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The study aims to identify the determinants of digital financial inclusion (DFI) and its role in
micro enterprises’ ease of doing business. The study is based on the World Bank's Enter-
prises Survey of Micro Firms (ESM) 2022 data of 998 micro-enterprises. The variables that
measure access and use of digital finance are extracted from the data. Two sets of inde-
pendent variables, namely digital resource capability and firms and owners' characteristics,
are taken as explanatory variables of digital financial inclusion. Analysis of variance (ANOVA)
has been applied to analyze the difference in perceived business obstacles across the micro-
enterprises with and without access and use of digital finance. Further, a logistic regression
model is developed to analyze the determinants of DFI. The findings of the study reveal that
digital financial inclusion helps to face obstacles in business regulation and handle market
externalities. Further, estimates of both the logistic regression model and marginal effects
suggest that access to the internet, education, and owner experience are instrumental in
digital financial inclusion among micro-enterprises. This study may be helpful for various
stakeholders, such as the government, promoters of entrepreneurship, banks, and interna-
tional organizations working in digital financial inclusion. The originality of the study lies in
exploring the determinants of DFI among micro-enterprises, which are still unexplored in the
case of India using extensive and specific micro enterprise’s data collected by the World
Bank.
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Introduction

resently, digital financial inclusion (DFI) is recognized as

one of the most important areas of development and has

gained global recognition among policymakers and cor-
porations (Duvendack and Mader, 2020; Lai et al. 2020; Gabor
and Brooks, 2017; Peric, 2015). The concept of digital financial
inclusion refers to the provision of low-cost digital access to
financial services, with a particular emphasis on economically
underserved demographics (Svotwa et al. 2023; Zhang et al. 2020;
Naumenkova et al. 2019). The most important thing about digital
finance that it uses the Internet platform, which has low marginal
costs, to spread inclusive finance efficiently and effectively
(Sharma et al. 2023a; Chen and Zhang, 2021). DFI is a result of
the advancement of inclusive finance facilitated by the utilization
of the internet, big data, and other related technologies (Zhou
et al. 2023; Chen et al. 2022a). The well-known ‘trickle-down
effect’ provides evidence that enhancing financial inclusion can
contribute to the development of a robust financial system with
comprehensive institutions, thereby mitigating regional financial
supply and demand imbalances, alleviating poverty, and reducing
income inequality (Ji et al. 2021). Digital finance has become a
key tool for reducing social inequality and promoting economic
growth (Liu et al. 2022; Ozturk and Ullah, 2022). DFI has
emerged as a significant catalyst for promoting both an inclusive
society as well as inclusive economic system, especially in less
developed countries (Aziz and Naima, 2021; Ozili, 2020; Lenka
and Barik, 2018). The advent of the internet has compelled the
banking sector to reevaluate its information technology strategies,
leading to an increased challenge in leveraging the internet as a
medium for advertising and endorsing its offerings (Nitescu,
2015; Malik, 2014; Ozawa et al. 2001). Digital financial services
improves convenience, affordability, and accessibility to financial
services, particularly for low-income individuals and small and
micro enterprises.

The significant role of small and medium enterprises in facil-
itating job creation and advancing economic growth has been
widely recognized and extensively discussed in the scholarly lit-
erature (Anthanasius Fomum and Opperman, 2023; Shofawati,
2019). According to a report by the International Monetary Fund
(IMF) in 2017, the integration of small and medium-sized
enterprises (SMEs) into financial systems has a beneficial effect
on economic growth, employment generation, the effectiveness of
macroeconomic policy, and macro-financial stability. 21 percent
of MSME:s in developing economies are completely and partially
constrained by access to capital (IFC, 2017). Moreover, micro-
enterprises often struggle to secure credit from traditional
financial institutions. Digital lending platforms, powered by
alternative data sources and algorithms, can assess creditworthi-
ness and provide micro-loans to these businesses, helping them
invest in growth opportunities. Digital financial inclusion is a
powerful tool for supporting the growth and stability of micro-
enterprises. Governments, financial institutions, and technology
providers can help these small businesses thrive in the digital
economy by providing access to a range of financial services and
promoting financial literacy,. Financial inclusion enables invest-
ment opportunities regardless of an individual’s parental wealth
(Abor et al. 2018; Patwardhan, 2018). The main factor that
contribute to failure of small and medium-sized enterprises
globally is inadequate financial resources throughout the opera-
tion of the business (Hall, 1992). The primary barriers to the
growth of SMEs include inadequate access to credit, limited
market connections, inadequate training, deficient human
resources development programs, reliance on government sup-
port and a passive mind set, fluctuations in government policies,
price fluctuations, weak connections, and inadequate market and
product development strategies (Sharma et al. 2023b; Singh et al.

