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India’s UPI Market: 
Projections for Growth Under 
Various GDP Scenarios

Abstract
This paper projects the nationwide and state-wise size of India’s Unified 
Payments Interface (UPI) market under various GDP growth scenarios. The 
market sizes under these scenarios are expressed in monetary values at the 
scale of both sub-national units and the Indian economy as a whole. With the 
help of transactions and market share data from Phonepe, a UPI company, the 
paper estimates the national and state-wise base case scenario market volume 
of 2021. Panel data across the various states and sub-national units over 
various quarters from FY 2018 to FY 2021 has been used for the regression 
analysis. The results emanating from the structural model show that the 
behaviour related to such digital transactions can be altered by influencing 
the parameters associated with the variables (financial inclusion, willingness 
for digital adoption, income levels, digital literacy, and digital inclusion or 
divide). There are two sets of scenarios considered in this paper. The first set 
is related to three probable years of achievement of 5-trillion-dollar GDP (viz 
2025-26, 2026-27 and 2027-28). The second set is related to two GDP growth 
figures (an average and below-average) till 2030. In the first set of scenarios, it 
is found that the size of the UPI market in India can range between INR 242.7 
lakh crore (or trillion) and INR 356.3 lakh crore (trillion). In the 2030-31 
scenarios, the values of UPI transactions could be in the range of INR 542.7 to 
INR 600.7 lakh crore (trillion). 

Attribution: Renita D’Souza and Nilanjan Ghosh, “India’s UPI Market: Projections for Growth Under Various GDP Scenarios,” ORF 
Occasional Paper No. 413, September 2023, Observer Research Foundation. 
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There is growing consensus that digital payments can 
facilitate financial transactions and help boost economic 
growth in both developed and emerging market economies 
(EMEs).1,2 Indeed, the COVID-19 pandemic demonstrated 
how the digitisation of payment mechanisms enabled EMEs 

to hurdle the disproportionate challenges that faced the developing world 
during the health emergency.3,4 The geometric rise in digital transactions 
in EMEs in recent years was a result of multiple factors, among them the 
resolve of governments to create cashless societies, tech innovation, the 
affinity of the youth cohorts for technology adoption, the inclusiveness 
of the fintech boom, and enhanced digital infrastructure leading to more 
merchants conducting digital financial transactions. According to Global 
Data Research, the proportion of cash in total transactions volume declined 
globally from 90 percent in 2017 to less than 60 percent in 2021.5

India accounts for a sizeable proportion of the global increase in digital 
payments and outperforms the rest of the world in terms of its share of total 
real-time digital payments.6 The volume of digital transactions in India in 
2021-22 was four times that in 2018-19.7 The demonetisation campaign 
in 2016 began a new chapter in the digitalisation story of the country’s 
payments systems, and the COVID-19 pandemic added momentum to the 
growth.8 

Table 1: Total Number and Value of 
Digital Transactions in India (2017-18 
to 2021-22)

Financial Year
Total Number of Digital 
Transactions (in billions)

Total Value of Digital 
Transactions (trillion INR)

2017-18 20.71 1,962

2018-19 31.34 2,482

2019-20 45.72 2,953

2020-21 55.54 3,000

2021-22 88.40 3,021

Source: RBI, NPCI and Banks as cited in https://www.meity.gov.in/digidhan
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Figure 1: Digital Transactions in India, 
in Volume and Value

Source: RBI, NPCI and Banks as cited in Press Release by Ministry of Electronics & IT 9

Today, the United Payments Interface (UPI) mechanism has become 
an increasingly preferred alternative to the use of cash in the country10 
and is expanding in depth and breadth.a The growth is observed in both 
the volume and value of transactions which increased, respectively, by 
115 percent and 121 percent between 2019 and 2022.11 UPI registered a 
significant leap in its share of total digital transactions from 17 percent in 
2018-19 to 52 percent in 2021-2022.12

a	 Digital	transactions	in	India	have	witnessed	phenomenal	growth	and	not	just	in	terms	of	Bharat	
Interface	for	Money-Unified	Payments	Interface	(BHIM-UPI).	Other	modes	of	digital	payments	
used	extensively	in	India	include	Immediate	Payment	Service	(IMPS);	pre-paid	payment	
instruments	(PPIs)	and	National	Electronic	Toll	Collection	(NETC)	system,	debit	cards,	credit	
cards,	National	Electronic	Funds	Transfer	(NEFT)	and	Real-Time	Gross	Settlement	(RTGS).
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The expansion of the digital ecosystem13 and its increasing sophistication 
has been facilitated by government initiatives for greater digitalisation,14 
the rapid uptake of internet network infrastructure and digital devices, 
increased consumer awareness,15 robust payments infrastructure, rising 
number of mobile wallets,16 and the booming e-commerce industry.17 Ease 
of use, and the speed and transparency of digital transactions18 are also 
encouraging the shift to digital mode. 

Government initiatives such as Digital India, Make in India, and 
Startup India have all ramped up the adoption of digital transactions by 
leveraging digital technologies in strengthening health, education and 
agriculture as well as developing the start-up ecosystem.19 The Jan Dhan-
Aadhaar-Mobile trinity has propelled the growth of digital transactions.20 
The establishment of the National Payments Council of India has been 
instrumental in facilitating better outcomes for digital payments.21 The 
launch of the Pradhan Mantri Jan-Dhan Yojana (PMJDY), recognised as 
the largest global financial inclusion programme, has made progress in 
reaching its goal of universal banking.22

The Reserve Bank of India launched its Digital Payments Index in 2018 
to track the progress made in the extent and degree of digitalisation of 
India’s payments system.23 The measurement relies on five parameters: 
Payment Enablers, Payment Infrastructure (Demand-side factors), 
Payment Infrastructure (Supply-side factors), Payment Performance, and 
Consumer Centricity. Figure 2 summarises the results of the measurement 
exercise.24
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Fig 2: Digital Payments Index in India

Source: Computed by the authors with data from RBI press release25

With March 2018 as the base, the rising trend reflects the enormous 
growth in digital payments. While India has recorded a significant increase 
in digital transactions, cash is still the dominant payment mechanism, with 
cash usage accounting for 59.3 percent of transactions volume in 2021.26

India’s transition to a cashless economy would require steering the 
process of digital growth in the right direction by adjusting the relevant 
parameters.b 

So far, UPI transactions are growing in remarkable terms—Figure 3 shows 
the rise between April 2018 and May 2023. The growth is driven by the 
increase in the number of banks live on UPI from 97 in April 2018 to 447 
in May 2023, or a 360-percent increase. The volume of UPI transactions 
in the same period increased by 4,800 percent; and the value, by 5,400 
percent. 

b	 Such	parameters	include	cyber-security,	data	privacy,	booming	of	e-commerce	and	affordability	
of	devices	such	as	smartphones.
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Fig. 3. Growth of UPI in India (April 
2018-May 2023)

Source: Computed by the authors with data from UPI Product Statistics on the NPCI website27 

Overall, the growth of digital transactions in India has relied on fast-
growing digital infrastructure, UPI-led adoption of digital payments, 
pandemic-induced changes in consumers’ tastes and preferences, rapidly 
expanding merchant acceptance infrastructure (implying the rapid 
increase in the numbers of merchants accepting cashless payments), and 
disruptive technological innovations in the digital payment ecosystem 
driven by the big techs and the fintechs.28 In this backdrop of the notable 
growth of digital transactions and, more specifically, UPI transactions, 
this paper seeks to hypothesise the size of the UPI payment market under 
various GDP growth scenarios. 

This paper estimates the various sizes of the UPI market by accounting for 
the various future growth trajectories of the Indian economy. This provides 
inputs for decision-making and policy formulation. The paper posits that 
if India’s current momentum in ‘consumption-driven growth’29 continues, 
the UPI market will expand under the assumed growth scenarios. This is 
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more so because it is assumed that UPI caters to the consumption demand 
of the economy, rather than investment or other forms of demand. 

