and biometric layers enhanced 

trust.  

 

CHALLENGES:  

• Server downtimes and app­level transaction 

failures revealed the infrastructural stress in high­

volume periods.  

• Data Localization Debate: NPCI mandates 

storage of payment data within India—

challenging for global players like Google Pay or 

WhatsApp Pay.  

 

2. KENYA – M­PESA  

Regulatory Body: Central Bank of Kenya (CBK)  

 

LEGAL FRAMEWORKS:  

• National Payment System Act  

• Mobile Money Guidelines (by CBK)  

• AML/CFT (Anti­Money Laundering/Counter 

Financing of Terrorism) Laws  

 

KEY SUCCESSES:  

• Proportional KYC: Users can sign up with 

minimal documentation for low value 

transactions, balancing access and risk.  
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• Telco­Regulator Synergy: Allowed Safaricom (a 

private telco) to pilot and scale the service before 

strict regulation—innovation first, regulation later 

model.  

 

CHALLENGES:  

• Monopoly Concerns: Safaricom’s dominant 

position raised fair competition issues.  

• Agent Fraud Risks: Agent based models face 

challenges in monitoring compliance and fraud.  

 

3. CHINA – E­CNY (DIGITAL YUAN) 

Regulatory Body: People’s Bank of China (PBoC)  

 

LEGAL FRAMEWORKS 

• People's Bank of China Law (2021 Amendment 

for e­CNY)  

• Cybersecurity Law of China  

• Data Security Law (DSL)  

 

SUCCESSES 

• Tiered Wallets with KYC: Offers privacy and 

access via different verification levels.  

• Offline Transactions: Regulatory support for 

NFC­based offline digital currency usage, 

ensuring reach even in low­connectivity areas.  

 

CHALLENGES 

• Privacy Concerns: The state led nature of e­CNY 

brings citizen surveillance worries.  

• Legal Ambiguity on Private Wallets: Third­party 

wallets must comply with state control, limiting 

private sector innovation.  

 

 

4. SWEDEN – E­KRONA 

Regulatory Body: Sveriges Riksbank Legal  

 

FRAMEWORKS 

• Swedish Payment Services Act  

• GDPR (General Data Protection Regulation)  

• E­Money Directive  

 

SUCCESSES 

• Consultative Rollout: Riksbank’s phased 

approach included public debate and privacy 

impact assessments, promoting transparency.  

• GDPR Alignment: Strong commitment to data 

privacy and user control helped gain public trust.  

 

CHALLENGES 

• Legacy System Integration: Aligning with older 

banking systems has delayed full integration.  

• Financial Stability Concerns: Widespread use of 

e­Krona could disintermediate banks, requiring 

thoughtful monetary policy revisions.  

• Evaluating the Impact of Key Regulatory 

Instruments  

 

GDPR AND ITS IMPACT ON DIGITAL 

PAYMENTS 

General Data Protection Regulation is a powerful, 

comprehensive law related to data protection in the 

European Union, which came into force on the 25th of 

May in the year 2018. It is about the personal data and 

privacy protection of citizens from the EU and gives 

them more appropriate control over their data usages.  

As a European regulation, GDPR has a global reach 

since it enforces the compliance towards any firm 

processing personal data of EU residents, irrespective 

of the geographical location of that company. Main 

GDPR Principles with Respect to Digital Payments  

 

EXPLICIT CONSENT  

Payment providers will also ensure that they get user 

consent, which must be free, specific, and 

unambiguous (e.g., without any pre­checked boxes or 

hidden opt­ins).  

This means that fintech apps will only allow users to 

opt in for:  

• Saving card details  

• Sharing data with third­party services  

• Enabling biometric authentication  

 

DATA MINIMIZATION  

It would not be intended at collecting data that is not 

relevant, only that which is necessary. Payment apps 

and digital wallets consume the additional data that 

isn't service related, such as exact transaction logs.  

 

RIGHT TO BE FORGOTTEN  

Customers should ask their personal data to be erased 

from the system. Payment applications should put data 

destruction into practice in profiles of clients and their 

payment history deletion and unlinked biometrics.  