2

2023a; Faal, 2020; Irjayanti and Azis, 2012; Tahi Hamonangan
Tambunan, 2011; and Olawale and Garwe, 2010). Digital finan-
cial inclusion plays a crucial role in empowering micro-enter-
prises, which are small businesses with limited resources and
often operate in underserved or remote areas. By providing these
businesses with access to digital financial services and tools, they
can overcome various barriers and improve their financial sta-
bility and growth prospects. Digital platforms can provide micro-
enterprises with access to insurance products that protect against
unexpected events such as natural disasters, theft, or illness. This
helps safeguard their livelihoods. As microenterprises adopt
digital financial services, it’s important to ensure the security and
privacy of their financial data. Implementing robust cybersecurity
measures and data protection regulations is essential.

Researchers and policymakers continue to stress the necessity of
guaranteeing financial inclusion for small and medium-sized firms
(SMEs). Technological restrictions, inadequate infrastructure, and
corruption are only a few of the external and internal factors that
slow down the progress of inclusion in developing countries. Many
micro-enterprises lack access to traditional banking services due to
their small-scale and remote locations. Digital financial inclusion
ensures that they can open bank accounts, receive payments, and
access basic financial services through mobile banking apps or
agents. The impact of digital financial inclusion on economic
growth can be observed through two significant pathways, namely,
the facilitation of small and medium-sized enterprise entrepre-
neurship and the stimulation of household consumption (Liu et al.
2021). This suggests that the primary beneficiaries of digital
financial inclusion are individuals and micro-enterprises. The 2030
Agenda for Sustainable Development, as proposed by the United
Nations, endeavors to foster economic growth that is both inclu-
sive and sustainable. This is to be achieved by facilitating the
formalization and expansion of micro, small, and medium enter-
prises through the provision of financial services.

The financial services sector in India has undergone significant
changes throughout its history. The Government of India (Gol)
has undertaken various technology-driven initiatives with the
objective of transforming India into a digitally empowered nation.
The Unified Payments Interface (UPI), launched by the National
Payments Council of India (NPCI) in April 2016, has been a
major factor in the rapid growth of digital payments in India
since 2014. The ramifications of demonetization have led to the
rapid adoption of digital payment methods, including banking
cards, mobile wallets, mobile banking, internet banking, and
other forms of digital payment. Financial institutions have
implemented a range of novel products and services that can be
accessed by customers through advanced technological channels
(Zhou et al. 2023; Erumban and Das, 2016). A noteworthy
advancement that has taken place in the financial services sector
of India pertains to the provision of adaptable payment methods
and convenient accessibility to digital platforms’ services,
including mobile banking, mobile wallets, internet banking, and
bank cards, among others (Singh et al. 2023a; Shankar and Rishi,
2020; Priya et al. 2018). Public and private sector innovation has
boosted digital financial inclusion in India. The Indian govern-
ment now provides social welfare scheme benefits digitally via
direct benefit transfer into the beneficiary’s bank account. The
Indian government has taken various initiatives for digital
financial inclusion to leapfrog traditional financial access para-
digms. Bank accounts are linked to biometric identification
(Aadhaar) and cellphone numbers. The government has licensed
new tiers of financial institutions to create a differentiated
banking model in which Mobile Network Operators (MNOs) and
fintech can provide banking services under a Payment Bank
license, and microfinance institutions (MFIs) are encouraged to
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use technology to align with the market and grow into Small
Finance Banks. State-owned enterprises like the State Bank of
India, which opened a third of PMJDY accounts, continue to
provide direct banking services across India, but the past four
years have seen a shift in the government’s role in financial
inclusion. In a technology-led model, the government has
prioritized the creation of enabling infrastructure, such as digital
identification and payment technology.

Mobile money services and digital wallets enable micro-
enterprises to send and receive payments, pay bills, and conduct
transactions without the need for physical cash. This reduces the
risks associated with cash handling and offers convenience. The
utilization of mobile payment applications that are supported by
smartphones has facilitated the emergence of mobile financial
services (Laukkanen, 2016). The provision of mobile-based
financial services has enabled customers to engage in con-
venient financial transactions, such as money transfers between
two parties, bill payments for online shopping, and other related
services, at any time (Shaikh et al. 2023; Chawla and Joshi, 2019).
Digital financial tools also enable micro-enterprises to maintain
better records of their financial transactions. This can help them
track expenses, revenues, and profits more accurately, making it
easier to make informed decisions. As a component of the digital
India campaign, the Indian government has instituted a digital
payment infrastructure to facilitate the shift from a conventional
cash-driven economy to a cashless one. The aforementioned
action is aimed at fostering the use of digital payment methods
(Sobti, 2019). Various stakeholders, such as organizations work-
ing for human development, the banking industry, and devel-
oping countries, need to find ways to get more people to use
digital financial services (Ozturk and Ullah, 2022). Hence, the
expansion of electronic payment modalities can be expedited
through efficacious initiatives aimed at advancing digital financial
inclusivity. The employment of digital technology in the pursuit
of financial inclusion has the potential to yield valuable insights
into the operations of small and medium-sized enterprises
(SMEs). This, in turn, can incentivize financial institutions to
design financial products and services that cater to the specific
requirements of SMEs, thereby mitigating their financing impe-
diments and fostering their innovative capabilities (Buchak et al.
2018). MSMEs are the driving force behind the creation of jobs
and family wealth in the economy. Despite the fact that ICT,
financial inclusion, the informal sector, and poverty reduction
have gained prominence on the global policy agenda for devel-
opment, the academic discourse on digital financial inclusion is
still in its nascent stage. A number of studies have explored the
determinants of financial inclusion, while very few studies are
concerned with the determinants of digital financial inclusion
among micro-enterprises. From a policy point of view, it is
important to understand the determinants of digital financial
inclusion among MSMEs, especially in developing economies
where MSMEs make up a large portion of the businesses.
Regardless of massive growth in account opening, there is evi-
dence that India’s digital finance push is having a limited impact
due to account dormancy and low levels of usage. 48 percent of
people with an account at a financial institution made no deposits
or withdrawals from that account over the past year. The study
aims to analyze the determinants of digital financial inclusion
among micro-enterprises and its impact on the ease of doing
business using a comprehensive World Bank’s Enterprises Survey
of Micro Firms. The specific objective of this paper is to analyze
the relationship between firms with access to digital finance and
perceived business obstacles to understand the ease of doing
business. Furthermore, the study has identified a set of resource
capability, firm, and owner characteristics affecting digital
financial inclusion among micro-enterprises in India.

