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Abstract

The ecosystem for digital payments in India has expanded quickly during the last decade. A synthesis of technical advancements and 
progressive governmental laws and regulations has fuelled this expansion. Particularly, the UPI system has assisted India in transitioning 
from a nation heavily reliant on cash for daily transactions to one with fewer cash transactions. The study attempted to determine how 
Financial Inclusion (FI) through a socio-techno-ecosystem impacts digital payment systems. FI involves ensuring financial services, 
products, and an adequate amount of credit without discrimination against the weaker section of society. The study has established that FI 
impacts the UPI. The finance infrastructure thus helps to develop an ecosystem where financial access and the awareness level help people 
to transit to new channels of payment. We have used secondary data of 27 banks for sixteen quarters and four years, i.e., for the financial 
years 2016–17 to 2019–20. It is observed from the current study that the offsite_ATM plays a significant role in the value creation of the 
UPI. Our study implies that it will help retailers, individuals, and business houses to use UPI platforms for swift payments without hassle. 
Also helpful for industries that are still not digitally disrupted and industry-specific UPI transactions. 
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1.  Introduction

In 2010, G 20 (GPFI, 2021) developed innovative financial 
inclusion principles emphasizing poverty reduction in 
emerging economies. An increase in the importance of digital 
finance in improving financial inclusion is thus observed. 
This leads to poverty reduction and economic development, 
but to achieve the stable growth of the economy, accessibility 
to financial services through financial innovation and digital 
finance is necessary. The Indian government, in its 2022 
budget, focused on digital finance and the fintech sector 
to ensure that these financial services should be reaching 
every nook and corner and work towards financial inclusion. 
Financial inclusion thus requires an inclusive ecosystem 
with social and technological combinations. 

The socio-techno ecosystem consists of society and 
technology that will have a symbiotic relationship and create 
a mutual value. The technology involves digital artifacts 
like ATMs, chips, and card payments integrating emerging 
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applications. The social actors are payment banks, internet 
banking, financial services providers, and regulators. 

The Indian government has initiated a program called 
Indian Stack (Sanmath, 2018). ‘A ‘stack’ includes all of 
the technologies required to run an application, including 
computer languages, architecture, libraries, servers, user 
interfaces, experiences, and software – the apps themselves 
– as well as developer tools such as APIs, which connect 
databases and software’ (DIGFIN, 2020). This will help 
the Indian sub-continent to become a modernized fintech 
pioneer. To modernize the retail payments and the settlement 
system National Payments Corporation of India took over 
the ATM network. The Unique Identification Authority 
of India tackles the unique identification of the individual 
through biometrics and the Aadhar card. These infrastructure 
units started a project on Unified Payments Interface (UPI). 
Post demonetization, the UPI and wallet-based payments got 
to see a boost in the economy. In June 2020, UPI transactions 
were noted as 1.3 billion, but the Indian government wants 
to revamp the stack so that UPI usage reaches 1 billion 
transactions per day (DIGFIN, 2020). The Indian Stack is 
built on the discourse of transparent financial inclusion. 
Thus, knowing how financial inclusion can influence UPI 
transactions is essential. 

The current study contributes to understanding how the 
financial inclusion socio-tech ecosystem will impact the 
digital payments systems. The study will define the financial 
inclusion socio-tech ecosystem and will study its various 
components. 

The next section of the paper shows how the Unified 
Payment Interface ‘UPI’ has become a game-changer in the 
story. This is followed by section three, which presents the 
conceptual framework, literature review, and hypothesis 
formulation. Section four explains the research methodology 
and data used in the study. After that, section five explains 
the empirical findings, and sections six and seven discuss the 
results and the concluding observation, respectively. 

2.  UPI: A Game-Changer 

Post demonetization, the Indian government has made 
efforts to push the digital economy (Maken & Shekhar, 2017). 
The government has taken many policy initiatives to shift to 
the cashless economy, with increased use of ATMs, Banking 
cards, e-wallets, and net – banking (Cashless India 2021). 
The introduction of the UPI has acted as a game-changer to 
enable a gradual shift to the digital payment system (Rastogi 
et al., 2022; Rakesh et al., 2018; Vishnoi & Bishla, 2021). 
The Unified Payments Interface (UPI) is a real-time payment 
system developed by the National Payments Corporation of 
India (NPCI) that allows for inter-bank peer-to-peer (P2P) 
and person-to-merchant (P2M) transactions. 