 

DATA PORTABILITY  
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Users hold the right to obtain their personal data from 

a provider in machine­readable format and transfer it 

to another (i.e., transposing the transaction history 

from PayPal to another wallet).  

 

ACCOUNTABILITY + SECURITY  

Companies must implement paraffin encryption, 

secure their APIs from the sea through access logs, and 

privacy by design practices where applicable. 

Reporting on any data breaching should be done 

within the scope of seventy­two hours in the new 

behavior of compliance.  

 

RELEVANCE TO DIGITAL PAYMENT 

ECOSYSTEMS  

1. FINTECH APPS (E.G., GOOGLE PAY, 

PHONEPE, PAYTM)  

• Must explicitly disclose:  

• What personal/payment data is collected o  

• How long it is retained o  Whether it is 

shared with third parties (e.g., merchants, 

analytics partners)  

• Apps must update their terms of service and 

privacy policies to reflect GDPR compliant 

language.  

• In­app permissions must clearly distinguish 

between:  

• Required data (for basic operation). 

Optional data (e.g., for personalized offers)  

 

2. UPI ECOSYSTEM IN INDIA  

• While GDPR is not Indian law, global payment 

firms like Google Pay, Amazon Pay, and 

WhatsApp Pay—operating in India but registered 

in the EU or handling EU users—must follow 

GDPR guidelines.  

• Additionally, India’s draft Digital Personal Data 

Protection Act (DPDP 2023) draws inspiration 

from GDPR, indicating a trend toward global 

alignment.  

• UPI apps must now provide:  

• Opt­in consent for data sharing  

• Mechanisms for users to revoke consent or 

request data deletion o  Disclosures about 

data localization policies, in line with RBI 

guidelines  

 

3. CROSS­BORDER PLATFORMS (E.G., STRIPE, 

PAYPAL, WISE, ALIPAY)  

• Must comply with both GDPR and local laws 

where they operate. This creates tension when 

laws conflict:  

• GDPR allows data transfers only to countries with 

"adequate" data protection—India and Kenya are 

currently not on this list.  

• Companies must adopt Standard Contractual 

Clauses (SCCs) or Binding Corporate Rules 

(BCRs) for lawful data transfer between the EU 

and non­EU countries.  

• Transactional data, customer PII, device 

metadata, and biometric login info must be 

encrypted and access controlled.  

 

PAYMENT AND SETTLEMENT SYSTEMS ACT 

(PSS ACT) – INDIA  

OVERVIEW & PURPOSE  

The PSS Act, 2007 is a cornerstone of India’s digital 

payment infrastructure. Enacted by the Government of 

India and enforced by the Reserve Bank of India 

(RBI), the Act aims to:  

• Regulate all types of payment systems—both 

traditional (RTGS, NEFT) and modern (UPI, 

wallets).  

• Ensure trust and transparency in digital 

transactions.  

• Protect consumers from fraud, data misuse, and 

systemic failures.  

It defines “payment system” broadly to include 

remittance services, card networks, e­wallets, UPI, 

and even future technologies like CBDCs. Key 

Provisions of the PSS Act  

 

1. MANDATORY RBI AUTHORIZATION  

• Any entity (bank or non­bank) operating a 

payment system must seek RBI’s approval.  

• This includes:  

• Prepaid Payment Instruments (e.g., PhonePe 

Wallet, Amazon Pay) o  Card networks 

(Visa, Mastercard, RuPay) o  Payment 

gateways (Razor pay, PayU) o  UPI platforms 

(Google Pay, PhonePe, BHIM)  

Without RBI authorization, operating a payment 

system is illegal.  

 

2. SUPERVISORY AND REVOCATION POWERS  

• RBI can suspend, cancel, or modify licenses for:  

• Security breaches of Operational failures  

• Violations of consumer protection laws  
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• Non­compliance with interoperability or KYC 

rules  

This ensures the payment ecosystem is not only 

innovative but also secure and accountable.  

