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Abstract 

Through a thorough literature assessment, this study explores the dynamic landscape of cashless 
payment technology innovation, tracking its characteristics and evolution from 2015 to 2023. 
Through a comprehensive analysis of several academic publications, business reports, and 
technology breakthroughs, the paper pinpoints the major patterns and advancements influencing 
the field of cashless payments. Additionally, the paper attempts to highlight the potential future 
developments in cashless payment technology, illuminating upcoming opportunities and 
difficulties. The research explores different dimensions of cashless payment’s innovation, 
including user views, adoption factors, security issues, technology improvements, and legal 
frameworks. It does this by using qualitative analysis with NVivo software. This study provides 
insightful information about the complex nature of innovation in cashless payment technologies 
by thoroughly examining various characteristics, thereby guiding future research approaches and 
practical applications to this field. 
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Introduction: 
Innovation in cashless payment technology 
today refers to the development and 
implementation of advanced digital solutions 
that enable financial transactions without the 
use of physical currency [49]. The innovation of 
cashless payment tech, from credit cards to 
mobile wallets and cryptocurrencies, has 
revolutionized global transactions [29].  
Enabled by internet and mobile advancements, 
innovations like contactless payments and 
blockchain have reshaped economies and 
consumer behaviour [1]. These technologies 
enhance convenience, security, and financial 
inclusion, driving digital transformation across 
industries [31]. As cashless payments continue 
to evolve, they promise to redefine finance, 
commerce, and societal interactions, ushering 
in a new era of digital finance [41][55]. 

India is embarking on a massive digital 
revolution, with the digitalization of its 
payment systems expected to be a watershed 
point in the transition to a paperless future 
economy [2]. The growth of India's digital 
payments sector is expected to be driven by 
four key trends that will shape the industry's 
future landscape: a nationwide push for 
digitalization, a supportive regulatory 
environment, the rise of next-generation 
payment service providers, and improved 
customer experience [16]. A cashless payment 
system refers to financial transactions that 
employ digital money rather than physical cash 
[27]. The RBI and the government are 
supporting digital payment options, such as 
prepaid cards, to reduce the demand for cash in 
the economy. The RBI's drive for additional 
payment and settlement methods is intended to 
foster a cashless society [10].  

"Faceless, Paperless, Cashless" 'Digital India' is 

the Government of India's flagship plan aimed 
at transforming India into a digitally enabled 
knowledge economy [26]. As India develops as 
a worldwide contender in new population-
scale payment systems, a variety of digital 
payment methods have been implemented 
across the country, including Micro ATMs, 
Banking Cards, Internet Banking, UPI (Unified 
Payment Interface), Mobile Banking, and 
Mobile Wallets [24][56]. 
 

Review of Literature 

Eing, T. J., & Kamsin, I. F. B. (2023) determined 
that the influence of urban traffic on living 
standards was growing as individuals placed 
more value on their quality of life. Problems 
with parking, such as lengthy payments and 
traffic, worsened. FinTech, IoT, and RFID 
advancements provided answers. These studies 
supported the use of these technologies in 
parking lots with large traffic volumes. 
Reputable data collection required experts in 
related domains. The report provided 
recommendations for further research as well 
as system outcomes [17]. 
 

Namahoot, K. S., & Jantasri, V. (2023) analyzed 
the relation to the adoption of cashless payment 
systems in Thailand. They sought to clarify the 
indirect connections between UTAUT and 
behavioral intentions (BIs). By using perceived 
risk and trust as mediators, they examined the 
five UTAUT characteristics in connection to BIs. 
These studies incorporated fundamental ideas 
of consumer behavior such as TRA, TPB, and 
TAM [34][42][54]. 

Puspitasari, A., & Salehudin, I. (2022) looked 
into the relationship between various factors 
and Indonesians’ desire to use QRIS. A study of 
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275 respondents who had used QRIS payments 
showed that government support positively 
enhanced behavioral intention through 
perceived usefulness and trust. Additionally, 
effort anticipation, social influence, originality, 
perceived usefulness, and trust all had a 
significant impact on behavioral intention. The 
findings emphasized how crucial it was to have 
government backing for the long-term adoption 
of QRIS while also enhancing user experiences 
and building trust[46].  
 