UPI acts as a digital infrastructure for digital payments 
through apps like google pay, BHIM, phone pay For the 
public, and much more helpful; the UPI was launched in 
2016 by then RBI governor Dr. Raghuram Rajan under 
the government of Prime Minister Narendra Modi (NPCI, 
2022). Since then, UPI and Rupay have emerged as financial 
weapons in modern warfare. These systems make India a 
self-reliant economy and less dependent on international 
payment apps. This is one major step towards Atmanirbhar 
Bharat. In January 2022 (UPI, 2022), the total number of 
transactions was 461 crores, with cashless retail transactions 
totaling Rs 8.32 lakh crore (4.61 billion). This increase 
in usage has made UPI a game-changer for the Indian 
economy’s financial ecosystem. 

3. � Literature Review and  
Hypotheses Formulation

3.1.  Literature Review

3.1.1.  UPI As Digitalization Tool

Rangrajan (2008), in his policy, suggested building 
a strategy for the inclusive financial sector through 
leveraging technology-based solutions. In the digital India 
Program, the government transforms the economy towards 
digitalization. Kotarba (2017) studied the critical metrics of 
digitalization and found ICT (Information, Communication, 
and Technology) integration and digital transactions 
are the key indicators. Digital payments are made using 
the internet and mobile telecommunications. European 
Commission (2016) defined the digital economy and society 
index and suggested bank and shopping transactions as 
metrics. Szymanek (2015) considered integrating the API 
(Application Programming Interface) technologies and 
open platforms as the digitalization indicator. UPI works on 
the Open API technologies. The literature shows that UPI 
or mobile banking can substitute for ICT. Digitalization 
can be promoted with UPI and wallets (Daştan & Gürler, 
2016). UPI-based apps support IMPS (Immediate Payment 
Service), which uses the operator’s bank account details and 
allows instant money transfers. Wallets use money stored in 
a company’s app that can later be used to make payments. 
The direct transaction between the banks in the UPI makes 
it better than wallets, where the latter serves as the bridge 
between the bank accounts. 

With various other digital modes available (Cashless 
India, 2022), UPI is one such model that will drive the 
economy towards a cashless, faceless, and paperless society. 
UPI app encourages people to use digital money and banking 
services (Seranmadevi et al., 2019). Rastogi et al. (2020, 
2021) suggest that UPI is used to support digitalization.  
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The TAM models help to understand the adoption of the UPI 
as the technology used for mobile money transfer among the 
beneficiaries, even for small transactions (Kapur et al., 2020). 

The UPI ecosystem consists of payment services players 
(PSP), banks, or third-party software service providers. They 
enable UPI –PSP service through mobile apps. The transaction 
facilitated by the PSP-UPI is financial or non-financial (NPCI, 
2022; Gochhwal, 2017). The financial transaction includes 
push transactions based on the virtual payment address, 
account number, Aadhar Card, and IFSC code. It also consists 
of the collect payment services on the payment address, which 
are virtual like the non–financial transactions on the UPI 
platforms and virtual address payment. They include a change 
or set of MPIN, OTP, and bank balance checks. According 
to NPCI (2021), the UPI’s value and volume have shown a 
sparkling growth with a 103 percent increase in the volume 
and a 100 percent increase in the value in one year. UPI (UPI 
Statistics, 2021) volume’s significant contribution of 4 percent 
is through a person–to–person transactions (P2P- 54 percent) 
and 46 percent through Person-to-Merchant (P2M). 

3.1.2.  Financial Inclusion 

Financial inclusion ensures access to sufficient credit 
and financial services to the weaker section of society at 
an affordable cost (Rangrajan, 2008; Planning commission, 
2008). The accessibility of services includes banking and 
other financial services like pension, equity, financial 
literacy, and others.