 

3. CONSUMER PROTECTION AND GRIEVANCE 

REDRESSAL  

• RBI mandates that all licensed payment 

providers:  

• Set up dispute resolution systems o  Clearly 

state fees, limits, and service terms to  Provide 

compensation mechanisms for failed or delayed 

transactions  

• This builds trust among first time digital users.  

 

4. INTEROPERABILITY  

• Payment systems must be interoperable across 

platforms.  

• Wallets like Paytm or PhonePe must support UPI 

QR codes, BBPS, and FASTag recharges.  

• Banks and apps must integrate via NPCI­led 

platforms (e.g., UPI, IMPS)  

This breaks down silos and encourages innovation 

across shared rails.  

 

5. Oversight of Settlement Systems  

• RBI ensures that settlement systems:  

• Operate on real­time or near­real­time models 

(e.g., UPI)  

• Have backup mechanisms to prevent systemic 

collapse Follow cybersecurity best practices  

 

IMPACT ON INDIA’S DIGITAL PAYMENT 

ECOSYSTEM  

1. BUILT A SAFE, SCALABLE UPI ECOSYSTEM  

• UPI, launched by NPCI under RBI’s regulatory 

framework, benefits from:  

• Strong data standards  

• Real­time fraud monitoring  

• Periodic audits and sandbox testing  

Because of the PSS Act, India avoided many pitfalls 

seen in other unregulated markets.  

 

2. ENABLED FAIR COMPETITION AMONG 

FINTECHS  

• Both banks and non­bank players can apply for 

payment system licenses, creating a level playing 

field.  

• For example:  

• WhatsApp Pay entered UPI only after RBI 

compliance and audit clearance o  Smaller 

fintech’s can build services atop UPI without 

needing banking licenses  

This encourages healthy innovation under central 

oversight.  

 

3. PROTECTS CONSUMERS THROUGH CLEAR 

RULES  

• RBI mandates Know Your Customer (KYC) and 

transaction limits to reduce misuse.  

• The PSS Act underpins ombudsman schemes, 

helping users lodge complaints directly against 

payment providers.  

As more rural and first­time users enter digital 

platforms, this trust layer becomes essential. 

 

4. FUTURE­READY FOR INNOVATION  

• The Act has been flexible enough to 

accommodate:  

• Blockchain and tokenization pilot’s o  Launch 

of CBDCs (Digital Rupee) in test environments o 

 Evolving models like BNPL, which also 

interact with regulated payment rails 

 

AML (ANTI­MONEY LAUNDERING) 

COMPLIANCE  

Global Applicability: FATF Standards  

Anti­Money Laundering (AML) compliance is a set of 

global financial regulations designed to prevent:  

• Money laundering  

• Terrorist financing  

• Illicit fund flows  

 

These are enforced via FATF (Financial Action Task 

Force) guidelines and adopted by member countries 

into national laws (e.g., PMLA in India, Proceeds of 

Crime Act in the UK, AMLD in the EU, BSA in the 

US). 

 

Digital payment platforms—whether banks, wallets, 

or non­bank fintech—are now classified as reporting 

entities, making them subject to full AML compliance 

 

CORE COMPONENTS OF AML COMPLIANCE  

1. KNOW YOUR CUSTOMER (KYC)  

• Mandatory identity verification of all users—

often using:  

• National ID (e.g., Aadhaar, Passport)  
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• Face/biometric verification o  

• Address and utility bills  

• KYC helps prevent identity fraud, synthetic 

accounts, and duplicate profiles.  

 

2. ONGOING TRANSACTION MONITORING  

• Platforms must implement:  

• Automated monitoring tools to detect red flags 

(e.g., structuring, layering)  

• Threshold­based alerts for high­risk behaviors  

• Geolocation and velocity checks (e.g., rapid 

transfers from multiple accounts)  

 

 

3. SUSPICIOUS ACTIVITY REPORTING (SAR)  

• Payment providers are required to file reports 

with authorities like:  

• FIUs (Financial Intelligence Units) in each 

country  

• RBI (India) or Central Bank of Kenya (CBK)  

• SARs are triggered by activities such as:  

• Large, unexplainable fund movements  

• Use of stolen or fake IDs  

• Multiple transactions just below the reporting 

threshold (aka “smurfing”)  

 

IMPACT ON DIGITAL PAYMENT PLATFORMS  

1. SLOWER ONBOARDING FOR USERS  

• Instant onboarding is increasingly rare due to 

stricter KYC.  