Rafferty, N. E., & Fajar, A. N. (2022) examined 
how integrated QR code payment services 
(QRIS) were used by Indonesian retailers. The 
country was moving towards cashless 
transactions, and by 2025, efforts were being 
made to integrate QR codes internationally. 
However, using digital payments was 
challenging in Indonesia due to infrastructural 
problems. These studies highlighted merchant 
compatibility, favorable conditions, trust, and 
relative advantages as significant motivators 
for MSMEs in adopting QRIS and made 
recommendations for banks, financial 
institutions, and governments to foster a 
cashless ecosystem [52].  
 
Arabadzhy, K. et. al. (2021) studied the 
development of non-cash card payments into 
comprehensive payment systems, examining 
the current state and potential future 
developments in Ukraine, Poland, Sweden, 
Romania, and Hungary. Using a range of 
research techniques, such as literature review 
and data comparison, it examined how the 
dynamics of the bank card market affected the 
expansion of non-cash payments. EU plans 
served as the basis for recommendations for the 
growth of the Ukrainian market [4]. 
 
Firdaus, N., & Aziz, A. (2021) examined that 

innovations in the digital age sought to 
improve the comfort, effectiveness, and 
enjoyment of human life. Cashless methods 
had shown to be dependable during the 
COVID-19 epidemic, which had enabled social 
distance. This work focused on 'Go-Payment,' 
an application for smart villages that aimed to 
encourage travel. The study focused on the 
needs of the village and improving visitor 
experiences through surveys and literary 
reviews [18][35].  
Mettler, M. et. al. (2021) looked at a retail bank's 
gradual rollout of contactless debit cards 
between 2016 and 2018. The expiration date of 
current debit cards had determined the quasi-
random timing of access to this technology. 
After implementing a pre-analysed plan, data 
was analysed with 30,000 clients and 
discovered a notable increase in the use of debit 
cards for minor purchases, but no discernible 
decline in the desire for cash in relation to 
overall non-recurrent spending [40].  

Nada, D. Q. et. al. (2021) evaluated preliminary 
literature assessment was motivated by the 
commercial payment systems' inevitable 
digitalization. It examined server-based e-
commerce with an emphasis on MSMEs' IT 
preparedness, QRIS application, and related 
limitations. QRIS stood for Quick Response 
Code Indonesian Standard. The study 
examined QRIS's influence on MSMEs in terms 
of their function, constraints, and income, 
highlighting the importance of standards and 
regulators and highlighting the advantages it 
offered traders [44]. 
 

Ng, D., Kauffman et. al. (2021) helped service 
providers and business leaders understand the 
elements that influenced the effectiveness of 
cashless payment systems at point-of-sale 
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scenarios. This study introduced a 3-D 
framework. It evaluated local digitization, the 
distinctiveness of payment technologies, and 
the nation's infrastructure. The significance of 
adjusting to local and national settings was 
highlighted by tailoring solutions to eight 
different country circumstances. Different 
countries had different implementation issues. 
Rich nations might have faced obstacles related 
to expense and habit, whereas developing 
nations might have been able to overcome 
obsolete infrastructure by using mobile 
payments [43].  
 
Aminata, J., & Sjarif, G. E. (2020) studied that 
innovation in cashless payments sought to 
improve financial systems, possibly leading to 
a cashless society and increasing economic 
development without impairing the efficacy of 
monetary policy. This study looked into how 
Indonesia's economic growth and interest rates 
were affected by cashless transactions. The 
results showed that electronic money and debit 
cards had a considerable positive impact on 
interest rates and economic growth. This 
suggested that cashless payment systems 
should be continuously promoted to increase 
productivity and growth [6]. 
 