India is aiming to reach the US$5-trillion GDP mark by the middle of 
this decade.30 Various growth estimates suggest a number of timelines for 
achieving this ambition. This paper considers three of those timelines and 
growth rates, and treats them as scenarios. Two more growth scenarios are 
taken in the form of the following: (a) average growth rate of 6.3 percent 
that may prevail till 2030 as forecasted by S&P;31 and (b) a below-average 
mark.c This paper estimates the UPI market size under all these probable 
growth scenarios by modelling the digital transactions using a parametric 
method. Section 2 reviews the existing literature on digital payments, in 
general, and in particular, India’s UPI, and identifies the knowledge gaps 
that this paper seeks to fill. Section 3 outlines the structural equations 
of the econometric model, and Section 4 then estimates the model. The 
fifth section undertakes a scenario analysis based on the model, the sixth 
outlines a plausible action plan for India, and the paper concludes with 
Section 7.

c	 This	below	average	mark	represents	a	scenario	that	is	below	all	possible	CAGR	projections	for	
India	till	2030.	Given	that	Goldman	Sachs,	Price	Waterhouse	Coopers,	and	OECD	project	CAGR	
of	8.9%,	7.9%	and	6.6%	respectively	between	2022	and	2030,	a	“pessimistic”	growth	scenario	
may	be	that	of	5%	CAGR.	The	authors	perceive	that	the	CAGR	till	2030	cannot	go	below	5%.		
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The discourse around digital transactions has generated a 
number of studies on the issues, concerns, opportunities 
and challenges involving digitalisation of the payments 
system at the global level. A 2016 study published by 
PwC elaborates on how emerging markets have been and 

will continue to be at the forefront of digitalisation of payments.32 The 
study attributed the growth of digital payments to an expanding online 
payments ecosystem anchored in the evolution of technology, shifts in tastes 
and preferences as well as demographic features of the consumer base, 
the booming e-commerce, and the strengthening impact of regulatory 
interventions. In the same year, a report published by McKinsey Global 
Institute33 estimated the social and economic effects of migrating to the 
use of digital finance across seven emerging economies—i.e., Brazil, China, 
Ethiopia, India, Mexico, Nigeria, and Pakistan. According to the study, 
large-scale deployment of digital finance could result in a six-percent (US$ 
3.7 trillion) increase in the combined GDP of all emerging economies 
accompanied by the generation of 95 million employment opportunities 
by 2025.

For India, Singh at al. (2019)34 identified certain critical factors for the 
digital payments system to succeed. These include positive perceptions 
about ease of use and functional advantages; expectations about 
technology’s performance; consumer awareness; availability of resources 
required for ownership and use of technology; price of such resources 
and services availed by the user of the technology; past experience with 
technology and associated habits; ability to take risk; the efficacy of 
government as policymaker; and ability of the user to influence others to 
adopt and use the technology. 

For their part, Rastogi and Damle (2020)35 found that the adoption 
of digital payments was driven by increased penetration of mobile 
phones, widespread use of the internet, and rise in bank accounts. The 
study further highlighted the role played by the COVID-19 pandemic 
and demonetisation in the uptake of digital payments. Shree et al. 
(2021)36 employed a novel approach of generating an online survey-
based dataset to gauge the influence of ‘perception’ and ‘trust’, and of 
the past experience of cyber fraud on the adoption and usage of digital L
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payments. They concluded that demographic parameters such as age, 
education, income and gender influence digital payments adoption and 
use. Mani and Iyer (2022)37 identified three building blocks that determine 
the diffusion of digital payments: actors and institutions; technology 
(or knowledge) representing supply-side factors; and  demand for 
digital payments. Bhavsar and Samanta (2022),38 meanwhile, applied an 
autoregressive distributed lag model (ARDL) bounds test to cointegration 
along with Dynamic ordinary least square method (DOLS) for evaluating 
the sustainability of digital payments in India. The study found that 
sustainability of digital payments in India relies on national income and 
financial literacy.

According to a 2023 study by the Bank for International Settlements’ 
Committee on Payments and Market Infrastructures, the total value and 
volume of digital transactions in the post-pandemic years was driven 
primarily by the widespread adoption of card payments. However, 
acknowledging the sizeable demand for cash, the paper hints at the need 
for a proposed Central Bank Digital Currency (CDBC) to be cognisant 
of this demand for cash.39 A recent report by PhonePe Pulse and Boston 
Consulting Group states that while future growth in digital transactions 
will be driven by further expansion of payments infrastructure and  
merchant acceptance network, digital transformation of value chains, 
and development of financial services marketplace, there is a need for 
consistent efforts towards developing consumer confidence through 
stringent cybersecurity measures, simplifying onboarding and KYC 
procedures, ensuring economic viability and profitability of the business 
of payments provision, relieving the pressure on the banking system, and 
strengthening the national digital infrastructure.40 Lately, an analysis of the 
RBI data on electronic payments finds that  UPI outperforms the others 
both in terms of uptake and usage41 

Studies on GDP and Digital Payments

There are several studies that have scrutinised how the increase in digital 
payments positively affects economic growth. Zandi et al. (2016)42 investigated 
this relationship for 70 countries from 2011 to 2015. They found that a one-
percent increase in adoption of digital payments increases consumption by L
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US$104 billion and GDP growth by 0.04 percent. It also observes a greater 
impact of digital payments on economic growth is greater for developing 
countries. Tee and Ong (2016),43 analysing the relationship in the context 
of the European economy, found evidence of long-turn impacts of cashless 
payments on the GDP, while such impacts are not significant in the short-
run. For their part, Lau et al. (2020)44 developed a model to capture the 
interaction between digital payments and economic growth which transmits 
the positive influence of the former on the latter. This model identifies three 
transmission channels for boosting GDP growth: increases in household 
consumption, investment expenditure, and government expenditure. 

According to Ravikumar et al. (2019),45 digital payments have significant 
impacts on real GDP in India in the short run, but the same trend is not 
expected in the long run. However, in contrast to this result, using panel 
data cointegration, Sreenu (2020)46 found a significant impact of digital 
payments on economic growth in the long run in India rather the short 
run.

Pang, Ng and Lau (2022),47 meanwhile, evaluated the relationship between 
digital payments and economic growth in the 27 member countries of the 
Committee on Payments and Market Infrastructures (CPMI).d The study 
provided a comparative assessment of this relationship between developed 
and developing  countries under investigation. On the basis of fixed effects 
panel model, though the study found a positive relationship between 
economic growth and all three modes of digital payments (debit cards, 
credit cards and e-money payments), the causality is statistically significant 
only in the case of e-money payments. The study also found that the effects 
of digital payments on economic growth is stronger in case of developed 
economies rather than developing countries. The paper recommended the 
implementation of measures that ensure stringent cybersecurity, increasing 
awareness about digital payments for greater adoption, and encouraging 
merchants to accept digital payments from customers.

d	 The	Committee	on	Payments	and	Market	Infrastructures	(CPMI)	is	an	international	organisation	
that	seeks	to	ensure	financial	and	economic	stability	via	standard-setting	that	encourages,	
supervises,	and	makes	recommendations	supporting	safety	and	efficiency	of	payment,	clearing,	
settlement	and	related	arrangements.
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As we note here, literature has essentially looked at the impact of 
digital markets on GDP. However, the reverse causality seems logically 
applicable. This becomes even more enforcing for UPI payments for three 
reasons. First, UPI largely affects consumption expenditure. Second, 
for a consumption-driven economy like India, there is enough evidence 
that with GDP rise, UPI payments have increased. Third, in terms of the 
classic Keynesian consumption function models, consumption is treated 
as a dependent variable driven by disposable income (with GDP as its 
best proxy).48 However, an empirical testing of this causal relationship is 
conspicuous by its absence in the existing strands of literature on GDP and 
digital payments, and UPI payments to be more specific.  

Digital Intelligence Index and India

The 2020 iteration of the Digital Intelligence Index published by the 
Fletcher School at Tufts University49 is a comprehensive index based on 358 
indicators classified into two categories: digital evolution and digital trust. 
‘Digital evolution’ is defined by four pillars: Supply Conditions, Demand 
Conditions, Institutional Environment, and Innovation and Change. 
Based on these pillars, the Digital Evolution scorecard generates insights 
about the state and the rate of digital evolution (defined as the growth 
of digitalisation over the time period 2008-2019) in 90 economies. The 
analysis based on this scorecard classifies economies into four categories:50

1. Stand Out: High level of digital development, strong momentum of 
digital development 

2. Stall Out: High level of digital development, weak momentum of 
digital development

3. Break Out: Low level of digital development, strong momentum of 
digital development

4. Watch Out: Low level of digital development, weak momentum of 
digital development
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India is classified as a Break Out economy in the 2020 Index: 61st on the 
state of digital evolution and 4th on its momentum. The report suggests 
that there is substantial scope for further accelerating India’s momentum 
of digital development by improving its performance on factors that 
influence the demand conditions prevalent in the digital ecosystem. The 
report identifies these factors and offers insights on the mechanisms that 
define the growth of digital transactions in India. 

Gaps in Existing Literature 

As stated earlier, there is a dearth in research on UPI payments as a function 
of GDP. Quite evidently, there is no analysis that has looked at future 
scenarios of digital markets on the basis of GDP growth. This creates an 
important entry point to the present paper. This paper therefore attempts 
to create scenarios on the basis of various GDP growth trajectories through 
an econometric modelling framework, on the basis of the theoretical 
underpinning provided by the Keynesian consumption function. In the 
process, there are two chasms that this paper attempts to bridge. First, it 
attempts to address questions that still remain unanswered in the literature: 
What are the impacts of economic growth on the size of UPI payments? 
Given the same, what will be the sizes of the UPI markets under various 
GDP growth scenarios? Second, it presents a pioneering methodological 
framework that may be replicable in future studies that attempt to respond 
to similar questions. 
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Globally, the growth in digital transactions is attributed 
to the progress made in terms of human development, 
financial inclusion, digital inclusion, internet connectivity, 
and ownership of digital devices.51 This paper seeks to 
model the behaviour of digital transactions in India by 

quantifying the contribution of each of these factors to the increase in 
digital transactions.  Since these factors represent the demand-side forces 
of the digital market, the statistical exercise conducted by these authors 
quantifies the interaction between demand for digital transactions and 
their growth. The equation in (1), below, suggests that the growth in digital 
transactions is explained by financial inclusion in the form of ownership 
and use of bank accounts, and also by digital connectivity. This follows 
axiomatically from the fact that bank accounts and internet connection are 
necessary for digital transactions. The parameters ‘a’ and ‘b’ represent, 
respectively, the rates at which increases in financial inclusion and internet 
connection translate to a rise in mobile banking.