• Wallets and neo banks must:  

• Delay full access until KYC is verified  

• Restrict transactions (e.g., withdrawal, 

peer­to­peer) until verification completes  

• This creates friction for low­income and rural 

users, especially where document access is 

limited.  

 

EXAMPLE: Many Indian wallets (e.g., Paytm, 

PhonePe) moved from minimum­KYC models to full­

KYC after regulatory tightening.  

 

RISE OF BANK­FINTECH PARTNERSHIPS  

• Non­bank fintech’s (like Google Pay, WhatsApp Pay) 

increasingly partner with regulated banks to:  

• Leverage their AML infrastructure  

• Reduce risk of non­compliance  

• Avoid direct liability under PMLA/FIU obligations  

• This ensures that even new­age payment apps operate 

within the regulatory perimeter.  

  

REGULATORY ALIGNMENT BY REGION 

Region AML Framework Digital Payment Impact 

India PMLA + RBI AML Master Direction Full KYC for wallets, data localization 

EU AMLD6 + GDPR Enhanced due diligence, privacy­by­design 

Africa (Kenya, Nigeria) National AML Guidelines via FATF M­Pesa­style tiered limits to ensure access 

USA BSA, FinCEN 
Strong SAR filing, fintech’s must register as 

MSBs 

 

MAPPING THE CORRELATION BETWEEN TECHNOLOGICAL INNOVATIONS AND CONSUMER 

ADOPTION IN DIGITAL PAYMENTS  

 

1. TECHNOLOGICAL ADVANCEMENTS → BEHAVIORAL SHIFTS  

Technological innovations in digital payments have consistently reshaped consumer expectations, usage patterns, and 

trust models. The following key correlations are evident:  

 

Innovation Consumer Behavior Change Adoption Insight 

UPI (Unified Payments Interface) 
Shift from cash/NEFT to) instant, 

MobileFirst payments 

Consumers adopt low friction 

payments; UPI usage grew from 

21M in 2017 to 10B+ monthly 

transactions in 2024 
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QR Code Payments 
Emergence of cashless small value 

transactions in offline retail 

Street vendors and Kirana stores 

adopted digital payments without 

expensive POS 

Biometric KYC (eKYC) Faster onboarding and verification 
Increased trust and convenience, 

especially among rural users 

Tokenization & NFC 

Tap­to­pay and mobile wallets 

replacing cards 

Gen Z and millennial consumers 

prefer contactless methods post 

COVID 

AI­based fraud detection 

Higher consumer trust in digital 

platforms 

Increased adoption among risk 

averse users and older age groups 

Voice­based and USSD payments 

Inclusion of low literacy or feature 

phone users 

supported financial inclusion in 

rural/semi­urban areas 

 

2. APPLYING TAM & UTAUT MODELS  

The Technology Acceptance Model (TAM) and 

Unified Theory of Acceptance and Use of Technology 

(UTAUT) help explain why certain technologies are 

adopted faster. Key correlations found:  

 

Perceived Usefulness (TAM)  

• Example: UPI is preferred over card payments 

due to Realtime settlements and no transaction 

fees.  

 

Perceived Ease of Use (TAM)  

• QR codes are simpler than swiping cards or 

entering IFSC codes—this ease leads to viral 

adoption, especially among micro merchants. 

 

Facilitating Conditions (UTAUT)  

• Government incentives (e.g., cashback for using 

UPI), increasing smartphone penetration, and 

better internet speeds enable higher adoption. 

 

Social Influence (UTAUT)  

• Peer usage and merchant acceptability (e.g., 

“Paytm accepted here”) influence others to try out 

digital methods.  

 

3. EMERGING TRENDS & FUTURE ADOPTION 

PATTERNS  

By observing current innovation pipelines and 

behavior patterns, the following future directions are 

emerging:  

 

A. VOICE­BASED PAYMENTS  

• Increasing adoption in India and Africa 

where literacy barriers exist.  