Agarwal, S. et. al. (2020) looked at how 
economic activity and the growth of new 
businesses were affected by the major bank in 
Singapore's 2017 rollout of mobile payment 
technology. Business-to-consumer industries 
saw a higher monthly growth rate of 8.9% after 
the introduction, especially among small 
businesses and those with greater cash 
handling costs. The switch to mobile payments 
reduced ATM cash withdrawals and raised 
customer spending power, which boosted 
company expansion [7]. 
 

Brown, M. et. al. (2020) examined the 
relationship between customer payment 
preferences, demand for cash, and financial 
innovation. It focused on the rollout of 
contactless debit cards (Maestro Pay Pass) by a 
Swiss bank between 2016 and 2018. It 
attempted to identify changes in cash usage 
and payment habits by analyzing monthly 
account-level data from 30,000 anonymized 
clients using a quasi-experimental approach 
based on card expiration dates [12]. 
 
Bwigenge, S. et. al. (2020) evaluated the 
acceptability of a cashless payment system 
among riders on Kigali City's public bus 
system. It assessed users' adoption of 
technology by combining the Technology 
Readiness Index and Acceptance models. 
Results showed that of the variables analyzed, 
awareness, discomfort, intention to adopt a 
cashless payment system, innovativeness, 
optimism, perceived ease of use, and 
usefulness were significant predictors of 
acceptance, whereas only attitude and 
insecurity were not significant[13].  
 
Gupta, R. et. al. (2020) determined the motto 
"Faceless, Paperless, Cashless" perfectly 
summed up India's Digital India programme. 
Digital payment systems like UPI and mobile 
wallets hadn't been fully adopted yet. The cash 
to GDP ratio in 2019 was 11.4%, indicating that 
high cash usage was still prevalent. Age-related 
limitations were shown by field surveys. 
Shared wallets for minors and blockchain-
based payment systems to improve security 
and dependability were some of the suggested 
remedies [24]. 
Mamudu, Z. U., & Gayovwi, G. O. (2019) 
examined the impact of Nigeria's cashless 
policy on the country's economy by using 
transaction values and GDP data from 2011 to 
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2017. Through the application of statistical tests 
and secondary data, it established a sustained 
correlation between transaction values and 
GDP. While NEFT, WEB, and ATM 
transactions had positive effects, infrastructural 
constraints were a problem. Investments from 
the government and banks were advised to 
increase the efficacy of cashless policies [39]. 
 
Mumtaza, Q. M. H. et. al. (2020) studied new 
technologies that emerged as a result of the 
growth of the internet, most notably mobile 
banking and mobile wallet systems that used 
mobile applications. The use of cashless 
systems differed across the globe despite their 
ease because of internal variables like security 
threats and external factors like national 
legislation. In an effort to increase system 
efficacy and acceptance rates, this article 
evaluated global online payment systems, 
looked at their effects and factors influencing 
the introduction of m-payments [41]. 
 
Olipas, C. N. P., & Esperon, R. M. (2020) 
determined the goal was to develop an AIDC-
driven cashless payment system for a school in 
Nueva Ecija, Philippines. The study took a 
descriptive and developmental research 
technique, using purposive sampling, and 
included parents and students as participants. 
The system's evaluation adhered to ISO 9126 
and the Incremental Model, and the results 
showed that respondents strongly endorsed the 
system's efficacy as a cashless payment option 
[45]. 
 
Priananda, I. et. al. (2020) studied that in 
Indonesia, the rise of mobile payment systems 
supplanted traditional transactions with online 
payments. Using the Technology Readiness 
Index (TRI) 2.0, this study assessed micro-
merchants' readiness to embrace cashless 

payment systems. It examined how micro-
merchants' technical readiness influenced their 
inclination towards cashless systems, 
highlighting pain as a significant obstacle and 
optimism as a key driver [50].  
 
Aransyah, M. F. et. al. (2019) examined that due 
to improvements in mobile technology, e-
wallets, often referred to as digital wallets, 
became more and more popular worldwide. 
Notably, in Indonesia, e-wallets securely held 
customer payment information for transactions. 
This research applied the Innovation Resistance 
Theory to user-related Innovation Resistance 
problems in e-wallet services. It looked into 
hurdles such as Use, Value, Risk, Tradition, and 
Image, highlighting how crucial it was to meet 
user needs in order to improve e-wallet 
adoption[5]. 