                                                                                                                                                                                                                                                                     

where, 

i represents the state/UT and t represents the year

yⁱt  refers to the total value of UPI transactions in the ith State/UT and the tth 
year

x1it represents extent and degree of financial inclusion the ith State/UT and 
the tth year

x2it represents willingness for digital adoption in the ith State/UT and the tth 
year

a refers to the elasticity of the value of digital transactions to the change in 
financial inclusion 
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Financial inclusion and digital connectivity are decomposed into variables 
that represent the ability and willingness to demand digital transactions. 
These variables are income, digital literacy, and digital inclusion. Digital 
connectivity is intended to be a proxy for capturing the impact of factors 
that determine the willingness for digital adoption. Some of those factors 
are e-commerce, the state of network infrastructure, the ownership of 
smartphones, and the safety and security of internet use.

p refers to the cumulative impact of factors occurring at time t and common 
to all cross-section units 

b refers to the elasticity of the value of digital transactions to the change in 
adoption of network infrastructure.

where, 

x3it represents income level in the ith State/UT and the tth year

x4it represents ability to adopt digital transactions in the ith State/UT and 
the tth year

x5it represents digital inclusion in the ith State/UT and the tth year

c refers to the elasticity of financial inclusion to the change in residual 
income effect not accounted for in the behaviour of other variables 

d refers to the elasticity of financial inclusion to the change in the ability to 
adopt digital transactions 

= ∗ ∗ ∗                                                                                                         

(2)  

= ∗ ∗ ∗                                                                                                                             

(3)  
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e refers to the elasticity of financial inclusion to the change in digital divide 

f refers to the elasticity of willingness for digital adoption to the change in 
residual income effect not accounted for in the behaviour of other variables 

g refers to the elasticity of willingness for digital adoption to the change in 
the ability to adopt digital transactions 

h refers to the elasticity of willingness for digital adoption to the change in 
digital divide 

p and q refer to the cumulative impact of factors occurring at time t and 
common to all cross-section units 

Equations (1), (2) and (3) are adaptations of the quintessential Cobb-
Douglas production function.e In equation 1, financial inclusion and 
willingness for digital adoption are inputs while the value of digital 
transactions is the output. In equation 2, digital skills, digital inequality 
and income are inputs while financial inclusion is the output. In equation 
3, digital skills, digital inequality and income are inputs while adoption 
of network infrastructure is the output. Each equation is augmented by 
adding a function of time to gauge certain temporal influences on the 
spatial dynamics of the structure presented above. The inclusion of this 
variable allows the model to account for the effects of common shocks and 
factors affecting all cross-sections at a given time and thereby the cross-
sectional dependence induced by such effects. Apt examples are the 
COVID-19 pandemic, the overall state of digital ecosystem and economy, 
and network effects. The time parameter tames non-stationarity of 
stochastic processes involved.

e	 The	Cobb-Douglas	production	function	is	a	standard	form	of	capturing	the	influence	of	inputs	
on	the	production	of	an	output.		In	its	log-linear	form,	it	enables	to	determine	the	relative	
contribution	of	inputs	to	the	growth	of	an	output.
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Data

The objective of this analysis is to understand the exponential growth 
exhibited by digital transactions in India in the post-demonetisation era. 
The demonetisation implemented by the Union Government of India in 
2016 compelled a recalibration of the model explaining the growth of 
digital transactions. The demonetisation therefore represents a structural 
break in this model. The launch of the UPI in India during demonetisation 
defines the implications of the structural break mentioned above. 

The estimation of this model is based on a panel data set including 
observations across the time period from 2018-19 to 2021-22 for 32 states/
UTs for which consistent data is available. The estimation relies on a short 
panel, i.e., N>T, where N refers to the number of cross sections and T 
refers to the number of time units. The primary time unit is a year. 

The state-wise data on PhonePE-based UPI transactions is used for 
the quantification exercise. Since phonePE dominates the market share 
for UPI transactions with a nearly 50-percent share, it is assumed that 
trends characterising PhonePE-based UPI transactions are representative 
of those describing the behaviour of total digital transactions in India. 
Assuming that the state-wise share of UPI transactions in India mirror 
that of PhonePE-based UPI transactions, the state-wise total value of UPI 
transactions is calculated. The quarterly data on PhonePE-based UPI 
transactions are obtained from the PhonePE website.52 Annual figures 
on the state-wise value of UPI transactions are obtained by appropriately 
aggregating the quarterly data.

The estimation of the income effect on digital transactions in India relies 
on Net State Domestic Product (NSDP) as a proxy for income. The annual 
state-wise data for NSDP (at constant 2011-12 prices) is obtained from the 
website of the Reserve Bank of India (RBI).53 The missing values of NSDP 
in 2021-22 assumes that the state-wise share of Net Domestic Product of 
India for this year mimics those for the previous three years included in 
this analysis. Indeed, the state-wise shares of NSDP in these three years 
have been fairly constant. The use of NSDP allows the model to draw 
attention to the interaction between the real economy and the payments 
system.
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The extent and degree of financial inclusion is represented by the total 
value of current account and savings account (CASA) deposits across 
different states in India. Since having a bank account is a prerequisite for 
digital transactions, the impact of financial inclusion on digital transactions 
is assumed to be transmitted through the change in CASA deposits. The 
state-wise annual data on the value of CASA deposits is obtained from the 
RBI website.54

A simple average of the mean years of schooling (MSY) of adults aged 25+ 
and the expected years of schooling (EYS) by a child of school entrance 
age is used as a proxy for capturing the level of digital skills and their 
impact on the behaviour of digital transactions. The subnational data on 
MSY and ESY is obtained from the website of Global Data Lab (GDL).55 
This variable is one of the many dimensions of human development that 
affect the uptake of digital transactions. The choice of this variable is based 
on the assumption of a strong correlation between this variable and digital 
skills, as studies have found evidence of such link.56,57

The size of wireless mobile internet subscriptions in a state/UT is used as 
a proxy for the willingness to go digital. The paper acknowledges that this 
is a rather crude measure of digital adoption. After all, digital payments 
systems are only one of the many dimensions of digitalisation in a state/
UT. This analysis assumes that the factors which positively influence 
digitalisation also boost the uptake of the internet, at least until the goal 
of universal adoption and coverage is achieved. This implies a correlation 
rather than cause-and-effect relationship between internet usage and the 
progress achieved by digitalisation as a whole. Moreover, since internet 
subscription is essential for undertaking digital transactions, it is assumed 
that greater willingness to go digital will reflect in increases in internet 
subscriptions. The annual subnational data on wireless mobile internet 
subscribers is obtained from the website of the Telecom Regulatory 
Authority of India (TRAI).58 This state-level data is derived from the figures 
on service areas, assuming that the relationship between the number of 
subscriptions at the state level and the service area level remains constant 
throughout the period under consideration. 
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Income inequality by gender is computed as the difference between 
the natural logarithms of Gross National Income per capita in 2011 US$ 
PPP among males and females in a state/UT. The subnational data on the 
logarithms of income is obtained from the GDL website.59 This variable is 
used as a proxy for the impact of digital inclusion on the value of digital 
transactions in India. Studies undertaken in the global context have found 
that there is a negative relationship between ICT and gender inequality, 
and a positive correlation between gender inequality and income 
inequality. Digital divide reinforces other forms of inequalities such as 
income or gender inequalities. Therefore, gender inequality is positively 
correlated with digital inequality.60,61

Methodology

The various equations in the above model are estimated in their log-linear 
form using panel regression methods. Since the interaction of various 
factors represented by equations (2) and (3) relate to their effect on digital 
transactions, they have been estimated only for the time period under 
study. One may argue that income and digital transactions are determined 
simultaneously. This argument relies on the positive impact of a rise in 
the share of digital transactions in the increase in total transactions, on 
the consumption multiplier of income. While this could be expected in the 
long run, it is highly unlikely in the short run being considered by this 
study. During the pandemic period, while digital transactions increased, 
economic growth was negative. These facts rule out the simultaneity of 
digital transactions and income in the period under study.

log yit= a logx1it + b log x2it +p log(t) +uit                                     
                                 (4)

log x1it= c logx3it + d log x4it +e log x5it + q log(t) +vit                                      (5)    

log x2it= f logx3it + g log x4it +h log x5it + r log(t) +wit                                     (6)

The choice between pooled ordinary least squares (POLS), fixed effects 
(FE) model, and random effects (RE) model is based on model selection 
testing, results of which are given in the Appendix. The Durbin Wu 
Hausman tests have been utilised for model selection. Residuals of the E
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estimated regressions have been tested for non-stationarity to ensure valid 
inferences in case of non-stationary dependent and explanatory variables. 
Tests detecting heteroscedasticity, serial correlation and cross-sectional 
dependence have also been performed and standard errors robust to the 
presence of this statistical anomalies have been used for inference.