Some recent studies widen the principle of financial 
inclusion from access indicators to cost, usage, and quality 
indicators of the financial services (Demirgüç-Kunt et al., 
2020; Pham & Doa, 2020; Ratnawati, 2020; Nguyen & Ha, 
2021). The availability of the financial services indicates 
the ‘access’ levels. Using these financial services means the 
‘use.’ The ‘cost’ is defined as the monetary and non-monetary 
costs of accessing and using financial services, such as bank 
fees or proximity to financial institutions.

It is thus essential that the financial services to decrease 
the stress of financial exclusion should be sustainable and 
affordable for the providers and customers, respectively 
(Rangrajan, 2008). 

Financial inclusion is measured by creating the financial 
inclusion index (Ambarkhane et al., 2016; Sarma, 2008). 
Sarma (2008, 2012) and Beck et al. (2007) both proposed two 
indicators of financial inclusion. They used access indicators 
such as the geographic reach of the financial infrastructure, 
including the number of branches and ATMs per 1000 km2. 
They also took into account indications of financial service 
utilization, such as loan account /capita and loan income 
ratio. Honohan (2008) advocated using metrics to measure 
financial inclusion, such as remittance payments, deposit 
services, increasing creditworthiness, and insurance. 

Penetration or outreach into the system, availability of 
infrastructure, usage of financial services, and cost (Sarma 
2008; Sarma & Pais 2011; Gupta et al., 2012) are considered 
significant indicators to measure financial inclusion. 
The penetration can be at the branch, credit, and deposit 
levels (CRISIL, 2013). Ambarkhane et al. (2016) used the 
number of transactions per account as another indicator of 
usage, showing its quantifiable extent, to quantify financial 
inclusion. These additional dimensions were categorized as 
demand-side dimensions of banks. Indicators of measurement 
include the number of NBFCs, Self-help groups (SHGs), 
microfinance accounts, and domestic remittances per lakh of 
the population. Financial Inclusion is also shown by metrics 
for insurance services like pension and insurance penetration 
(FI). The supply-side dimensions place a greater emphasis 
on the infrastructure’s reach, including bank branches, 
ATMs, and mobile users.

3.2.  Conceptual Framework 

The literature review shows specific linkages between 
the FI and the UPI. Hence, a conceptual model is proposed 
for the current study. The model will explore the FI and the 
UPI relationship by taking various proxies to measure the FI 
and UPI. 

Different studies have used different parameters to 
measure financial inclusion (Sarma & Pais 2011; Gupta 
et al., 2012). The networks of bank branches and ATMs 
promote the expansion of the banking industry. Financial 
inclusion will be aided by the expansion and performance 
of the banking industry (Dangi & Kumar, 2013). One such 
indicator of financial inclusion is ATM penetration, which 
also includes the availability of ATMs (Ambarkhane et al.,  
2016). The current study examined the number of ATMs 
and their availability while extending the body of previous 
research. The presence of ATMs is categorized into offsite 
and onsite. The number of ATMs inside the branch is 
referred to as onsite_ATM. Offsite ATM refers to the 
ATMs that are located outside of the bank branch. One of 
the most important criteria for the branches is the ease of 
access and the location of the ATM.s. The off-premise ATM 
requires a higher maintenance cost (Stavin, 2000). Maity and 
Sahu (2018) suggested that offsite ATMs are another vital 
indicator of financial inclusion. Its expansion can support 
the infrastructure parameter of financial inclusion, which 
depends on rural and urban areas. 

According to RBI and NPCI, a center is defined as 
the revenue unit (and not just the locality) classified and 
delineated by the respective State Government, i.e., a revenue 
village/ city/ town/ municipality/ municipal corporation, 
etc., as the case may be, in which the branch is situated. 
(Ambarkhane et al., 2016) define the financial inclusion 
index by taking the branches per lakh of the population. 
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The number of branch networks is critical for the 
financial inclusion index. The Branch network can increase 
the accessibility to financial services. RBI segregates the 
geographic locations into different tiers based on the number 
of centers (branches) and the population. Thus, the current 
study creates different models where these variables act as 
proxies to measure financial inclusion. 