Ferdiana, A. M. K., & Darma, G. S. (2019) 
studied that a qualitative study examined 
young people's interest in and awareness of 
financial technology, namely GO-PAY for 
cashless transactions. In-depth interviews and 
deliberate unintentional sampling showed that 
young people were generally aware of financial 
technologies. TAM Theory suggested that GO-
PAY might see growth in the future, despite the 
lack of interest in it at the time. The adoption of 
Financial Technology was expected to be 
facilitated by public brainstorming sessions and 
other educational initiatives, which would 
ensure the technology's continued growth in 
the realm of cashless transactions[20]. 
 
Gichaba, Z. O., & Oluoch, O. (2019) saw scope 
in Global advances in digital and technological 
fields, the open entry of non-banking entities, 
and consumer desire for effective solutions that 
all contributed to the evolution of payment 
systems. The influence of cashless payment 
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technologies on cash management at Kenyan 
county referral hospitals was investigated in 
this study, with particular attention paid to 
credit cards, debit cards, mobile money, and 
electronic fund transfers. Academics, 
policymakers, hospital managers, and 
administrators of healthcare facilities were 
expected to gain from the findings. Analysis of 
secondary data from 2014 to 2018 was done 
using SPSS [22]. 
 
Glennow, E., & Granström, A. (2019) studied 
the benefits of digital payments, such as lower 
crime rates, cost savings, and economic growth, 
were driving up their use globally. An 
investigation of the relationship between a 
country's innovation and money circulation, 
known as a correlation analysis, indicated a 
relationship between the Global Innovation 
Index and the GDP percentage. This 
emphasized how technology development and 
economic behavior were intertwined, pointing 
to a positive feedback loop between innovation 
and the uptake of cashless systems [23]. 
 
Ilankumaran, G., & Darling Selvi, V. (2019) 
analysed that although cash transactions still 
accounted for the majority of payments in 
India, electronic or digital payments were 
becoming more and more popular. The 
expansion of digital payment systems was 
fueled by lower transaction costs, simpler 
mobile banking, and electronic fund transfers. 
This study looked at the digital payment 
infrastructure in India and the difficulties 
respondents in the Tamil Nadu town of 
Tirunelveli faced. The results emphasized 
problems related to infrastructure, awareness, 
and operations. Structural equation modeling 
indicated possible remedies, such as more 
government backing and internet access [28].  
 

Jumba, J., & Wepukhulu, J. M. (2019) 
determined that globally, the need for cashless 
payment methods was growing as e-commerce 
expanded. Kenya had a 27% cashless consumer 
payment rate, although Nairobi County's 
supermarkets were not as adoptive as they 
could have been. The influence of cashless 
payments on supermarket financial 
performance was examined in this study, with 
particular attention paid to transaction costs, 
cash management, financial accessibility, and 
innovation. The study found that these 
parameters had a significant impact on 
financial success using linear regression on data 
from 147 supermarkets (2015-2017). To increase 
adoption and performance, it suggested 
making these characteristics more accessible 
and lowering transaction costs [30].  
 

Rattanawalee, P., & Jantarakolica, T. (2019) 
studied that looked at the behavior of Chinese 
users of WeChat Pay and Alipay, two crucial 
platforms in China's quick transition to a 
cashless society. Interviews and a survey of 700 
samples from 350 Chinese respondents were 
used to assess the factors influencing the 
adoption of e-payments utilizing TAM, TRA, 
and network externality. Utilizing analytical 
methods like Factor Analysis and Regression, 
the results were verified and revealed 
information about the degree of technical 
adoption between WeChat Pay and Alipay as 
well as the acceptance of e-payments [51]. 