Results

The correlation matrix in the appendix informs us about the pair-
wise correlation between the variables involved in the estimated model. 
Prima facie, it appears that income levels can explain the behaviour of 
digital transactions for the period under consideration, rather than the 
parameters of development relevant to the digitalisation process. Financial 
inclusion, adoption of network infrastructure and income are strongly 
positively correlated with digital transactions. Digital skills are somewhat 
correlated with digital transactions. Digital inequality has a negative 
but weak correlation with digital transactions (See correlation matrix in 
Appendix).  The workings of the structural model outlined in the previous 
section seems to be comprehensively captured in terms of the significant 
interaction between digital transactions, income levels, financial inclusion 
and willingness for digital transactions.

The regression results of equation (8) suggest that a one-percent change 
in digital inequality is accompanied by a 2.25-percent change in digital 
adoption in the same direction, whereas a one-percent change in digital 
skills is accompanied by a 2.29-percent change in the opposite direction. 
Given their behaviour during the period under consideration, lower 
digital skills and higher digital inequality appear to more frequently be 
accompanied by higher digital adoption. After accounting for the impact of 
factors (captured by log(t)) common to the evolution of the digital payment 
ecosystem across states, digital skills and digital inclusion appear to capture 
about 91 percent of the variation in the willingness for digital adoption.

This impact cannot reflect in the pairwise correlation by virtue of its design. 
The result suggests a strong negative relationship between willingness for 
digital adoption on the one hand, and digital skills and digital inclusion on 
the other. Poor outcomes in terms of the latter variables have not derailed E
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the cashless movement. In fact, digital adoption has been resilient to the 
decline in these variables. It appears that digital transactions have increased 
among those who already have digital skills and are digitally connected. 
This cannot be interpreted as digital inclusion and digital literacy exerting 
a negative influence on digital adoption. It is reasonable to conclude that 
for the period under consideration, the growth of digital transactions has 
not interacted with development in a significant manner. This does not 
preclude such interaction in the future.

The variation in financial inclusion is explained by the variation in income 
and log t accounting for about 91 percent of the same. A one-percent 
increase in income results in a 0.97-percent increase in digital transactions. 
This confirms the strong relation between these variables as reflected in 
their correlation. 

Results suggest that the increase in the value of digital transactions 
is essentially captured by financial inclusion and the impact of factors 
(captured by log(t)) common to the evolution of the digital payment 
ecosystem across states. While the elasticity of digital transactions with 
respect to financial inclusion is 2.04, this elasticity with reference to the 
common factor “t” is 0.97.  The responsiveness of digital transactions is the 
highest with respect to financial inclusion. 

The significant correlation between financial inclusion and adoption 
of network infrastructure indicates the growing preference for mobile 
banking. The impact of willingness for digital adoption on digital 
transactions is accounted for by its interaction with financial inclusion as 
reflected in their correlation. It does not exert any additional influence 
beyond this interaction. However, this is not the case for financial inclusion. 
It could be the case that the increase in value of digital transactions not 
explained by the interaction between financial inclusion and willingness 
for digital adoption is being explained by the residual income effect via 
financial inclusion.

The coefficient on the parameter log t is significant in its explanation of 
the willingness for digital adoption, financial inclusion and the value of 
digital transactions. For example, this effectively captures the unobserved E
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impact of digitalisation which bears upon the behaviour of digital 
transactions and the network effects which coexist with digital adoption. 
The nudge provided by the COVID-19 pandemic is also captured by this 
parameter. 

The results suggest that the positive impact of income on digital 
transactions is transmitted through increased financial inclusion. To 
the extent that financial inclusion and digital connectivity are positively 
correlated, income influences the latter. The negative correlation between 
digital adoption, on the one hand, and digital inclusion and digital skills 
on the other, outweighs the positive correlation of financial inclusion with 
these variables in their impact on digital transactions. This is explained 
by the strength of the transmission mechanism existing between these 
variables as captured by the correlation co-efficient. This is also reflected 
in the elasticities of financial inclusion and digital adoption with respect to 
digital skills and digital inclusion. This implies that gains in income are not 
being adequately translated into improvements in digital skills and digital 
inclusion. In other words, while increase in income has boosted increase in 
digital transactions, developmental parameters like digital literacy and/or 
skills and digital inclusion have not affected the size of digital payments in 
a significant manner. 

The number of digital transactions saw a significant rise during the 
pandemic. The average value of digital transactions was about INR 
0.19 lakh crores for the period 2018-2022 without accounting for the 
pandemic. The impact of the pandemic increased this average value by 
57.4 percent to INR 0.30 lakh crores. However, the analysis finds that 
while the pandemic slightly increased the average value of CASA deposits, 
the uptick was not significant. It appears from the model that higher 
financial inclusion that existed even before the pandemic translated 
into higher digital transactions. As suggested by the model, without the 
impact of the pandemic, the annual mean size of wireless mobile internet 
subscriptions stood at 8.4 million. This mean value increased to 9.5 million 
when we consider the pandemic dummy’s impact. It appears that the 
pandemic increased internet connectivity among those who already had 
bank deposits, in turn increasing digital transactions.E
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While the share of digital transactions has doubled from 
10 percent before demonetisation to 20 percent, India 
continues to remain a cash-dominated economy. This 
section attempts to delve into the key takeaways of the 
estimation exercise discussed in the previous section 

that can inform policymaking to accelerate India’s transition to a cashless 
economy. 

Construction of scenarios

This section creates different scenarios to highlight the gaps in what would 
probably be desired in those scenarios. The ‘what would probably be’ part 
of the scenario is constructed by assuming that the model defining the 
growth of digital transactions in India during 2018-19 to 2021-22 would 
continue to operate in the scenarios being constructed. The scenarios being 
constructed represent India’s growth story of digital transactions in the 
future. These scenarios address the following counterfactuals: (1) What if 
India transforms into a five trillion-dollar economy? (2) What if the average 
growth rate of India’s real GDP from now to the year 2030-31 is either 6.3 
percent or five percent? 

The construction of these scenarios relies on econometric fitting of the 
variables with pooled time-series and cross-section data. While forecasts 
are used as guiding tools to determine the different parameters of the 
economy in each of these scenarios for the purpose of internal consistency, 
the analysis itself is not a forecasting exercise. The paper is making no 
claim nor inference on the likelihood of the outcomes in these scenarios.

The scenario of India becoming a five trillion-dollar economy has been 
evaluated in three cases based on the year in which this vision is expected 
to be realised. While the Government of India expects the country to reach 
a GDP of US$5 trillion in 2025-26,62 the International Monetary Fund 
forecasts 2026-2763 as the likely year for this achievement.  According to 
former RBI Governor D. Subbarao, the five trillion-dollar vision may be 
realised by 2028-29.64 All of these cases are considered in this analysis.
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Each of these cases has been built based on three exogenous parameters: 
exchange rate; GDP deflator; and the consumption of fixed capital (in 
percent). It is assumed that the behaviour of each of these parameters will 
be informed by their past values. This information has two components: 
the level and the trend of the time series underlying these parameters. 
It is also assumed that more recent observations exert greater influence 
on the future realisations. The values of these parameters are forecast for 
the years 2025-26, 2026-27 and 2028-29 using the double exponential 
smoothing technique also known as Holt’s linear trend method.

While evaluating the two possibilities of average growth between now and 
2030-31, the Holt’s linear trend method is used for forecasting the GDP 
deflator and the consumption of fixed capital. 

In each of the cases of the five trillion-dollar economy scenario, the 
nominal GDP of five trillion US dollars is converted into INR terms using 
the exchange rate. The resulting figure is then divided by the GDP deflator 
to arrive at the real GDP. To arrive at the NDP, the consumption of fixed 
capital is deducted from the real GDP. The NDP is divided across states 
based on the state-wise share prevalent during 2018-19 to 2021-22.

In case of the two possibilities of average growth between now and 2030-
31, the real GDP is calculated for both cases. The consumption of fixed 
capital is then deducted from real GDP to arrive at the NDP. The NDP is 
divided across states based on the state-wise share prevalent during 2018-
19 to 2021-22.