This study offers several contributions to the literature on
digital financial inclusion among micro-enterprises. Firstly, the
present study examines the perceived business obstacles across
micro-enterprises with and without access to and use of the
digital financial system, which provides an in-depth under-
standing of the association between digital financial inclusion and
ease of doing business. This study complements and supplements
the existing studies of determinants of digital financial inclusion
among micro firms, which is crucial for an emerging economy
like India to penetrate the digital finance among these enterprises
because India has 633.9 lakh MSMEs and among them, 630.5 lakh
enterprises are micro in nature.

There are five sections in this paper. Section 1 presented the
introduction to the study, followed by a review of the literature
and research hypotheses in Section 2. The research methodology,
which includes the data source and survey instrument, descrip-
tion of variables, and analytical approach applied in this paper, is
depicted in Section 3. Section 4 deals with the results and dis-
cussion on the determinants of digital financial inclusion in
micro-enterprises. The last section highlights the conclusion and
implications of the study. At the end of this section, the limita-
tions of the study are presented.

Review of literature and research hypothesis

Digital financial inclusion and perceived business obstacles.
Various previous studies found that business performance
depends on access to finance (Rokhim et al. 2021; Osano and
Languitone, 2016). According to Anthanasius Fomum and
Opperman (2023), financial inclusion increases the possibility of
microenterprises being classified as emerging and developed
enterprises. Yang and Zhang (2020) point out that promoting
digital financial inclusion and restructuring the financial industry
can boost small and micro companies and the macro economy.
Yang and Zhang (2020) demonstrate that promoting digital
financial inclusion and restructuring the financial industry can
boost small and micro companies and the macro economy.
Digital financial inclusion is seen as a feasible solution for
addressing the constraints faced by the poor in accessing financial
services (Singh et al. 2014). They express that digital financial
inclusion increased the flow of money, promoted entrepreneur-
ship, and addressed obstacles faced in businesses. The primary
factor contributing to the dearth of productive opportunities is
insufficient financial accessibility, which refers to the limited
ability to promptly secure funds. The majority of prior research
has focused on examining the influence of DFI on the level of
income inequality (Neaime and Gaysset, 2018; Zhang et al. 2020).
Yang et al. (2022) point out that digital financial inclusion
empowers women through increasing entrepreneurship among
disadvantaged women, particularly among who are less education
or financial autonomy. Chen et al. (2022b) found that digital
financial inclusion does not improve the total factor productivity
(TFP) of listed companies. However, in large cities with con-
centrated financial resources, digital financial inclusion can con-
siderably boost listed company productivity. SMEs perceive
access to finance as the most significant obstacle that hinders their
growth (Wang, 2016). Digital finance has grown swiftly in China,
encouraging inclusive finance but also presenting default, fraud,
policy, and operational problems (Song and Dong, 2020). Digital
finance reduces financing limitations and increases SME inno-
vation, with varying incentives for firms with different property
rights and geographies (Yao and Yang, 2022). Financial deepen-
ing reduces SMEs’ funding obstacles, promotes company entry
into the market and entrepreneurship, and improves resource
allocation (Beck, 2013). DFI has increased financial inclusion,
enhancing equity and efficiency, which benefits society as well as
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economy and brings positive externalities. It makes financial
services more accessible and efficient. Digital finance institutions
can use huge amounts of e-commerce data to reduce financial
transaction costs and improve financial inclusion (Frost et al.
2019), and boosts entrepreneurship and economic growth (Xie
et al. 2018). Oz-Yalaman (2019) concluded that financial inclu-
sion and business regulation increase tax collections. Bai et al.
(2021) express that MSEs now use digital finance in their business
dealings, such as bill and tax payments and purchasing. However,
the impact of digital financial inclusion on the ease of doing
business is not explored exclusively. Based on the above literature,
the following research hypotheses have been formulated:

HI: There is no difference in perceived business obstacles by the
micro firms with and without access to digital finance.

H2: There is no difference in perceived business obstacles by the
micro firms with and without uses of digital finance.

