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Abstract: Many of the 2030 sustainable development goals have targeted the strengthening of
financial inclusion, which is currently a key policy priority on the agendas of most governments
in developing nations. The process of facilitating banking and financial services for individuals is
called financial inclusion, which supports growth and the broader development goals of an economy.
Although economic growth and human capital development indices have been analyzed using
different proxy variables, insufficient attention has been paid to constructing a composite index
for measuring this to achieve greater sustainability in terms of the economy, communities, and the
environment. This study sought to address this gap using secondary data from eight countries
in South Asia from 2004 to 2018. A financial inclusion index was developed through principal
component analysis using an econometric approach of panel data with vector error correction models
and a Granger causality test. As per the results of the study, financial inclusion has a long-run impact
on human capital development in South Asian countries, whereas it has a short-run positive impact
on economic growth. Domestic credits to the private sector also impact the short-run growth and
human capital development in the economy. This ensures the confidence of vulnerable communities
in their economy, as well as information management, and allows for quality enhancements of
transactions with fewer environmental impacts. Government intervention to improve access to
financial services, including ATMs and commercial banking, is one policy allowing digital finance to
accelerate the achievement of sustainable development goals in South Asian countries.

Keywords: financial inclusion; economic growth; HDI; panel VECM; South Asia

1. Introduction

The historical roots of financial inclusion (FI) go back to the early 2000s [1], and
currently, it is popular in all countries regardless of their achievements in terms of the
development of the economy. Affordability and accountability are provided by financial
inclusion for accessing both goods and services in nonfinancial sectors to fulfill the financial
requirements of individuals through sustainable practices. Especially vulnerable people,
like those who are usually locked out of the conventional banking system due to their low
income, are also eligible for basic services in the formalized financial structure [2]. Loans,
insurance, money transfers, pensions, and savings are the finance products and services that
are marked by different financial institutions, including finance institutions, cooperatives,
insurance brokers, and commercial banks, with the aim of fighting poverty. FI is a major
requirement for economies and is popular among scholars, politicians, policymakers,
and financial stakeholders, either formal or informal, as well as with the general public.
However, the G20 and World Bank have taken steps toward increasing FI in developing
countries with the aim of poverty alleviation and greater economic inclusion [3].

Today, every economy expects to reach sustainable development through competition
within the global economy. The United Nations have set 17 sustainable development
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goals (SDGs) for 2030 under the five broad aspects of people, planet, prosperity, peace,
and partnership. The main focus of prosperity is to assure a prosperous living status
for all human beings with economic, social, and technological advancements that are
favorable to the environment. This can improve access to enhanced finance strategies that
are environmentally sustainable [4]. Investments at regional and country levels are mainly
considered under the SDGs regarding FI [5,6]. This is linked, either directly or indirectly,
with several other SDGs, including eradicating poverty, ending hunger, achieving food
security, promoting sustainable agriculture, profiting health and well-being, achieving
gender equality and economic empowerment of women, etc. Promoting economic growth
and jobs through enhancing industry, innovation, and infrastructure [7] in a sustainable
manner is also a broad focus.

There is a need for a FI system improvement to promote sustainable development [8].
Several scholars have shown that the direct means of eradicating poverty is through devel-
oping the financial sector [9], while some have argued that it causes indirect effects [10].
Most prior studies have confirmed the need for FI for sustainability with different im-
plementation strategies. Sustainability includes the three interconnected ‘pillars’ of the
economy, communities, and the environment.

FI is a global challenge for developing economies, but also a common topic for de-
veloped economies. FI increases the ability to acquire economic resources and ensure
the livelihood of all people in different economic systems. Increasing the accessibility of
financial infrastructure increases the economic power of human beings. There are millions
of people who are omitted from the formal financial (FF) sector as a result of inadequate
earnings and facilities in developing regions. Financial exclusion leads to reduced funds
available for investment, which leads to low capital accumulation. Thus, FI helps to over-
come this issue via greater economic expansion. Over 70% of the world’s population has
no access to banking services for their fundamental financial needs [11,12], and roughly
75% of adults earn less than 2 USD per day, which is the international poverty line, and do
not have a bank account [13]. Furthermore, in developing countries, 50% of the population
does not have a bank account. FI is an attempt to convert the unbanked population into a
banked population by enhancing access to FF services including savings, payments, credit,
and insurance. FI and growth go hand in hand [14] through job creation, reducing vulnera-
bility, and increasing investment. This further enhances the accessibility and affordability
of financial goods and services to work toward the sustainable goals of economies [15].

The community-based approach to sustainable development was supported by FI
through enhancing social inclusion [16]. Using financial services, including maintenance of
accounts and credits in a formal banking system, is positively affected by education, age,
and income [17]. FI tends to raise human development indicators, leading to enhanced
social welfare [18–22]. Thus, it is more important for poor communities [23] and it reduces
poverty rates and inequality [24], which in turn ensures universal human rights and the
meeting of fundamental human needs.