Table 2. Structure of the US$5T-
Economy Scenarios

STRUCTURAL PARAMETERS 

Year
Exchange Rate 
(USD to INR

GDP  
Deflator 

Rate Of Consumption of Fixed 
Capital (In Percent)

2025-26 85.26 209.99 14.17

2026-27 87.80 222.34 14.38

2028-29 92.90 247.05 14.82

Source: Authors’ own calculations, based on data from the Reserve Bank of India,65 
indexmundi66 and OFX67 websites
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Table 3: Structure of the Possible 
Growth Scenarios till 2030-31

Structural Parameters 
Possible Growth 
Rate (In Percent)

GDP Deflator 
Rate of Consumption of Fixed 

Capital (In Percent)

6.3 271.756 15.30

5 271.756 15.30

Source: Authors’ own calculations, based on data from the Reserve Bank of India,68 indexmundi69 
and OFX70 websites

Equations 4 and 5 have been used to compute the value of digital 
transactions across different scenarios being considered. However, before 
being used for this computation, these equations have been altered to state-
specific variation by including state-specific slope dummies which capture 
the differential impact of:

a. The state-specific financial inclusion on digital transactions in equation 
4

b. The state-specific income on financial inclusion in equation 5

Although model selection suggests the use of RE model, the altered 
versions of both equations (5) and (6) are computed using pooled OLS 
(See Appendix). This has been done to achieve greater explanatory power 
which has been traded for efficiency of estimates. Results of the pooled 
OLS are in the appendix. Tests of stationarity suggest the absence of non-
stationarity.

The US$5T-Economy Scenarios

The value of digital transactions could change across states in the five 
trillion-dollar Indian economy in comparison with the base case of 2021-
22. At the aggregate level, digital tractions could be 2.8 to 4.25 times their 
value in 2021-22 depending upon the year in which the five trillion-dollar 
benchmark is reached.S
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Table 4: UPI Market Size Under 
US$5T-Economy Scenarios

Base Year/
Possible Scenario

Size of the Digital 
Payments (UPI) 

Market
 (INR, in Lakh 

Crores)

CAGR of 
Nominal 
GDP (In 
Percent)

CAGR 
of Real 

GDP (In 
Percent)

Share of Value of 
UPI Transactions 

As a Percent of 
Nominal GDP 

2021-22 (Base 
Case)

83.8 NA NA 35.4

 2025-26 scenario 242.7    15.9 8.34 56.9

2026-27 scenario 280.3 13.2 6.03 63.8

2028-29 scenario 356.3 10.1 4 76.7

Source: Estimated by authors. 

The state-wise contributions to the national level UPI market size of the 
US$5T-economy scenarios are given in the appendix. In 2021-22, north-
eastern states appear at the bottom on account of lower digital payment 
outcomes while south Indian states except Kerala registered the best 
performance among all states. This pattern of performance at the zonal 
level could largely continue in this scenario. Telangana occupies the top 
spot among states/UTs in 2021-22. However, Karnataka could emerge the 
best performer and displace Telangana in the five trillion-dollar scenario 
irrespective of the year of achievement. Maharashtra could retain its 
second position. 

It is important to note that these states are also those that could 
encounter the maximum in-migration due to their leadership positions in 
Information Technology and Finance & Banking. Given that, there may be 
a tendency on the part of the growing migrating population to use digital 
services rather than cash in their financial transactions. Then, technology 
development and adoption in those spaces have also been growing at a 
faster rate than other states of India. Incidentally, Andaman and Nicobar 
Islands could remain at the bottom as in the baseline scenario. The relative 
performances of states/UTs in terms of the size of digital markets could be S
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replicated by subnational performance in terms of the share in nominal 
GDP and total digital transactions. 

All states and UTs could register an increase in the size of their digital 
payments markets.  The largest increase could be registered in Chandigarh, 
followed by Himachal Pradesh and Tripura across all scenarios. Andaman 
and Nicobar Islands could record the smallest increase in digital 
transactions across all scenarios. All states/UTs except Andaman and 
Nicobar Islands could experience more than 100-percent increase in the 
value of their digital transactions in the 2025-26 scenario. Chandigarh 
could outperform all by registering a 305-percent increase in the size of its 
digital markets. 

All states/UTs could see more than 100-percent increase in the value of 
their digital payments market in the 2026-27 scenario. Except Andaman 
and Nicobar Islands and Manipur, all states and UTs could register at least 
a 200-percent increase in the size of their digital payments market in this 
scenario (the low base effect). Seven states/UTs—namely, Chandigarh, 
Himachal Pradesh, Tripura, Punjab, Sikkim and Delhi—could record 
more than a 300-percent increase in the value of their digital transactions, 
all of which can also be attributed to the low base effect.

All states and UTs but Andaman and Nicobar Islands could register 
more than 200-percent increase in the value of their digital transactions 
in the 2028-29 scenario. Manipur, Assam, Rajasthan, Telangana and 
Madhya Pradesh could register an increase between 200 and 300 percent. 
Chandigarh, Himachal Pradesh, Tripura, Punjab, Sikkim, Delhi, Mizoram 
and Tamil Nadu could record more than a 400-percent increase in the 
value of their digital transactions. 
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Possible Growth Scenarios Upto the Year 2030-31

This section evaluates digital transactions in the case of two growth 
possibilities for the year 2030-31.

Table 5: UPI Market Size Under 
Possible Growth Scenarios till 2030-31

Base Year/Possible 
Growth Scenario
(Growth Rate In 

Percent)

Size Of the Digital 
Payments (UPI) Market
(INR, in Lakh Crores)

CAGR Of 
Nominal 
GDP (In 
Percent)

Share Of Value Of 
UPI Transactions As 

A Percent Of Nominal 
GDP 

2021-22 83.8 NA 35.4
6.3 600.7    12.9 85.4
5 542.7 11.5 86.2

Source: Authors’ own calculations

The scenario analysis finds that if India were to achieve 6.3 percent 
growth in FY 2030-31, the value of digital transactions could be about 7.2 
times its value in 2021-22. If, instead, the growth rate were five percent, 
then the impact of the estimated model could result in the value of digital 
payments being 6.5 times their value in 2021-22. In both growth scenarios, 
the relative performance of states/UTs in terms of the size of digital 
transactions and an increase in it, share of nominal GDP and share of total 
digital transactions replicates that of scenario one.

In case of the 6.3 percent growth scenario, all states/UTs but Andaman 
and Nicobar Islands and Manipur could register more than 500 percent 
increase in the value of their digital transactions. Chandigarh and 
Himachal Pradesh could record between 800 and 900 percent increase in 
the value of their digital transactions.   
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In case of the five percent growth scenario, all states/UTs but Andaman 
and Nicobar Islands could experience greater than 400 percent increase in 
the value of digital transactions. Manipur, Assam, Rajasthan and Telangana 
could see an increase between 400 and 500 percent. A majority of states 
could see an increase between 500 and 600 percent in the value of their 
digital transactions. Chandigarh, Himachal Pradesh and Tripura could 
witness an increase between 700 and 800 percent in the value of their 
digital transactions.

Depending on how the model of growth in digital transactions evolves, 
the value of digital transactions presented in this analysis could indicate 
an upper bound, a lower bound or the mean value of digital transactions 
that can be expected. The reality is more likely to deviate from the model 
as development begins to systematically influence the value of digital 
transactions or as the value of digital transactions begins to demonstrate 
constant or decreasing returns to scale or both. 

If the influence of financial inclusion on the value of digital transactions 
captured by the model estimated in this paper remains constant and the 
model exhibits increasing returns to scale but development begins to 
influence the value of digital transactions via increases in digital skills and 
digital inclusion, then the digital transactions computed under scenario 
analysis are likely to be a lower bound for what can be expected in reality 
if the scenario occurred. If, on the other hand, the influence of financial 
inclusion on the value of digital transactions remains unchanged and 
development does not exert a statistically significant influence on it, but 
the model begins to exhibit constant or decreasing returns to scale, then 
the digital transactions calculated in the scenario analysis are likely to be an 
upper bound for what can be expected in reality.

If state-wise shares in national income are allowed to change, the deviation 
between the model and reality is likely to become more pronounced. To 
the extent that holding the shares of states in national income constant 
affects the impact of inequalities on the value of digital transactions, results 
of the scenario analysis cannot adequately capture this impact. The relative 
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performance of states/UTs observed in the scenario analysis is an artefact 
of this assumption.  Having assumed that the scale (but not the location) 
of the income distribution among states remains unchanged, the impact of 
the change in inequalities on the growth of digital transactions have not 
been adequately captured in the scenario analysis. While the estimation of 
the model assumes that the inter-state inequalities have remain unchanged, 
intra-state inequalities have been addressed in the analysis. Accounting for 
these inter-state inequalities would have important implications for the 
growth of digital transactions.
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Amore effective strategy for accelerating digital payments 
in India requires a nuanced understanding of the 
responsiveness of such payments to fundamental factors that 
influence them. Such understanding acquires importance 
amidst binding fiscal constraints. The above analysis is an 

attempt at such understanding. The existing structural model governing 
the behaviour of digital transactions can be altered by influencing the 
parameters of the model. This is made possible by strengthening the 
interaction between factors and effect a systematic impact on the value of 
digital transactions. 