3.3.  Hypotheses 

According to the European Commission (2016), 
modernizing and digitizing public services can save costs for 
the government, public sector, people, and enterprises, as well 
as for service delivery. The conserved financial system puts 
various limitations, leading to the unserved population. Until 
recently, a large proportion of India’s population lacked access to 
formal banking services and relied heavily on cash for financial 
transactions. The RBI encourages financial inclusion by 
building infrastructure, such as bank ATMs, to keep participants, 
whether they be businesses or people, within the payment 
system and the regulatory limit. Understanding how the branch 
network and ATM density of the financial infrastructure affect 
transactions and UPI value is therefore crucial. The penetration 
of financial services is also impacted by rural and urbanization, 
thus the researcher is prompted to investigate if population 
density affects UPI value and transaction. The next hypotheses 
must be examined to test the link. 

Group 1: Set –1
H1: The number of Onsite_ATM significantly impacts 

the value of the UPI
H2: The number of Offsite_ATM significantly impacts 

the value of the UPI
H3: The rural area significantly impacts the value of UPI
H4: The semi-urban area significantly impacts the value 

of UPI
H5: The urban area significantly impacts the value of UPI 
H6: The metropolitan area significantly impacts the value 

of UPI

Group 1: Set - 2
H7: The Tier 1 city significantly impacts the value of the 

UPI.
H8: The Tier 2 city significantly impacts the value of the 

UPI.
H9: The Tier 3 city significantly impacts the value of the 

UPI.
H10: The Tier 4 city significantly impacts the value of the 

UPI.
H11: The Tier 5 city significantly impacts the value of 

the UPI.
H12: The Tier 6 city significantly impacts the value of 

the UPI.

Group 2: Set –3
H13: Number of Onsite_ATM significantly impact the 

volume of the UPI
H14: Number of Offsite_ATM significantly impact the 

volume of the UPI
H15: The rural area significantly impacts the volume of 

UPI
H16: The semi-urban area significantly impacts the 

volume of UPI
H17: The urban area significantly impacts the volume 

of UPI
H18: The metropolitan area significantly impacts the 

volume of UPI

Group 2: Set - 4
H19: The Tier 1 city significantly impacts the value of 

the UPI.
H20: The Tier 2 city significantly impacts the value of 

the UPI.
H21: The Tier 3 city significantly impacts the value of 

the UPI.
H22: The Tier 4 city significantly impacts the value of 

the UPI.
H23: The Tier 5 city significantly impacts the value of 

the UPI.
H24: The Tier 6 city significantly impacts the value of 

the UPI.

The conceptual model for the study mentioned will test 
the 24 hypotheses through 24 models. The model derives 
two proxies for the UPI measurement, which acts as the 
dependent variable for the study. One in terms of UPI value 
and the other as UPI volume. The study attempts to derive 
the various proxies to measure the FI and explore their 
relationship with UPI (Value and Volume) (Sankararaman & 
Suresh, 2019). 

The proxy variable for financial inclusion acted as the 
independent variable for the study, and their impact on UPI 
is explored through various sub-models.  

The model explains two groups based on the UPI 
measurement. Group 1 takes the value as the proxy to 
measure the UPI as the dependent variable, and group 2 
takes the volume of UPI as the outcome variable. Different 
proxy measurement of the FI is taken from the literature, and 
the study thus creates different sets/sub-models to see their 
impact on digitalization/ UPI. 

4.  Data and Research Methodology 

4.1.  Data 

The current study chose 34 public and private sector banks 
from India. Seven banks were dropped from the sample due to 
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Table 1: Descriptive Statistics

Mean SD Min Max

Onsite_ATM’s 11056.35 14730.64 596 87385
Offsite_ATM’s 10172.29 18943 89 99279
rural 1172.106 1471.239 19 7969
Semi_urban 1128.336 1231.714 106 7190
urban 854.919 891.6212 74 5309
metropolitan 955.4468 872.2125 70 5367
Tier1 1816.141 1772.671 144 10574
Tier 2 314.2153 278.759 24 1672
Tier 3 478.4954 522.1056 55 3019
Tier 4 340.6435 456.5316 23 2636
Tier 5 408.7014 545.9306 13 2961
Tier 6 768.4329 944.1159 6 5008