• Expected impact: Widespread rural inclusion 

with vernacular interfaces.  

 

B. AI­DRIVEN PERSONAL FINANCE 

ASSISTANTS  

• Chatbot style spending analysis, fraud alerts, 

and bill reminders.  

• Expected impact: Increased engagement and 

trust among first time digital users.  

 

C. CROSS­BORDER, MULTI­CURRENCY 

WALLETS  

• Rise in remittances and global freelancers 

demand seamless multi­currency support.  

• Expected impact: Regional payment systems 

(e.g., India Singapore UPI link) will see faster 

adoption.  

 

D. CBDCS AND PROGRAMMABLE MONEY  

• Central Bank Digital Currencies (e.g., e₹) 

offer programmable transfers (e.g., subsidies, 

payroll).  

• Expected impact: Formalization of economy 

and wider digital acceptance in public transfers.  

 

E. PRIVACY­FOCUSED PAYMENT MODELS  

• Post GDPR consumers are demanding data 

transparency.  

• Expected impact: Privacy enhanced wallets (e.g., 

Apple Pay, Signal Payments) may gain niche 

users.  

VI. CONCLUSION 

 

The digitization of payment systems today, including 

UPI (India), M­Pesa (Kenya), and CBDCs (China and 
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Sweden), marks a watershed moment in any global 

financial scenario. With these advancements, it is 

possible to realize radically different scenarios through 

technology that coincides with strategic government 

incentives and user centered design and makes 

incredible strides toward financial access. By 

unlocking secure, prompt, and low­price transaction 

facilities, these platforms have connected the banked 

populations and the unbanked especially in rural and 

neglected people.  

Among these, Realtime settlement has made the 

technical barriers low for people with very basic 

phones or no internet but still allow them to make 

digital transactions using QR code payments, or even 

offline methods such as USSD or NFC. This would 

really open the possibilities of defining financial 

inclusion beyond urban areas and elite segments.  

Now initiate changes in consumer behavior in which 

they have shifted significantly towards mobile 

oriented solutions rather than conventional banking 

methods. Consumers are greatly abandoning the want 

for physical money and using their debit and credit 

cards or mobile banking applications for purchases as 

they become more empowered with independence, 

convenience, and transparency.  

All these act as motivating factors:  

• Government initiatives (i.e., Digital India, 

demonetization),  

• Fintech innovation  

• Further boosted with increased digital trust 

securing standards (e.g., Protected General Data 

Regulation PGDPR) at national levels over 

various laws such as the PSS Act.  

 

The entry of Central Bank Digital Currencies 

(CBDCs) from one aspect shows how government 

authorities are exploring newer forms of sovereign 

cash to remain relevant in the fast­digitalizing world 

economy. On the other hand, the issue has arisen as 

what becomes of finance innovation and its regulation, 

emerging as a buzzword in the dichotomy of digital 

payments.  

But most importantly, these statements speak of 

realities that have to do with the scope of digital 

payments not just in terms of convenience but also 

their role as enablers of social and economic growth 

through poverty reduction and empowerment in 

disadvantage sections.  

 

VII. RECOMMENDATION 

 

1. Interoperability for All  

• Promoting an open API and common standards 

for transactions across different payment 

providers (banks, apps, wallets) to ensure 

complete interoperability.  

• Reason: It promotes fair competition for end users 

in easily transferring funds between platforms as 

the UPI makes universal access.  

2. Strengthen Data Protection and Privacy 

Frameworks  

• Enforce stricter data governance policies in 

environments that are compliant with the 

principles of GDPR explicit consent, data 

minimization, and user control.  

• Reason: Creating digital trust within users that 

their financial and biometric data will not be 

misused during onboarding.  

3. Strengthen Financial Literacy and Digital 

Awareness  

• Launch educational digital finance programs 

targeted promotion in the rural and poor 

communities.  

• Reason: Bridges the knowledge gaps they usually 

have that do not allow them to adopt, particularly 

among small merchants and older people.  