Digital resource capability and digital financial inclusion. The
impact of ICT has been a subject of scholarly discourse (Aziz and
Naima, 2021; Karakara and Osabuohien, 2020; Niebel, 2018;
Hong, 2017), and the literature suggests that information and
communication technologies (ICT), specifically mobile phones
and the internet, have emerged as significant innovations in the
financial sector (Suryono et al. 2020; Pradhan et al. 2017).
According to Diniz et al. (2012), the utilization of ICT has
facilitated the widespread dissemination of banking services and
the operational proximity of banks. The advent of information
technology in the banking industry has brought about a sig-
nificant transformation in the way financial services are delivered
to customers worldwide (Chavan, 2013). Gupta and Arya (2019)
and Sarkar (2016) expressed that the banking sector has been
revolutionized by technological advancements such as automated
teller machines (ATMs), internet banking, mobile banking, digital
banking kiosks, and the Unified Payments Interface (UPI). These
innovations have introduced novel mechanisms that can sig-
nificantly enhance the capabilities of banks to serve their custo-
mers in a more effective and efficient manner. According to Liu
et al. (2020), the ongoing third technological revolution based on
the internet is significantly affecting efficiency and fairness in
banking. The internet revolution has notably provided China with
benefits, as it has facilitated the development of the digital
economy and digital finance in the country. Due to the adoption
of cutting-edge technologies like big data and cloud computing
over the past ten years, China’s digital economy, particularly in
the area of digital finance, has experienced significant growth (Yin
et al. 2019; Gabor and Brooks, 2017). The World Bank says that
mobile phones can be used to access digital banking services in
more than 80 countries (The World Bank, 2020; Chu, 2018).
Mobile phones and other digital tools, like Al are used by a lot of
people, which leads to more people getting access to banking
services (Salampasis and Mention, 2018). With digital financial
inclusion, people can get financial services at a price they can
afford and in a way that is good for them (Gomber et al. 2017).
The adoption of digital technologies in financial transactions has
had a positive effect on the standard of living of Indian citizens
(Malladi et al. 2021). Based on the above literature on digital
resources and financial inclusion, the research hypothesis is as
follows:

H3: Digital resource capability does not significantly affect the
digital financial inclusion among micro firms.

Firms’ and owner’s characteristics and digital financial inclusion.
Firm characteristics are likely to influence the firm’s response to
financial challenges (Tuffour et al. 2022; Wakaisuka-Isingoma
et al. 2016; and Yildirim et al. 2013). Nguli and Odunga (2019)
empirically found that financial inclusion is positively and

4

negatively affected by firm size and firm age, respectively.
Numerous studies have concluded that an individual’s socio-
economic status is one of the most important factors in deter-
mining their access to financial services (Barcellos and Zamarro,
2021; Kulkarni and Ghosh, 2021; Nandru et al. 2015; Izquierdo
and Tuesta, 2015). In the studies conducted by Izquierdo and
Tuesta (2015) and Frempong (2009), education stands out as an
important driver for financial inclusion in enterprises. Education
motivates entrepreneurs and improves exploration, communica-
tion, and foresight (Smallbone and Wyer, 2000). Miao et al.
(2017) contend that experienced entrepreneurs use their expertise
and abilities to assist in achieving difficult tasks. Dittmar and
Duchin (2016) noted that experienced managers effectively utilize
resources such as finances. The CEO’s experience has a sub-
stantial impact on the firm’s financial matters (Matemilola et al.
2018). Business experience improves resource acquisition and
increases intellectual capital-resource acquisition links. Individual
characteristics (manager age, education, and experience) can also
impact the effectiveness of financial literacy (Barcellos and
Zamarro, 2021; Garg and Singh, 2018), which has significant
implications for financial inclusion (Goyal and Kumar, 2021;
Schuetz and Venkatesh, 2020). Lack of access to money and
information networks is a big reason why women don’t start
businesses or make them official (Xheneti et al. 2019). Some
studies found that women face trouble getting loans from outside
sources (Brixiova and Kangoye, 2016; Demirgiic-Kunt et al. 2013;
and Brush and Cooper, 2012). Based on the above literature, the
following research hypothesis has been formulated:

H4: Firms’ and owner’s characteristics does not significantly
affect the digital financial inclusion among micro firms.

To analyse the determinants of digital financial inclusion and
ease of doing business across the micro firm with and without
access to and use of digital finance, a conceptual research
framework has been developed (Fig. 1). Literature advocates that
digital financial inclusion is determined by digital resource
capability, firms, and owner characteristics. Therefore, these
factors have been considered in the conceptual research frame-
work and identified from the data of the World Bank’s
Enterprises Survey of Micro Firms (ESM).

Research methodology

Data source and survey Instrument. The study is based on the
Enterprises Survey of Micro Firms (ESM) 2022 from the World
Bank. Data collection took place between December 2021 and
March 2022. Nielsen (India) Pvt. Ltd. surveyed on behalf of the
World Bank to analyze the business environment and

Easeof Doing Business
by Micro Enterprises

Digital Resource
Capabilities

Digital Financial
Inclusion
* Access
* Usage

Firm's andOwner’s
Characteristics

Fig. 1 Conceptual research framework of determinants of digital financial
inclusion.
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Table 1 Descriptive Statistics.