 
Ya’Acob, N. et. al. (2019) compared virtual 
money to cash, which was vulnerable to fraud; 
virtual money came in the form of plastic cards 
or online accounts and provided protection 
[14]. Low Frequency (LF) RFID technology was 
used in this Cashless Payment Transaction 
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(CPaT) system to facilitate transactions at 
schools. Using email notifications, a MySQL 
database, and radio frequency identification 
(RFID), parents could keep an eye on their 
spending. PHP programming made deduction 
computations easier, allowing for cashless 
school payments and in-the-moment parent 
supervision [57]. 

Havidz, I. L. H. et. al. (2018) explained that 
Global ICT development was crucial since it 
was increasing smartphone ownership and 
changing the nature of business. Using the 
UTAUT 2 Theory, this study investigated the 
uptake of mobile payments among Indonesians 
residing in China. Along with behavioral 
intention to embrace WeChat mobile payment, 
four independent variables were examined: 
performance expectancy, effort expectancy, 
social influence, and facilitating conditions. 
Facilitating conditions were revealed by 
structural equation modeling to be a strong 
predictor, highlighting their crucial function 
[25]. 
 
Abbas, A. E. (2017) showed that research, 
despite the increasing acceptability of a 
cashless society as a solution to problems with 
currency usage, non-cash transactions in 
Indonesia only made up about 0.6% of all 
transactions. Indonesia was considered to be in 
its early stages because of the slight 
improvement observed in trend analysis 
between 2011 and 2017. To speed up this 
change, innovative payment methods and 
strong government leadership were crucial. 
This study highlighted how important it was to 
assess progress in order to understand the 
current state of affairs and decide what needed 
to be done going forward [8]. 

Frederick, H. (2017) analyzed that research 

looked at how financial technology had 
advanced to enable international money 
transfers, which could eventually result in a 
single universal currency. It sought to ascertain 
public opinion regarding a single worldwide 
currency and a society that was completely 
cashless through polls. In order to determine 
people's readiness for global currency 
standardization, it also examined issues like 
privacy, globalization, and patriotism [21]. 

Wulandari, N. (2017) determined that 
technology had a big influence on the growth 
of tourism, especially with cashless payment 
methods. Governments supported cashless 
travel, but there was still little data on how 
well-liked it was by visitors. This study looked 
into the acceptability of cashless payments 
using the Technology Acceptance Model 
(TAM). The survey results provided insights 
into client responses in tourism contexts, taking 
into account perceived risk reducer and 
familiarity, as well as factors of attitude 
towards cashless payment []. 
 
Bezovski, Z. (2016) determined that in addition 
to addressing security concerns, this study 
examined the global environment and 
prospects for mobile payments and electronic 
payment systems. It also analyzed the variables 
influencing customer acceptance. 
Notwithstanding reservations, the ease of 
mobile payments pointed to further expansion, 
maybe surpassing the use of credit and debit 
cards. Proactive steps were necessary to 
address recognized problems in this evolving 
industry to secure a promising future [11] 

Misango, S. B., Njeru, P. W., & Kithae, P. (2016) 
analyzed that research looked at how industry 
pressure affected Nairobi's adoption of cashless 
payment systems, specifically in the Matatu 
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sector. It used a mixed-method technique to 
poll 99 managers of SACCOs who were chosen 
by systematic random sampling. The adoption 
of cashless payments was not significantly 
impacted by industry pressure, according to 
regression analysis, which did not imply that 
the null hypothesis was rejected [38]. 
 

Objectives of the paper 

• To investigate the various dimensions 
of innovations in cashless payment 
technology  

• To explore the future prospects of 
innovations in cashless payment 
technology. 

 
Methodology 

Using secondary data from a variety of sources, 
including websites, academic publications like 
Google Scholar and Springer Link, newspapers, 
and websites, this exploratory investigation 
finds important elements in cashless payment 
technology. Many pertinent papers from 
various areas and research models were found 
after a thorough literature search and 
evaluation of bibliographies. Endnote X7 was 
used to organise these, and NVivo 11 Plus was 
used to analyse the qualitative data. A total of 
45 publications that looked at people's 
attitudes, views, and experiences with financial 
socialization were reviewed. Through word 
frequency queries, NVivo 12 Plus enabled a 
thorough studied of various data kinds, 
improving material understanding. The 
findings are outlined in the next section. 
 