4. KYC and AML Compliance Made Easy through 

Tiers  

• Risk based KYC should have tiers of allowance 

for very low value transactions without 

verification but very high value ones should 

follow rigorous verification.  

• Reason: Keeps the financial inclusion moving 

while giving a sense to AML witness as well as 

the M Pesa case.  

5. Build Resilient Infrastructure  

• Invest on digital development infrastructures 

scalable and secure load balancing servers with 

offline capability.  

• Reason: Reduced transaction failures and 

enhanced confidence on the part of users during 

peak hours or low connectivity areas.  

6. Merchant Move Incentives  

• Other tax benefits or even subsidized transactions 

or even digital onboarding kits really lightens a 

small merchant's use.  

• Reason: Engage the micro and the small 

enterprises in a paradigm that they have now 
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become part of the formal digital economy and 

widen the ecosystem.  

7. Encourage Private Sector Partnerships  

• Set up fintech sandboxes and innovation councils 

that bring together banks, startups, and regulators.  

• Reason: Promotes a culture of experimentation, 

rapid deployment, and iterative policymaking 

that's all­important fast moving tech 

environments.  

8. Monitoring Cross border and CBDC Compatibility  

• Work on the beginnings of international 

interoperability frameworks for CBDC and 

remittance corridors.  

• Reason: Guarantee seamless global payment for 

travel or migrant remittances.  

 

VIII. FUTURE SCOPE 

 

1. USER BEHAVIOUR AND TRUST IN CBDCS  

Scope: Examine how different demographics perceive 

and adopt the CBDCs.  

Why: Trust and usage behavior will determine success 

for CBDCs, particularly in cash­oriented economies.  

Example: Compare Sweden with China for CBDC 

uptake to study behavior under opposing state policies.  

 

2. AI IN FRAUD DETECTION AND RISK 

MANAGEMENT  

Scope: Study how AI/ML can better fraud detection in 

real time, score credit, and ensure AML compliance.  

Why: AI risk engines can lessen the burden of manual 

oversight while still ensuring transaction security.  

Areas: Possible usage of deep learning for transaction 

anomaly detections or KYC system adaptation.  

 

3. TRADE­OFF BETWEEN PRIVACY AND 

SURVEILLANCE IN CBDCS  

Scope: Account for the ethical and technical 

implications for tracking CBDC transactions.  

Why: Striking a balance between privacy and 

regulatory observance (AML for instance) is of utmost 

importance in CBDC design.  

Questions of Interest: What level of anonymity is 

required? Where to store data, and who can access it?  

 

4. IMPACT OF AI AND AUTOMATION ON 

FINANCIAL INCLUSION  

Scope: Evaluate whether AI backed services (chatbots, 

auto lending) promote or hinder inclusion.  

Why: While AI ensures scalability, biased algorithms 

can render vulnerable groups uninterested.  

Need: Assessment of AI bias in lending platforms and 

the socioeconomic impact thereof.  

 

5. INTEROPERABILITY OF CROSS­BORDER 

CBDCS  

Scope: Investigate the ways through which CBDC 

from different countries can be interoperable (for 

example, through multi­CBDC platforms).  

Why: It could facilitate international trade, 

remittances, and monetary policy coordination.  

Case: BIS's Project m Bridge or MAS's Project Dunbar 

can serve as real­world pilots.  

 

6. ALGORITHMIC GOVERNANCE FOR 

PAYMENTS  

Scope: Study implications of AI ruled payment 

routing, credit limits, and transaction execution.  

Why: Machine delegation for such decision­making 

gives rise to transparency and accountability 

challenges.  

Areas: Governance frameworks and accountability 

within human AI partnerships for payment systems.  

 

7. CBDCS FOR CRISIS MANAGEMENT AND 

STIMULUS DISTRIBUTION  

Focus: Test models where CBDCs are used to provide 

targeted aid during crises (pandemic, natural 

disasters).  

Why: It could enable governments to provide 

Realtime, trackable support while minimizing leakage.  

Explore: Pilot tests and public opinion on all forms of 

digital aid.  
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