India has made significant gains in financial inclusion in the recent years. 
Government schemes such as the exemplary Pradhan Mantri Jan Dhan 
Yojana which seek to promote social security among the economically 
vulnerable populations have been instrumental in making such gains.71 
There is much room to grow, however, and further increments in financial 
inclusion can boost the uptake of digital payments. The high elasticity 
of digital transactions with respect to financial inclusion demonstrated 
by the foregoing analysis can be maintained or even strengthened by 
implementing appropriate solutions. The potential impact of digital 
inclusion and digital literacy can be unleashed for this purpose, as seen in 
the positive yet insignificant interaction between financial inclusion on the 
one hand and digital literacy and digital inclusion on the other.

Prioritising universal coverage by addressing structural issues of the 
financial system—such as rationalisation of interest rates, streamlining of 
loan delivery, and simplification of processes involved in accessing banking 
services—can attract greater preference for banking, especially in the 
digital mode.72

Digital banking can be made more accessible by understanding digital 
divide in the context of banking and customising banking solutions that 
address the diverse needs of the potential customer.73 Linguistic barriers 
to digital banking represent one dimension of such digital divide. 
Deployment of cost-effective and offline digital payments infrastructure 
can play an important role in addressing India’s digital divide. Financial 
inclusion can be widened and deepened by identifying solutions that D
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reduce the transaction cost of banking services.74 Meanwhile, the gender 
digital divide can be bridged by investing in the growth of human capital, 
and  the ability to drive innovation and assume leadership in the process of 
digital development.75 Making education compulsory can aid the growth of 
human capital among women, as could the promotion of STEM education, 
increasing awareness about educational opportunities, and eliminating 
barriers to adult education. Improving labour market participation and 
galvanising women’s labour participation can translate human capital 
accumulation into economic progress.

Bridging the digital divide beyond gender is also strongly linked to 
eliminating constraints stemming from digital illiteracy, which amplify 
threats posed by bank fraud and cybercrime and impede the uptake of 
online banking. Mechanisms that address novelty-related risks, agent-
related risks and digital-technology-related risks accompanying the uptake 
of digital solutions are pertinent to addressing digital literacy.76 Schemes 
can deliver greater impact by considering the diversity of usage patterns 
explained by differences in parameters such as age, education, gender and 
affinity for technology interaction that are relevant to such internet usage.77 
Building institutional capacity that supports efforts for improving financial 
awareness can help transform physical financial inclusion into digital 
banking.78 The impact of digital literacy programmes can be deepened 
by expanding the application of digital tools for enhancing livelihoods. In 
other words, the fundamental structure of such literacy programmes must 
incorporate concerns of employability.79
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This paper aimed to make certain projections on the size of 
India’s UPI payments market under certain hypothetical 
scenarios of economic growth. The authors have not 
claimed that these are forecasts based on trend data or 
time-series econometrics, as the task is not possible given 

the limitations of the data-sets presently available. The simple frameworks 
adopted by this paper do not accommodate the structural breaks that 
could unfold in the future. Therefore, all the numbers that have been 
generated in this exercise are based on assumptions of certain “controlled 
conditions” as are prevalent in the base case, while we look at a condition 
when some exogenous parameters are changed from the base case. Here, 
the concerned exogenous variable is economic growth, as dictated by the 
scenarios. 

Nonetheless, these constraints do not take away the relevance of the policy 
recommendations outlined in this paper. While conducting the exercise to 
devise quantitative scenarios, the paper has been able to provide insights 
into developing an efficient strategy required for galvanising India’s 
transition into a cashless economy. The paper conceptualises a model that 
seeks to explain growth in the value of digital transactions by quantifying 
the interaction between factors that are fundamental to this growth. A 
parametric structure of the transmission mechanism that defines the 
interaction between financial inclusion, digital inclusion, digital skills and 
digital adoption—as they relate to the behaviour of digital transactions—is 
developed and estimated. 

The estimation finds that financial inclusion has been the driving force 
underlying the digitalisation of India’s payments system. Results suggest 
that improving the performance of digital literacy and digital inclusion 
can recalibrate the growth of digital transactions for better outcomes. This 
paper finds that the impact of the pandemic was likely demonstrated in 
terms of greater adoption of the internet among those who were already 
financially connected. 
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The analysis also hints at possible changes that can alter the current 
structure of growth in digital payments. Based on the results of the 
statistical exercise undertaken for this paper, possible actions for rapid 
digitalisation of the payments system were outlined as well. While the 
paper identifies the interaction between development and digitalisation in 
India in the context of its payments system, there is clear implication of the 
tremendous scope for strengthening this interaction. 

From an academic standpoint, this paper has been able to fill an 
important gap in digital policy literature. There has hardly been an 
analysis that has explicitly looked at the interaction of macroeconomic and 
developmental variables with the domain of digital transactions. Existing 
research is few and far between, and a quantitative assessment framework 
to understand such interactivity is conspicuous by its absence. This paper 
not only bridges that existing gap, but also attempts to create a replicable 
quantitative framework that can help understand such interactivities, and 
create scenarios for future decision-making and policy formulation.
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Correlation matrix between variables

Variables 
yit 

(Digital 
Transactions) 

x1it

(Financial 
Inclusion)

x2it

(Digital  
Connectivity)

x3it

(Income)

x4it

(Digital 
skills)

x5it

(Digital 
divide)

yit

(Digital 
Transactions)

1 0.9259014 0.9112424 0.9132433 -0.4170738 -0.1872754

x1it

(Financial 
Inclusion)

0.9259014 1 0.9736559 0.9799229 -0.3781171 -0.1577396

x2it

(Digital Con 
nectivity)

0.9112424 0.9736559 1 0.9790816 -0.4599629 -0.2662558

x3it

(Income)
0.9132433 0.9799229 0.9790816 1 -0.4129747 -0.1678337

x4it

(Digital 
skills)

-0.4170738 -0.3781171 -0.4599629 -0.4129747 1 0.7938835

x5it

(Digital 
divide)

-0.1872754 -0.1577396 -0.2662558 -0.1678337 0.7938835 1

Estimation of regression models
All the specifications of equations 4, 5 and 6 have been estimated using 
fixed effects model

Equation 4

Regression results of equation (4) are as follows:

Variables 
Estimate of 
coefficients

Standard error t-value 
P-value 

(Probability >|t|)  
log x1it 2.20536 0.36437 6.0526 2.972e-08 ***
log x2it 0.44888 0.58329 0.7696 0.4435   
log t 0.83361 0.18981 4.3919 2.972e-05 ***

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Total Sum of Squares: 80.913
Residual Sum of Squares: 3.3466
R-Squared: 0.95864
Adj. R-Squared: 0.94352
F-statistic: 718.503 on 3 and 93 DF, p-value: < 2.22e-16
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Given the statistical insignificance of log x2it, this variable is dropped from 
equation 4 and re-estimated again. Results of this estimation are as follows:

Variables 
Estimate of 
coefficients

Standard error t-value 
P-value 

(Probability 
>|t|)  

log x1it 2.042939 0.296368 6.8933 6.19e-10 ***

log t 0.965622 0.081048 11.9142 < 2.2e-16 ***

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Total Sum of Squares: 80.913
Residual Sum of Squares: 3.3679
R-Squared: 0.95838
Adj. R-Squared: 0.94376
F-statistic: 1082.15 on 2 and 94 DF, p-value: < 2.22e-16

Equation 5

Regression results of equation (5) are as follows:

Variables 
Estimate of 
coefficients

Standard error t-value 
P-value 

(Probability >|t|)  

log x3it 0.363222 0.130895 2.7749 0.006688 **

log x4it 4.397451 0.748898 5.8719    6.775e-08 ***

log x5it -1.143307  0.609201 -1.8767 0.063724 .  

log t 0.203238  0.011192 18.1589 < 2.2e-16 ***

Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Total Sum of Squares: 2.5947

Residual Sum of Squares: 0.25025

R-Squared: 0.90355

Adj. R-Squared: 0.86686

F-statistic: 215.47 on 4 and 92 DF, p-value: < 2.22e-16
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Statistical investigation of equation 5 suggests the following parsimonious 
model while improving the explanatory power of the model. Hence this 
model is finalised for this analysis.