Variables Definition Measurement scale N Min Max Mean S.D

Access to digital financial Uses Digital Payments Yes=1, No=0 934 0 1 0.66 0.48

system

Usage of digital financial Uses Digital Payments To Pay Utiility Bills Yes=1, No=0 614 0 1 085 0.36

system

Explanatory Variables

Computers or Tablet Establishment Presently Uses: Computers or Tablet Yes=1, No=0 935 0 1 043 0.50

Internet Establishment Presently Uses: Internet Yes=1 No=0 936 O 1 0.75 043

Firms Age Age of the firms Years in numbers 898 2 68 141 9.66

Gender of the owner Amongst The Owners of The Firm, Are There Any Females? Yes=1, No=0 934 0 1 0.09 0.28

Education level of Owner Owner Highest Level of Completed Education

Primary school or less Primary school or less 922 0 1 018 0.38

Secondary Secondary Yes =1, otherwise=0 922 0 1 033 047

Diploma Diploma Yes =1, otherwise=0 922 0 1 034 048

Bachelors or above Bachelors or above Yes =1, otherwise=0 922 0 1 0.14 0.35

Households Size Num. of Household Members of The Owner Number 864 0O 32 491 1.92

Managers Experience How Many Years of Experience Working In This Sector Years in numbers 896 1 50 1234 9.23
Does The Top Manager Have?

demographics of micro-enterprises. Data was collected from the
enterprises, who have less than five employees registered with a
government agency as per the Factory Act and the Shop and
Establishment Act. The sixth economic census of India served as
the source for the universe table of micro-enterprises. Manu-
facturing, construction, retail and wholesale trade, transportation
and storage, accommodation, and food services are the major
sectors covered in the Enterprises Survey of Micro Firms (ESM)
2022. Stratified random sampling was used to collect the survey
data, and 998 micro-enterprises were surveyed. Data collection
involved a two-stage approach. First, phone calls were made to
the micro-enterprises to confirm eligibility and schedule inter-
views. After that, a face-to-face interview was conducted with the
businesses’ owners, managers, and directors. For further infor-
mation, refer to the Enterprise Survey, Micro, India 2022
implementation report (ESM, 2022). Data collection has been
done using a structured questionnaire. A wide range of variables
relevant to the firm’s demographic profile, business activities, and
perceived business obstacles are included in the questionnaire.

Description of variables. The main objective of the study is to
identify the determinants of digital financial inclusion among
micro-enterprises. Two dimensions have been taken to measure
digital financial inclusion: access and usage. The data on related
variables is extracted from the surveyed data of micro-enterprises.
Digital financial inclusion is measured through two variables: (1)
It uses digital payments, and (2) It uses digital payments to pay
utility bills. They are taken as dependent variables. These vari-
ables are measured on a binary scale, where if firms use digital
payments or use digital payments to pay utility bills, it is labeled
as 1, and if not, 0 is entered in the data. There are two sets of
explanatory variables in the regression model, namely digital
resource capability and firms and owners’ characteristics. Firms
and owners’ characteristics have been taken in terms of firm age,
education level, household size, gender of owner, and manager
experience. The availability of the internet and computers or
tablets is taken as a digital resource capability. A detailed
description of variables, measurement scales, and descriptive
statistics is given in Table 1.

Analytical approach. The ESM 2022 data has been digitized with
the help of SPSS 22. Simple statistical tools such as descriptive
statistics, the chi-square test, and logistic regression have been
used to analyze the data. Descriptive statistics are used to

understand the nature of the variables extracted for the study.
Analysis of Variance (ANOVA) has been used to measure the
difference between perceived business obstacles by micro-
enterprises with and without access to digital finance and users
and non-users of digital finance. Further, a binary logistic
regression model has been used to explore the determinants of
digital financial inclusion among micro-enterprises. A binary
logistic regression model has been used because the dependent
variables are measured on a binary scale. This study used two
dependent variables: (1) use of digital payment to measure the
accessibility of digital finance. (2) uses digital payments to pay
utility bills because of the perceived usefulness of digital finance.
Where 1 represents digital financial inclusion, and 0 depicts the
absence of digital financial inclusion. The regression model is as
follows;

P, n
L =n( 2 ) et SAx 1)
1-P i=1

The logit model is based on the cumulative logistics probability
function and is specified as follows:

1

Pi= 1+ e*(“*‘zyzlﬁixf)
P — 1
T4t

Where Z determines a set of explanatory variables X; F(Z) is the
cumulative logistic function; P, =1 if micro enterprises access
and uses digital financial services P; = 0 if micro enterprises do
not uses the digital financial services. « is the intercept, and f; is
the vector of regression coefficients. X; is the vector of
independent variables in terms of digital resources capabilities,
age of the firms, gender of owner, education level of owner,
household size of owners, and managers experience.