Findings and Discussion 
For the analysis and interpretation of extant 
literature in context to innovation in cashless 
payment technology, various tools have been 

used within NVivo [15]. 
First, the “word frequency query” (WFQ) was 
used. This tool tells how frequently words or 
key concepts appear in the literature, in an 
attempt to find out how many times different 
authors have mentioned or have talked about a 
specific word in their studied. For literature 
analysis, the WFQ was run for all internal 
sources to identify 100 most frequent words 
with a minimum length of 5. Results are 
summarized in a tabular form as follows: 
 

Table 1 Most frequent words (Top 30 words) 

 
For convenience the above table shows only 30 
most frequent words and the number of times 
they have appeared in literature. This gives an 
idea of what most authors are talking about in 
terms of the keywords, thereby, highlighting 
the importance of words like value, consumers, 
payment, services, technology and so on.  

These words can also be seen in a visual form 
through ‘word cloud’. 

 

Word Length Count Weighted Percentage (%) 
Payment 7 4389 1.12 
Mobile 6 2310 0.59 
Cashless 8 2163 0.55 
Technology 10 1964 0.50 
Payments 8 1838 0.47 
Money 5 1395 0.36 
System 6 1395 0.36 
Research 8 1188 0.30 
Transactions 12 1187 0.30 
Studied 5 1132 0.29 
Business 8 1044 0.27 
Credit 6 1039 0.26 
Cards 5 1023 0.26 
Banking 7 1012 0.26 
Innovation 10 1003 0.26 
Digital 7 983 0.25 
Services 8 920 0.23 
Value 5 886 0.23 
Journal 7 856 0.22 
Adoption 8 832 0.21 
Financial 9 824 0.21 
Using 5 801 0.20 
Management 10 771 0.20 
Model 5 736 0.19 
Table 5 736 0.19 
Electronic 10 733 0.19 
Consumers 9 703 0.18 
Based 5 697 0.18 
Information 11 693 0.18 
Economic 8 676 0.17 
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a. Word cloud 

Figure 1 : Word Cloud  ( top 1000  words ) 

 

Figure 2 : Word Cloud  ( top 30  words ) 

 

b. Tree map 

The type innovation in cashless payment 
technology - An exploratory studied of 
hierarchy chart shown below is called a ‘tree 
map’. It visualizes coding for multiple articles 
and authors in the literature and clearly shows 
which topics are more and which are less 
important. This tree map indicates according to 

the box size that ‘payment’ is the most 
prominent term followed by ‘mobile‘, cashless’ 
, ‘technology’ and so on.  

          Figure 3: Tree Map (top 30 words) 

 

c. Cluster map  

“Cluster analysis” function was performed. It’s 
an exploratory tool used for visualizing 
patterns in data analysis by graphically 
grouping nodes or sources that appear similar 
on any characteristics such as words, attributes 
values etc. Its results are shown below in form 
of a ‘cluster map’ based on coding similarities 
using jaccard’s coefficient. This map depicts 
that the nodes which are appearing together 
are more similar as compared to those which 
are far apart. In Figure 4a,4b & 4c, ‘online’, 
‘services’, ‘factors’, ‘mobile’ and ‘payment’ are 
closely related, whereas ‘transactions’, 
‘intention’, ‘consumer’, ‘adoption’ are not 
related identically or similarly. 
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Figure 4a: Cluster Analysis Chart (top 30 
words) 

 

Figure 4b: Cluster Analysis Chart (top 30 
words) 

 

 

Figure 4c: Cluster Analysis Chart (top 30 
words) 

Figure 5: Word tree 
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Figure 5 shows what different authors are 
saying or writing frequently about innovations, 
financial, research, digital, cashless, economic, 
consumers, transactions and payment. 