Source: authors’ own analysis. Note: Table 1 describes the descriptive statistics of the variables considered for the study.

the unavailability of synchronized data that fits the balance panel 
considered. The final sample is fixed with 432 annotations from 
27 banks for sixteen quarters and four years, i.e., for the financial 
years 2016–17 to 2019–20. The data is collated from the RBI 
(Reserve bank of India) database and the official website of 
NPCI (National payments corporation of India). The variables 
considered for the study are Upi_value (The total amount of 
bank-wise transactions that had taken place in India) and 
upi_volume (Bank-wise number of UPI transactions carried in 
India) as the dependent variables Onsite_ATM’s (Total number 
of ATMs arrayed by the banks within the branch premises); 
Offsite_ATM’s (Total number of ATMs deployed outside the 
branch premises); rural (Population less than ten thousand); 
Semi_urban (Population above ten thousand and below a lakh); 
urban (Population above one and below ten lakh); metropolitan 
(Population above ten lakhs); Tier1 (Number of centers located 
in metropolitan and urban areas); Tier2, Tier3, and Tier4 
(Number of centers situated in a semi-urban area); Tier5 and 
Tier6 (Number of centers located in the rural area). 

4.2.  Descriptive Statistics and Correlation

Table 1 shows the descriptive statistics of the variables 
used for the study. The descriptive statistics for the variables 
considered in the study are established in Table 1. The mean 
of the variables taken into account indicates how many 
ATMs and centers (branches) each bank has in India. The 
variables’ high standard deviations indicate that the data is 
skewed away from the mean. The statistically significant 
positive correlation between the variables infers that they 
tend to move together in the same direction.

4.3.  Econometric Model 

Similar studies have employed panel data in different 
scenarios (Nguyen & Nguyen, 2020; Kalsie & Shrivastav, 
2016; Panicker et al., 2016). The study uses cross-sectional 
and time-series data (balanced panel data). Panel data allows 
for the inclusion of time effects and the control of individual 
heterogeneity, captured by firm-specific fixed or random 
effects components, and leads to skewed results when ignored 
in cross-section or time-series estimations (Baltagi, 1998; 
Panda & Bag, 2019). Panel data analysis provides more 
informative data, more variability, more degree of freedom, 
and more efficiency (Manna et al., 2016; Hsiao, 2005). Hence, 
the literature justifies using the panel data in the current 
study. The estimated static models are grouped into two sets 
with l_upi_value and l_upi_volume as dependent variables. 
Furthermore, each group is divided into two sets: set 1 (eq 
1–6), set 2 (eq 7–12), and set 3 (eq 13–18), set 4 (eq 19–24).

Set–1:
l_upi_valueit = α + β onsite_ATMs it + uit� (1) 

l_upi_valueit = α + β offsite_ATMs it + uit� (2) 

l_upi _Valueit = α + β ruralit + uit� (3) 

l_upi _Valueit = α + β semi-urban it + uit� (4) 

l_upi _Valueit = α + β urban it + uit� (5) 

l_upi _Valueit = α + β metropolitan it + uit� (6) 

 

Set–2:
l_upi _Valueit = α + β Tier1it + uit � (7) 
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l_upi _Valueit = α + β Tier2it + uit � (8) 

l_upi _Valueit = α + β Tier 3it + uit � (9) 

l_upi _Valueit = α + β Tier 4it + uit � (10) 

l_upi _Valueit = α + β Tier 5it + uit � (11) 

l_upi _Valueit = α + β Tier 6it + uit � (12) 

Set –3:
l_upi _Volumeit = α + β onsite_ATMs it + uit� (13) 

l_upi _Volumeit = α + β offsite_ATMs it + uit� (14) 

l_upi _Volumeit = α + β ruralit + uit� (15) 

l_upi _Volumeit = α + β semi-urban it + uit� (16) 

l_upi _Volumeit = α + β urban it + uit� (17) 

l_upi _Volumeit = α + β metropolitan it+ uit� (18) 