Results and discussion

Profile of sample micro enterprises. Out of the total micro-
enterprises, 66 percent have reported access to digital financial
systems; among 998 enterprises, only 614 have reported on the
usage of digital financial systems, and 85 percent of micro-
enterprises use the digital platform for payments. 43 percent of
micro firms have computers or tablet and 75 percent micro
enterprises have access to internet. The average age of firms are
14.11 years. The majority of the firms are headed by males. 14
percent and 34 percent of the owners have an education level of
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Table 2 Digital financial inclusion and perceived business obstacles.

Access to digital finance Usage of digital finance

Yes No F Sig. Yes No F Sig.
Access to Resources
Access to land 2.04 1.91 3.056*** 0.081 2.07 1.85 3.023*** 0.083
Access to electricity 2.05 2.06 0.025 0.876 2.02 2.2 2.661 0.103
Business regulation
Tax rates 23 2.24 0.451 0.502 2.26 2.51 3.091** 0.079
Tax administrations 1.99 216 4.349** 0.037 1.95 2.24 4.902** 0.027
Business licensing and permits 1.92 2.19 13.153* 0.000 1.86 2.27 1n.573* 0.001
Labor regulations 1.8 2.02 10.303* 0.001 1.79 1.84 0.231 0.631
Market externalities
Practices of Competitors 2.21 2.06 4.393** 0.036 2.21 2.21 0.001 0.979
Corruption 2.09 217 0.952 0.329 2.09 2.09 0.003 0.957
Crime, theft and disorder 1.75 2.03 16.368* 0.000 1.73 1.87 1.696 0.193
Source: Author's calculation based on WBES (2022).
*Significant 1 percent, **Significant 5 percent, ***Significant 10 percent.

Bachelor or above and a Diploma, respectively. In micro-enter-
prises, the average experience of managers is 12.34 percent.

Digital financial inclusion and perceived business obstacles.
Various factors such as access to resources, market externalities,
and business regulation collectively reflect the business environ-
ment in any economy (Singh et al. 2023b; Khan et al. 2023;
Boateng and Poku, 2019; Njiraini et al. 2018; and Ali, 2016). In
the present study, perceived business obstacles in terms of access
to resources (access to land, access to electricity to operations of
this establishment), market externalities (practices of competitors
in the informal sector, corruption, crime, theft, and disorder), and
business regulation (tax rates, tax administrations, business
licensing and permits, and labor regulations) have been taken to
measure the ease of doing business by micro-enterprises. Per-
ceived business obstacles have been analyzed for micro-
enterprises with and without access to and usage of digital
finance. Analysis of variance has been used to measure the dif-
ference in perceived business obstacles with and without access to
and usage of digital finance. The results are presented in Table 2.
Analysis of variance reflects a significant difference in tax
administration as an obstacle across micro-enterprises with and
without access to digital finance (F=4.349, P=0.037). Means
values show that tax administration is a relatively more significant
obstacle for firms that do not have access to digital finance.
Similarly, F-statistics reveals a difference for micro-enterprises
with and without access to digital finance in the case of business
licensing and permits as an obstacle (F=13.153, P =0.000).
Micro enterprises accessing digital finance perceived fewer
obstacle in getting business licensing and permits. It implies that
digital financial inclusion assists in getting business licensing and
permits. It may be due to the fact that it is now easier to pay fess
online compared to other methods. ANOVA shows that enter-
prises with access to digital finance perceive significantly fewer
obstacle in labor regulation (F=10.303, P=0.001). For the
practice of competitors as an obstacle, the analysis of variance
shows a very interesting outcome: micro-enterprises with access
to digital finance perceived it as a significantly greater obstacle
(F=4.393, P=0.036) as compared to firms with no access to
digital finance. As far as crime, theft, and disorder are concerned,
the F-test shows the significant difference between firms with and
without access to digital finance (F=16.368, P = 0.000), which
implies that micro-enterprises having access to digital finance
perceive crime, theft, and disorder significantly fewer obstacle
compared to firms with no access to digital finance. Digital
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finance minimizes the risk of carrying cash, reducing the chance
of crime for money. A noticeable finding has been recorded for
access to land as an obstacle across the accessibility status of
digital finance. Micro enterprises have access to digital finance
perceive significantly more obstacles in accessing the land
(F=3.056, P =0.081). Hence, hypothesis H1 is partially rejected.
Micro enterprises having access to digital finance perceived less
business obstacles as compared to the micro enterprises which do
not have access to digital finance. Similarly, ease of doing business
has been explored across the users or non-users of digital finance.
Under the business regulations, analysis of variance shows that
tax rate (F=3.091, P=0.079), tax administration (F=4.902,
P=0.027), business licensing and permits (F=11.573,
P =10.001) are significantly less obstacles for the micro use digital
finance and do not face any issues in tax administration. The
whole tax administration has become online, so the micro-
enterprises using digital finance Under the market externalities
category, ANOVA does not reflect statistically significant differ-
ences across users and non-users of digital finance. For access to
resource groups, digital finance users significantly perceived more
obstacles to accessing the land for business purposes. The above
finding shows that hypothesis H2 is partially rejected.