Variables 
Estimate of 
coefficients

Standard error z-value 
P-value 

(Probability >|z|)

log x3it 0.9686957 0.0021216 456.577 < 2.2e-16 ***

log t 0.2101087 0.0116011 18.111 < 2.2e-16 ***

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Total Sum of Squares:    6.0961

Residual Sum of Squares: 0.58696

R-Squared:      0.90451

Adj. R-Squared: 0.90375

Chisq: 217141 on 2 DF, p-value: < 2.22e-16

Equation 6

Regression results of equation 6 are as follows:

Variables 
Estimate of 
coefficients

Standard error t-value 
P-value 

(Probability >|t|)  
log x3it -0.0629818 0.0837697 -0.7518 0.4541  
log x4it -2.1904455 0.4792751 -4.5703 1.511e-05 ***
log x5it 2.0841119  0.3898728 5.3456 6.516e-07 ***
log t 0.2174688 0.0071627 30.3612 < 2.2e-16 ***

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Total Sum of Squares:1.5926

Residual Sum of Squares: 0.1025

R-Squared: 0.93564

Adj. R-Squared: 0.91116

F-statistic: 334.373 on 4 and 92 DF, p-value: < 2.22e-16
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Given the statistical insignificance of the variable log x3it , it has been 
dropped from the final specification of equation 6.

Variables 
Estimate of 
coefficients

Standard error t-value 
P-value 

(Probability >|t|)  
log x4it -2.2985167 0.4561424 -5.0390 2.293e-06 ***
log x5it 2.2539317 0.3170349 7.1094 2.343e-10 ***
log t 0.2151629 0.0064578 33.3185 < 2.2e-16 ***

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Total Sum of Squares: 1.5926

Residual Sum of Squares: 0.10312

R-Squared: 0.93525

Adj. R-Squared: 0.91157

F-statistic: 447.735 on 3 and 93 DF, p-value: < 2.22e-16

Model Selection Tests for the Finalised 
Specifications of Equations 4,5 And 6

Equation 4

• Test for choice between FE and POLS for equation 4
F test for individual effects
data:  log yit ~ log x1it+ log t + 0
F = 78.969, df1 = 32, df2 = 94, p-value < 2.2e-16
alternative hypothesis: significant effects

• Test for choice between RE and POLS for equation 4
Lagrange Multiplier Test - (Breusch-Pagan) 
data:  log yit ~ log x1it+ log t + 0
chisq = 169.59, df = 1, p-value < 2.2e-16
alternative hypothesis: significant effects

• Test for choice between FE and RE for equation 4
Hausman TestA
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data:  log yit ~ log x1it+ log t + 0
chisq = 14.387, df = 2, p-value = 0.0007513
alternative hypothesis: one model is inconsistent 

Equation 5

Test for choice between FE and POLS for equation 5
F test for individual effects
data: log x1it~ log x3it+ log t+0
F = 89.843, df1 = 32, df2 = 94, p-value < 2.2e-16
alternative hypothesis: significant effects

• Test for choice between RE and POLS for equation 5
Lagrange Multiplier Test - (Breusch-Pagan)
data: log x1it~ log x3it+ log t+0
chisq = 172.33, df = 1, p-value < 2.2e-16
alternative hypothesis: significant effects

• Test for choice between FE and RE for equation 5
 Hausman Test
data: log x1it~ log x3it+ log t+0
chisq =  23.09, df = 2, p-value = 9.683e-06
alternative hypothesis: one model is inconsistent

Equation 6

• Test for choice between FE and POLS for equation 6
F test for individual effects
data:  log x2it~ log x4it+ log x5it+log t + 0    
F = 14833, df1 = 32, df2 = 93, p-value < 2.2e-16
alternative hypothesis: significant effects 

• Test for choice between RE and POLS for equation 6
Lagrange Multiplier Test - (Breusch-Pagan)A
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data:  log x2it~ log x4it+ log x5it+log t + 0    
chisq = 186.73, df = 1, p-value < 2.2e-16
alternative hypothesis: significant effects

• Test for choice between FE and RE for equation 6
Hausman Test
data:  log x2it~ log x4it+ log x5it+log t + 0    
chisq = 1927.4, df = 3, p-value < 2.2e-16
alternative hypothesis: one model is inconsistent

Diagnostics for Heteroscedasticity, Serial 
Correlation and Cross-Sectional Dependence 

Equation 4

Breusch-Pagan test for heteroscedasticity 
BP = 1.3132, df = 1, p-value = 0.2518
Wooldridge’s test for serial correlation in FE panels
F = 8.0555, df1 = 1, df2 = 94, p-value = 0.005558
alternative hypothesis: serial correlation
Pesaran CD test for cross-sectional dependence in panels
z = 7.1545, p-value = 8.401e-13
alternative hypothesis: cross-sectional dependence

Equation 5

Breusch-Pagan test for heteroscedasticity 
BP = 0.24624, df = 1, p-value =0.6197
Wooldridge’s test for serial correlation in FE panels
F = 0.36018, df1 = 1, df2 = 94, p-value = 0.5498
alternative hypothesis: serial correlation
Pesaran CD test for cross-sectional dependence in panelsA
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z =  28.138, p-value < 2.2e-16
alternative hypothesis: cross-sectional dependence

Equation 6

Breusch-Pagan test for heteroscedasticity 
BP = 0.029998, df = 2, p-value = 0.9851
Wooldridge’s test for serial correlation in FE panels
F = 45.141, df1 = 1, df2 = 94, p-value = 1.394e-09
alternative hypothesis: serial correlation
Pesaran CD test for cross-sectional dependence in panels
z = 3.1154, p-value = 0.001837
alternative hypothesis: cross-sectional dependence

Driscoll and Kraay (1998) Robust Covariance 
Matrix Estimator Correcting for Serial Correlation 
and Cross-Sectional Dependence

Equation 4

t test of coefficients using Driscoll and Kraay (1998) Robust Covariance 
Matrix Estimator:

Variable Estimate Std. Error t value  
P-value 

(Probability >|t|)  
log x1it 2.042939   0.104399  19.569 < 2.2e-16 ***
log t 0.965622   0.048048  20.097 < 2.2e-16 ***
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Equation 5

t test of coefficients using Driscoll and Kraay (1998) Robust Covariance 
Matrix Estimator:

Variable Estimate Std. Error t value  
P-value 

(Probability >|t|)  
log x3it 0.974791 0.010384 93.875 < 2.2e-16 ***

Equation 6

t test of coefficients using Driscoll and Kraay (1998) Robust Covariance 
Matrix Estimator:

Variable Estimate Std. Error t value  
P-value 

(Probability >|t|)  
log x4it -2.2985167    0.5258528 -4.3710 3.218e-05 ***
log x5it 2.2539317 0.4487291 5.0229 2.450e-06 ***
log t 0.2151629   0.0047093 45.6887 < 2.2e-16 ***

Stationarity Tests

Tests of stationarity, specifically panel unit root tests, have been conducted 
to check for stationarity of residuals of equations 4,5 and 6. 

Equation

Choi's Inverse 
Normal Unit-

Root Test 
statistic

Choi's Inverse Normal 
Unit-Root Test statistic 

accounting for cross-sectional 
dependence 

P-value

(Alternative hypothesis: 
stationarity)

4 -11.515 -2.004504 0.02250805
5 -13.674 -2.380338 0.008648382
6 -13.021 -2.266665 0.01170535

The tests indicate stationarity of residuals implying validity of inference in 
case of non-stationary dependent and predictor variables. Non-stationarity 
of dependent variables in equations 4, 5 and 6 rules out the possibility of 
cointegration. The inclusion of log t has helped in accounting for non-
stationarity as well.
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Results of Pooled OLS for Scenario Analysis:

Equation 5:
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Equation 6:
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Table: Results of Scenario Analysis for a Five Trillion-
Dollar Economy

State

FOR THE FIVE TRILLION-DOLLAR ECONOMY (RUPEES IN CRORES)

Value of Digital Transactions (Rupees 
in Lakh Crores)

Value of Digital Transactions as a 
Share of Total Digtaltransactions  

(In Percent)

Value of Digital Transaactions as a 
Share of Nominal GDP ( In Percent)

Change in the Value of 
Digital Transactions (In 

Percent)

2021-22 2025-26 2026-27 2028-29 2021-22 2025-26 2026-27 2028-29 2021-22 2025-26 2026-27 2028-29 2025-26 2026-27 2028-29 

Andaman And 
Nicobar Islands (*) 0.0127 0.0243 0.0281 0.0357 0.015 0.01 0.01 0.01 0.005 0.006 0.006 0.008 91.5 121 181

Andhra P 8.68 24.0901 27.8311 35.3918 10.4 9.925 9.929 9.933 3.67 5.651 6.339 7.619 178 221 308
Arunachal P 0.0505 0.1425 0.1642 0.2087 0.06 0.059 0.059 0.059 0.021 0.033 0.037 0.045 182 225 313
Assam 0.752 1.9506 2.255 2.8691 0.897 0.804 0.805 0.805 0.318 0.458 0.514 0.618 159 200 282
Bihar 3.85 10.8521 12.5103 15.8928 4.59 4.471 4.463 4.461 1.63 2.546 2.85 3.421 182 225 313

Chandigarh 0.101 0.4094 0.472 0.6 0.12 0.169 0.168 0.168 0.043 0.096 0.108 0.129 305 367 494