Set - 4:
l_upi _Volumeit = α + β Tier1it + uit � (19) 

l_upi _Volumeit = α + β Tier2it + uit � (20) 

l_upi _Volumeit = α + β Tier 3it + uit � (21) 

l_upi _Volumeit = α + β Tier 4it + uit � (22) 

l_upi _Volumeit = α + β Tier 5it + uit � (23) 

l_upi _Volumeit = α + β Tier 6it + uit � (24) 

Where ‘α’ is a constant term, i = 27 firms and t = 4years, 
uit= is the error term; where = represents the unobservable 
individual effect and = represents the remainder disturbance). 
In the econometric model, lagged values for upi_value and 
upi_volume are considered.

5.  Empirical Results

5.1.  Static Panel Data Analysis 

The models’ static panel data estimates are reported in 
Tables 2–5. Tables 2, 3, 4, and 5 show that both the fixed 
effect and BP-test for random effects are significant, thus the 
Hausman test is used to determine which model for the study 
fits the data the best (Baltagi, 2008). Except for models 2, 6, 
and 8, all the twelve models in Group 1 have a fixed effect in 
the static panel estimation, as shown by the Hausman results. 
Models 14, 15, 21, 22, 23, and 24 in Group Two are given 
fixed effects, while models 13, 16, 17, 18, 19, and 20 are 
given random effects as recommended by the Hausman test.

The model with l_upi_value as the dependent variable 
(Eq–1–12) is reported in Tables (2 and 3), whereas the 
model with l_upi_volume as the dependent variable (Eq – 
13–24) is reported in Tables (4 and 5). With the exception 
of onsite ATMs  and rural, all  the other variables in group 

one’s twelve exploratory variables used in the models (1–
12) are significantly associated with the regressand variable 
at a significance level of 5%. Except for rural, all the other 
factors in group 2 of the twelve exploratory variables used 
in the models (13–24) are significantly related to the number 
of UPI transactions per bank (l_upi_volume) at the 5% level 
of significance. From the presented empirical shreds of 
evidence, it is evident that onsite_ATMs in group one, i.e., 
is in the case of l_upi_value, and rural in both groups one 
and two, i.e., is in the case of l_upi_value, and l_upi_volume 
has no impact on the of UPI transactions consistently at 5% 
significance. 

5.2.  Endogeneity Testing

The authors carried out an endogeneity test to check 
the endogeneity of the variables used in the present study. 
The target variables are presumed to be exogenous in the 
null hypothesis of the Durbin-Wu-Hausman test, with the 
exception of model 1 variable (onsite_ATMs) in group 
one and model 13 and 18 variables (onsite_ATMs and 
metropolitan) in group 2. The chi-square and F-values of 
the Durbin-Wu-Hausman test are more significant than 0.05. 
Hence null hypothesis cannot be rejected, and the variables 
are exogenous. As in the case of model 1, for the variable 
onsite_ATMs, the values of the chi-square (5.08722* 
(0.0241)) and F-values (5.11792 * (0.0243)) of the Durbin-
Wu-Hausman test are less than 0.05, hence null hypothesis is 
rejected, and the variable is endogenous. 

6.  Discussion 

Table 6 summarizes the study results.
The hypothesis testing results (Table 6) show that 

the three primary FI indicators, ATMs, geographic areas 
based on population, and geographic regions based on 
centers (number of branches), impact the UPI value and 
volume. The off_site ATMs, urban, semi-urban, urban, and 
metropolitan cities, Tier–1, 2, 3, 4, 5, and 6 type cities with 
different centers (bank branches) impact the UPI transaction 
value. onsite_ATM does not significantly impact the value of 
the UPI transactions tested through the 2-stage least square 
method due to endogeneity. People access bank branches 
mainly for cash transactions and physical interactions. The 
off_site and on-site_ ATMs, urban, semi-urban, urban, and 
metropolitan cities, Tier–1, 2, 3, 4, 5, and 6 type cities with 
different centers (bank branches) impact the UPI transaction 
volume. There are three hypotheses, H1, H3, and H14 are 
rejected, and the rest are accepted.