Future Prospects  

a) Enhanced Security Measures: Use of 
biometrics (fingerprint, facial 
recognition) to authenticate payments. 
Blockchain technology to ensure secure 
and transparent transactions. Advanced 
encryption and fraud detection 
algorithms [14]. 

 
b) Integration with Internet of Things 

(IoT): Smart devices and wearables 
(e.g., smartwatches, rings) enabling 
seamless payments. Connected cars 
facilitating in-car payments for fuel, 
tolls, and parking [33]. 

 
c) Artificial Intelligence and Machine 

Learning: Personalized financial 
services and spending insights [58]. 
Improved fraud detection through 
behavioural analysis and anomaly 
detection [32]. 

 
d) Contactless Payments Expansion: 

Wider adoption of NFC (Near Field 
Communication) and QR code 
payments. Growth in the use of mobile 
wallets like Apple Pay, Google Wallet, 
and Samsung Pay. 

 
e) Cryptocurrencies and Digital 

Currencies: Central Bank Digital 
Currencies (CBDCs) gaining traction as 
a form of national currency. Wider 
acceptance and integration of 
cryptocurrencies in mainstream 

transactions [9]. 
 

f) Global Payment Networks and 
Interoperability: Cross-border payment 
systems becoming faster and more cost-
effective. Enhanced interoperability 
between different payment platforms 
and networks. 

 
g) Voice-Activated Payments: Integration 

of voice assistants (e.g., Amazon Alexa, 
Google Assistant) for hands-free 
payments. Improved natural language 
processing for secure and efficient 
transactions. 

 
h) Augmented Reality (AR) and Virtual 

Reality (VR): AR and VR environments 
incorporating payment systems for 
immersive shopping experiences [37]. 
Virtual stores and marketplaces offering 
seamless in-app purchases[36]. 

 
i) Decentralized Finance (DeFi): Growth 

of DeFi platforms offering peer-to-peer 
payment solutions without traditional 
intermediaries [53]. Smart contracts 
automating and securing transactions. 

 
j) Sustainable and Inclusive Payment 

Solutions: Development of eco-friendly 
payment technologies reducing carbon 
footprint [16]. Solutions aimed at 
financial inclusion, providing access to 
banking for the unbanked population. 

 
Conclusion 

The evolution of cashless payment 
technology has revolutionized the way 
transactions occur globally, reshaping 
economies, businesses, and consumer 
behaviour. As we stand at the 
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intersection of innovation and 
convenience, it's evident that cashless 
payment systems have transcended 
mere transactions to become a 
cornerstone of modern finance. Firstly, 
the proliferation of cashless payment 
options has fostered financial inclusion 
by providing access to banking services 
for previously underserved populations 
[19]. With the rise of mobile banking 
and digital wallets, individuals lacking 
traditional banking infrastructure can 
now participate in the formal economy, 
empowering them economically and 
socially. Moreover, the continuous 
innovation in cashless payment 
technology has significantly enhanced 
security measures, mitigating risks 
associated with fraud and theft. 
Advanced encryption algorithms, 
biometric authentication, and 
tokenization have bolstered the security 
of digital transactions, instilling trust 
among consumers and businesses alike 
[3]. 
Furthermore, the integration of cashless 
payment solutions into various sectors 
has streamlined processes, driving 
efficiency and productivity gains. From 
retail and e-commerce to transportation 
and healthcare, the seamless nature of 
cashless transactions has simplified 
payment experiences, reduced friction 
and enhancing customer satisfaction. 
Additionally, the data generated 
through cashless transactions has 
become a valuable resource for 
businesses, enabling personalized 
marketing strategies and data-driven 
decision-making. By leveraging insights 
derived from consumer spending 
patterns, businesses can tailor their 

offerings to meet evolving customer 
preferences, fostering loyalty and 
driving growth. Looking ahead, the 
trajectory of innovation in cashless 
payment technology is poised to 
continue, fuelled by advancements in 
artificial intelligence, blockchain, and 
Internet of Things (IoT) technologies. 
From contactless payments and peer-to-
peer transfers to the emergence of 
digital currencies and decentralized 
finance (DeFi), the landscape of cashless 
payments will continue to evolve, 
shaping the future of commerce and 
finance [48].  
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