Determinants of digital financial inclusion among micro
enterprises in India. Determinants of digital financial inclusion in
terms of access and usage have been calculated using a logistic
regression model and the marginal effect which was calculated
using Stata software. Estimates in terms of the regression coeffi-
cient, significant level, marginal effect, pseudo-R square, and level
of log-likelihood are given in Table 3. Two dimensions of digital
financial inclusion, namely access to digital finance and usage of
digital finance, have been taken as dependent variables. Therefore,
two regression models have been developed to identify the deter-
minants of digital financial inclusion among micro-enterprises.
Various studies have explored digital financial inclusion under
different scenarios (Lu et al. 2022; Tay et al. 2022, and Yang and
Zhang, 2020). Estimates of logistic regression show that out of a
total of seven explanatory variables, six variables, namely com-
puters or tablets, the internet, firm’s age, gender of owner, edu-
cation level of owner, and household size, significantly affect the
access to digital finance. The regression coefficient of computers or
tablets is negative and significant (B = —0.404, P =0.029), indi-
cating an unexpected finding that access to computers is less likely
to affect access to digital finance. This may be due to the fact that
digital banking is generally accessed through smartphones. The
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Table 3 Determinants of digital financial inclusion.
Access to digital finance (Yes =1, No=0) Usage of digital finance (Yes =1, No =0)
B P value dy/dx P value 1] P value dy/dx P value

Digital Resources Capabilities
Computers or Tablet —0.404** 0.029 —0.079** 0.028 0.431 0.130 0.048 0.128
Internet 1.539* 0.000 0.300* 0.000 0.904* 0.003 0.101* 0.003
Firms and Owners Profile
Firm's Age 0.032* 0.004 0.006* 0.003 0.010 0.557 0.001 0.557
Gender of Owner 0.756*** 0.066 0.148*** 0.065 —0.206 0.647 —0.023 0.647
Education level of Owner

Secondary 0.551** 0.026 0.13** 0.029 —0.305 0.41 —0.045 0.391

Diploma 0.335 0.179 0.070 0.184 0.978** 0.022 0.099** 0.041

Bachelors or above 0.916* 0.005 0.178* 0.004 0.606 0.224 0.069 0.223
Household Size —0.129* 0.008 —0.025* 0.007 —0.055 0.560 —0.006 0.560
Managers Experience —0.009 0.427 —0.002 0.426 0.064* 0.003 0.007* 0.002
Constant —0.352 0.275 0.417 0.438
Pseudo R2 0.090 0.122
Log likelihood —473.306 —204.032
LR chi2(9) 93.540* 56.460
Prob chi2 0.000 0.000
Source: Author's calculation based on WBES (2022).
*Significant 1 percent, **Significant 5 percent, ***Significant 10 percent.

estimated regression coefficient of accessibility of the internet has a
positive and significant effect on access to digital finance
(B=—1.539, P=0.000); it may be due to the fact that digital
resource capability is needed to reach the interface of digital
finance. Without the internet it is not possible to use and perform
the digital payment. Hence the hypothesis H3 is partially rejected.
The results show a positive regression coefficient and marginal
effects of a firm’s age on access to digital finance (p=0.032,
P =0.004), which exhibits that older firms are more likely to adopt
digital financial inclusion. It may be due to the fact that older firms
have better resource capabilities and infrastructure to handle the
digital platform. The estimated regression coefficient for gender
reveals that it has significant implications for access to digital
finance (= —0.756, P=0.066); the value of marginal effects
suggests that females are 14.8 percent more likely to access digital
finance as compared to male-headed micro-enterprises. About the
education categories, logistic regression analysis for secondary
education (p= —0.551, P=0.026) level and bachelor or above
(p=—0.916, P=0.005) depicted a positive and significant impli-
cation on digital financial inclusion; it clearly reflects that educa-
tion is a significant driver of digital financial inclusion among
micro-entrepreneur. It may be because education empowers and
makes the individual aware of the latest advancements. Therefore,
educated micro-entrepreneurs reveal more access to digital
finance. Though the process of digital payment or usage has
become too simple but still less educated people do not have trust
on digital transection. The household size of the micro-
entrepreneur significantly and inversely affected the access to
digital finance by micro-entrepreneurs (p=—0.129, P =0.008).
The model summary suggests that the regression model reasonably
fits the data. The value of chi-square (93.540) reveals that all the
explanatory variables in the regression model significantly explain
the determinants of digital financial inclusion jointly. The log-
likelihood value is high (—473.306), and the negative value indi-
cates a good fit for a regression model.