The rural area is found to have an insignificant association 
with the UPI value and volume. The reason is that rural areas 
in India are still untapped in terms of technology, and very 
little financial inclusion happened here. There are some 
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models showed the fixed effect (4, 5, 7, 9, 10, 11, 12, 15, 21, 
22, 23, and 24). The models with the random effects shown 
are 2, 6, 8, 16, 17, 18, 19, and 20).

The study tests the conceptual framework. The current 
research supports the finding of the previous literature that the 
number of ATMs is essential to increasing the value of UPI 
transactions (Ambarkhane et al., 2016; Qizam, 2021). Still, 
it is seen from the current study that the offsite_ATM plays a 
significant role in the value creation of the UPI. The value of 
UPI transactions can also be increased due to urbanization. 
Urbanization creates the banking infrastructure, and hence 
the unserved population can be served better, increasing the 
value of UPI. With the increasing network in the semi-urban, 
urban and metropolitan cities, knowledge and technology 
usage has increased, leading to an overall increase in 
the digitalization measured through UPI payments. The 
robustness of the model is tested through the volume of 
UPI. The results are in line with the previous discussion and 
suggest that urbanization, branch network, and the number 
of on-site and number of _offsite ATMs impact the volume 
of the UPI. 

The study contributes to the importance of financial 
inclusion, which includes the banking infrastructure, which 
increases its usage and serves the financially excluded 
population. The inclusion of people in the financial system 
will further support digitalization and increase UPI payments 
through value and volume. 

The implication derived for the country is to connect the 
government, people, and businesses through applications, 
technology, and infrastructure. The RBI should aggregate 

the stakeholders to create a fintech ecosystem in India. 
The increase in UPI transactions will extend the payments 
in credit and personal finance, insurance, and wealth 
management through financial inclusion. 

7.  Conclusion

The study’s primary objective was to determine how 
financial inclusion through a socio techno-ecosystem 
impacts the digital payment systems. The study concludes 
that FI impacts the UPI. The finance infrastructure thus 
helps to develop an ecosystem, where financial access and 
the awareness level help people to transit to new channels 
of payment. The increased banking infrastructure usage also 
boosts confidence in financial services and accessibility 
through innovative and technology-based platforms. 

The study’s contribution will help more and more 
retailers, individuals, and business houses to use UPI 
platforms for swift payments without hassle. The Indian 
finance ministry wants to boost the UPI value and volume 
of transactions, and the banking and financial infrastructure 
will create a backbone for the overall increase. 

The study can also help develop more indigenous 
payment platforms and gateways. The study can be helpful 
for industries that are still not digitally disrupted, and 
industry-specific UPI transactions can be monitored and 
analyzed to boost the growth of UPI in a specific sector. 

The study comes with a few limitations, and the data is 
only sourced for five years, which can be increased. The 
study’s future focus could include more infrastructure on the 

Table 6: Summary of Study

S.No.
Hypothesis Model-Panel Results Result Hypothesis Model-Panel Results Result

Group 1 Group 2

1 H1 FE (2SLS) Rejected H13 RE (2SLS) Accepted
2 H2 RE Accepted H14 FE Rejected
3 H3 FE Rejected H 15 FE Accepted
4 H4 FE Accepted H16 RE Accepted
5 H5 FE Accepted H17 RE Accepted
6 H6 RE Accepted H18 RE (2SLS) Accepted
7 H7 FE Accepted H19 RE Accepted
8 H8 RE Accepted H20 RE Accepted
9 H9 FE Accepted H21 FE Accepted

10 H10 FE Accepted H22 FE Accepted
11 H11 FE Accepted H23 FE Accepted
12 H12 FE Accepted H24 FE Accepted

Note: FE and RE explain the fixed effect and the random effect models. 2SLS describes the 2 Stage Square model.
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demand and supply sides to measure financial inclusion and 
see how it affects UPI. Researchers can separately take retail 
and merchandise UPI transactions and check how financial 
infrastructure influences them. 
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