Chattisgarh 0.967 2.8983 3.3445 4.2514 1.15 1.194 1.193 1.193 0.409 0.68 0.762 0.915 200 246 340
Delhi 3.43 11.9681 13.8077 17.5295 4.09 4.931 4.926 4.92 1.45 2.808 3.145 3.774 249 303 411
Goa 0.115 0.3198 0.369 0.4699 0.137 0.132 0.132 0.132 0.049 0.075 0.084 0.101 178 221 309
Gujarat 2.47 7.6287 8.8324 11.237 2.95 3.143 3.151 3.154 1.04 1.79 2.012 2.419 209 258 355
Haryana 2.21 6.0093 6.9367 8.8301 2.64 2.476 2.475 2.478 0.934 1.41 1.58 1.901 172 214 300

Himachal Pradesh 0.183 0.6798 0.7855 1.0019 0.218 0.28 0.28 0.281 0.077 0.159 0.179 0.216 271 329 447

Jharkand 1.19 3.3992 3.9284 4.995 1.42 1.4 1.402 1.402 0.503 0.797 0.895 1.075 186 230 320
Karnataka 9.95 29.8675 34.5261 43.7638 11.9 12.305 12.318 12.283 4.2 7.007 7.864 9.422 200 247 340
Kerala 0.89 2.5121 2.9018 3.6893 1.06 1.035 1.035 1.035 0.376 0.589 0.661 0.794 182 226 315
Madhya Pradesh 4.73 12.8517 14.8451 18.8663 5.64 5.295 5.296 5.295 2 3.015 3.381 4.062 172 214 299
Maharashtra 10.6 29.1488 33.6437 42.8623 12.6 12.009 12.003 12.03 4.48 6.838 7.663 9.227 175 217 304
Manipur 0.0914 0.2106 0.2433 0.3093 0.109 0.087 0.087 0.087 0.039 0.049 0.055 0.067 130 166 238
Meghalaya 0.0273 0.0863 0.0998 0.1268 0.033 0.036 0.036 0.036 0.012 0.02 0.023 0.027 216 266 365
Mizoram 0.0128 0.044 0.0508 0.0646 0.015 0.018 0.018 0.018 0.005 0.01 0.012 0.014 244 297 404
Nagaland 0.0357 0.1045 0.1208 0.1532 0.043 0.043 0.043 0.043 0.015 0.025 0.028 0.033 193 238 329
Odisha 2.81 8.5358 9.8517 12.5236 3.35 3.517 3.515 3.515 1.19 2.002 2.244 2.696 204 251 346
Puducherry 0.0764 0.2161 0.2499 0.318 0.091 0.089 0.089 0.089 0.032 0.051 0.057 0.068 183 227 316
Punjab 0.779 2.7898 3.2189 4.0962 0.929 1.149 1.148 1.15 0.329 0.654 0.733 0.882 258 313 426
Rajasthan 6.48 17.1926 19.8555 25.2652 7.73 7.083 7.084 7.091 2.74 4.033 4.523 5.439 165 206 290
Sikkim 0.0283 0.0992 0.1144 0.1457 0.034 0.041 0.041 0.041 0.012 0.023 0.026 0.031 250 304 415
Tamil Nadu 3.21 10.9042 12.6265 16.0684 3.83 4.492 4.505 4.51 1.36 2.558 2.876 3.459 240 293 401
Telangana 10.8 28.7635 33.1928 42.1827 12.9 11.85 11.842 11.839 4.56 6.748 7.561 9.081 166 207 291
Tripura 0.0397 0.1442 0.1667 0.2119 0.047 0.059 0.06 0.06 0.017 0.034 0.038 0.046 263 320 434
Uttar Pradesh 5.46 16.8982 19.479 24.7312 6.51 6.962 6.95 6.941 2.31 3.964 4.437 5.324 209 257 353
Uttarakhand 0.463 1.5072 1.7378 2.2097 0.552 0.621 0.62 0.62 0.196 0.354 0.396 0.476 226 275 377
West Bengal 3.35 10.4851 12.1054 15.3992 4 4.32 4.319 4.322 1.42 2.46 2.757 3.315 213 261 360



46

Table: Results for Scenario Analysis for the Possible 
Growth Scenarios in the Year 2030-31

FOR POSSIBLE GROWTH SCENARIOS FOR THE YEAR 2030-31

State

Value of Digital Transactions 
(Rupees in Lakh Crores)

 Value of Digital Transactions as 
a Share of Total Digital Transac-

tions (In Percent)

 Value of Digital Transactions as a 
Share of Nominal GDP

Change in the Value 
of Digital Transac-
tions (In Percent)

2021-22
6.3 

Percent 
Growth

5 Percent 
Growth 2021-22

6.3 
Percent 
Growth

5 Percent 
Growth 2021-22

6.3 
Percent 
Growth

5 Percent 
Growth

6.3 
Percent 
Growth

5 Percent 
Growth

Andaman 
And Nicobar 
Islands (*)

0.0127 0.058402 0.053387 0.015 0.01 0.01 0.005 0.0083 0.0085 360 320

Andhra P 8.68 59.9194 54.1984 10.4 9.975 9.987 3.67 8.5241 8.6132 590 411

Arunachal P 0.0505 0.346339 0.314699 0.06 0.058 0.058 0.021 0.0493 0.05 586 477

Assam 0.752 4.78007 4.33723 0.897 0.796 0.799 0.318 0.68 0.6893 536 495

Bihar 3.85 26.8956 24.2655 4.59 4.478 4.471 1.63 3.8262 3.8563 599 499

Chandigarh 0.101 1.00298 0.908191 0.12 0.167 0.167 0.043 0.1427 0.1443 893 507

Chattisgarh 0.967 7.12521 6.45269 1.15 1.186 1.189 0.409 1.0136 1.0255 637 509

Delhi 3.43 29.5665 26.7147 4.09 4.922 4.923 1.45 4.2061 4.2455 762 514

Goa 0.115 0.777452 0.706538 0.137 0.129 0.13 0.049 0.1106 0.1123 576 514

Gujarat 2.47 18.664 16.9361 2.95 3.107 3.121 1.04 2.6551 2.6915 656 523

Haryana 2.21 14.8064 13.4075 2.64 2.465 2.471 0.934 2.1064 2.1307 570 524

Himachal 
Pradesh 0.183 1.66153 1.50665 0.218 0.277 0.278 0.077 0.2364 0.2394 808 525

Jharkand 1.19 8.36183 7.56668 1.42 1.392 1.394 0.503 1.1896 1.2025 603 527

Karnataka 9.95 73.9781 66.8109 11.9 12.316 12.311 4.2 10.5241 10.6176 643 530

Kerala 0.89 6.11989 5.56221 1.06 1.019 1.025 0.376 0.8706 0.8839 588 536

Madhya 
Pradesh 4.73 31.8841 28.7861 5.64 5.308 5.304 2 4.5358 4.5747 574 547

Maharashtra 10.6 71.9891 65.0699 12.6 11.985 11.991 4.48 10.2412 10.3409 579 567

Manipur 0.0914 0.51452 0.467182 0.109 0.086 0.086 0.039 0.0732 0.0742 463 571

Meghalaya 0.0273 0.20813 0.189832 0.033 0.035 0.035 0.012 0.0296 0.0302 662 580

Mizoram 0.0128 0.105841 0.096586 0.015 0.018 0.018 0.005 0.0151 0.0153 727 586

Nagaland 0.0357 0.253365 0.230826 0.043 0.042 0.043 0.015 0.036 0.0367 610 587

Odisha 2.81 21.137 19.0968 3.35 3.519 3.519 1.19 3.0069 3.0349 652 595

Puducherry 0.0764 0.527993 0.479402 0.091 0.088 0.088 0.032 0.0751 0.0762 591 597

Punjab 0.779 6.8105 6.18436 0.929 1.134 1.14 0.329 0.9689 0.9828 774 622

Rajasthan 6.48 42.7541 38.5657 7.73 7.118 7.107 2.74 6.0822 6.1289 560 655

Sikkim 0.0283 0.241338 0.219064 0.034 0.04 0.04 0.012 0.0343 0.0348 753 658

Tamil Nadu 3.21 26.8213 24.3467 3.83 4.465 4.486 1.36 3.8156 3.8692 736 674

Telangana 10.8 71.8277 64.6694 12.9 11.958 11.917 4.56 10.2182 10.2773 565 679

Tripura 0.0397 0.349275 0.317883 0.047 0.058 0.059 0.017 0.0497 0.0505 780 694

Uttar Pradesh 5.46 41.6311 37.508 6.51 6.931 6.912 2.31 5.9224 5.9608 662 701

Uttarakhand 0.463 3.68421 3.34312 0.552 0.613 0.616 0.196 0.5241 0.5313 696 723

West Bengal 3.35 25.8636 23.3639 4 4.306 4.305 1.42 3.6794 3.713 672 799
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