The determinants of the usage of digital finance have been
further explored. Logistics regression analysis reveals that usage
of the internet, one category of education, and manager
experience significantly affect the usage of digital finance among
micro-enterprises. The estimated coefficient of regression for the
internet is positive and significant (f=0.904, P =0.003),

implying that micro-enterprises with internet facilities signifi-
cantly use digital finance as compared to enterprises that do not
have internet facilities. The marginal effect shows that micro-
enterprises with the internet are 10.1 percent more likely to use
digital financial inclusion. Regarding education, the logistic
regression result reflects that the owner of micro-enterprises
who has completed the diploma are significantly more likely to
use digital finance (B=0.978, P=0.022). The parameter
estimates for manager experience exhibit that experienced
managers are more likely to use digital finance (f=0.064,
P=10.003). It implies that the usage of digital finance increases
with the experience of managers. The model summary suggests
that the developed logistic regression model is significant, which
implies that all the explanatory variables jointly explain the
variation in dependent variable usage of digital finance. Further,
the Log-likelihood value is high (—204.032), and the negative sign
indicates that the regression model is robust and adequate.

Conclusion, implications and limitations

The financial services sector in India has undergone significant
changes. The Government of India (Gol) has undertaken various
technology-driven initiatives to transform India into a digitally
empowered economy. The Unified Payments Interface (UPI),
launched by the National Payments Council of India (NPCI), has
been a major factor in the rapid growth of digital payments in
India. The study analyzes the determinants of digital financial
inclusion among micro-enterprises and its impact on ease of doing
business using the comprehensive World Bank’s Enterprises Sur-
vey of Micro-Firms. Analysis of variance reveals that micro-
enterprises with access to digital finance perceived fewer business
obstacles than micro-enterprises without access to digital finance.
The findings of the logistic regression analysis revealed that the
internet, firm’s age, gender and education level of owner, and
household size have positive and significant effects on digital
financial inclusion, implying that older firms with access to the
internet, owned by educated females from small household are
more likely to access digital financial inclusion. The findings of
business obstacles across the usage of digital finance reveal that
firms that use digital finance perceive fewer business obstacles in
terms of tax rates, tax administrations, and business licensing and
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permits. The regression analysis estimates indicate that usage of
digital finance is determined by access to the internet, education,
and the manager’s experience. This indicated that micro-
enterprises with access to the internet, educated owners, and
experienced managers use the digital financial channel in the firm’s
business operations. From both models, it is evident that access to
the internet, education, and owner experience are instrumental in
digital financial inclusion among micro enterprises.

The study has several theoretical and managerial implications for
various stakeholders, such as promoters of micro-entrepreneurship,
the banking industry, industrial economists, and the government,
for promoting the agenda of digitalization at the grass-roots level.
Firstly, the current study indicates that businesses implementing
digital financial inclusion perceive fewer barriers to conducting
business. It is very clear that microenterprises must be encouraged
to adopt digital financial inclusion. Distract industrial centers
should promote the benefits of digital finance in terms of ease of
doing business among micro-enterprises. A live demonstration to
micro-entrepreneurs should be given on how to use the digital
platform to apply for various licenses and permits, administer taxes,
and get information on other business regulations and schemes.
The difference in perceived business obstacles between micro-
enterprises with and without access to digital finance suggests that
micro-enterprises require access to digital finance for better hand-
ling of their businesses. Policymakers should adopt a comprehen-
sive policy for digital financial inclusion in order to help micro-
enterprises develop. The regression analysis shows that digital
resource capability determines digital financial inclusion. Micro
enterprises should provide digital resources at a subsidized rate so
that they can avail it. Further, older firms owned by educated
owners and experienced managers are adopting digital financial
inclusion. To fully benefit from digital financial services, micro-
enterprises need education and training on how to use these tools
effectively. Financial literacy programmes can teach them about
budgeting, savings, and responsible borrowing. Digital financial
services should be designed to be affordable and accessible to micro-
enterprises. Regulatory measures can help prevent predatory prac-
tices and ensure that fees and charges are transparent. Integrating
digital financial services with supply chains can improve efficiency
and transparency for micro-enterprises. Governments can play a
crucial role in promoting digital financial inclusion by imple-
menting policies and infrastructure that support these efforts. This
might include building a robust digital payments ecosystem or
incentivizing financial institutions to serve micro-enterprises. The
study gives valuable information for creating a conducive financial
services system and gives directions in achieving the goal of digital
financial inclusion among micro-enterprises in the country.

This study utilizes a comprehensive survey dataset from the
World Bank; however, due to its secondary nature, it imposes
certain limitations on selecting factors pertaining to the business
obstacles faced by micro-enterprises. A future study might be
framed within the context of theoretical models, utilizing appro-
priate indicators and incorporating in-depth interviews to explore
the characteristic variables of respondents. In addition, the Enter-
prises Survey of Micro Firms (ESM) 2022 of the World Bank
contains most of the questions on firms and owners’ characteristics.
However, behavioral aspects of the owner of micro-enterprises
should also be studied as determinant of digital financial inclusion.
Future researchers may include the behavioral aspect in their
research model in addition to firm and owner profiles in their study.

Data availability
Data has been shared. Data is also available at website of World
Bank enterprises Survey, it can be access on https://www.
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enterprisesurveys.org/en/enterprisesurveys or  corresponding
author can provide the data on request. Data is available in public
domain, it can be access at https://login.enterprisesurveys.org/
content/sites/financeandprivatesector/en/library/library-detail.
html/content/dam/wbgassetshare/enterprisesurveys/economy/
india/IndiaMicro-2022-full-data.dta.
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