Digital finance transformation involves the building of a digital identity, developing a
financial infrastructure, and designing digital financial markets that will create sustainable,
balanced development [25]. Most bank customers have welcomed the transition from
paper-intensive to digital banking [26]. The digitalization of financial activities is useful
for the bank as well as for bank customers and suppliers, enhancing more sustainable
double (i.e., win-win) or triple bottom line (i.e., win-win-win) business models [27]. Most
banks save money by adopting digital options instead of paper statements, which can
reduce greenhouse gas emissions [26]. The digitalization of banks reduces paper use and
office space, as well as the consumption of materials, energy, and other resources, ensuring
environmental sustainability.

The sustainability of the economy, community, and environment affected by FI differs
in developed and developing regions. Although most developing countries entered into the
Maya declaration, the first global commitment to promote FI in 2011, South Asia has been
progressing slowly in all aspects of FI [28]. The South Asia region includes eight countries:
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Afghanistan, Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri Lanka. In-
dia (nominal GDP 2019 = $2.94 trillion) is the largest and fastest-growing economy in South
Asia, and covers more than 80% of the region’s total GDP, followed by Bangladesh (nominal
GDP 2019 = $317.5 billion) and Pakistan (nominal GDP 2019 = $284.2 billion) [29]. Even
though South Asia is the most populous region geographically and the outlook remains
moderately favorable, economic trends are highly divergent between countries [30].

A huge disparity was recorded within the regional development status, including
FI, among the South Asian countries (Table 1). Generally, GNI per capita reflects the
economic status of a country, which is calculated by considering the U.S. dollar value of a
country’s final income (before income tax), divided by its population in a year. The GNI
per capita was highest in Sri Lanka and lowest in Nepal in 2019. The human capital index
(HDI) is the measurement of a country’s overall achievement in terms of its social and
economic development, which covers health, education, and economic well-being. Despite
the improvement in human development in South Asia, this part of the world lags behind
other countries and regions. Seventy percent of the poor population in the world is from
10 countries including three from South Asia: Bangladesh, India, and Pakistan. Formal
financial (FF) services are around eightfold lower [31] compared to high-income countries,
while 60% of the adults in South Asian countries are not enrolled in FF services. However,
the prevalence of FI in the target region is quite uncertain in comparison to other regions.
The use of FF services from the bank is relatively poor in this region [32]. Hence, the main
objective of this study is to examine the effect of FI on development indicators in South
Asian economies.

Table 1. Financial inclusion and development indicators.

Components SL PAK NPL IND BAN SA EA

GNI per capita (USD) 2019 4020 1530 1090 2130 1940 2019 8299
Human capital index (0–1) 0.58 0.39 0.49 0.44 0.48 0.46 0.61
Access to formal finance

Financial institution account (% aged 15+) 74% 18% 45% 80% 41% 68% 73%
Usage of formal finance (% aged 15+)

Saved at a financial institution 29% 6% 17% 20% 10% 17% 31%
Borrowed from a financial institution 17% 3% 14% 8% 9% 8% 21%

Digital payment in the past year 47% 18% 16% 29% 34% 28% 58%

GNI: Gross national income per capita, SL: Sri Lanka, PAK: Pakistan, NPL: Nepal, BAN: Bangladesh, SA: South Asia, EA: East Asia. Source: [15].

2. Literature Review

The literature on FI is very rich and its application is common to all regions regardless
of their economic and development achievements. The importance of financial institutions
in the resource allocation process was initially discussed by Schumpeter [33]. In the 1970s,
FI was accessed simply by using financial services. However, it is broader in current
studies, including savings, deposits, access to facilities, quality of service, and the financial
advantages of digital technology [2]. Broadly, the definition pertaining to FI is not universal,
though every scholar attempted to explain it within a limited scope that covers all the
theoretical parts.

Financial inclusion is a global phenomenon that is emphasized by the World Bank, G20,
and Central Banks in each country, as well as the Asian Development Bank. FI encourages
communities in poverty to enter into FF services in reasonable and sustainable ways [34,35]
to reduce poverty in emerging economies, including developing regions [36]. The opposite
of FI is financial exclusion (FE), which describes accessibility issues for different kinds
of financial services: banking, saving, credits, and insurance [37,38]. Financial exclusion
challenges consumers by denying them access to certain appropriate conventional financial
services at reasonable, secure, and cheap rates from the banking sector [39]. It is the result
of several causes such as low income; unfavorable interest rates; a lack of awareness and
literacy; self-exclusion; and demographic and geographical factors such as the remoteness,
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low density, and dispersion of villages. Moreover, FE occurs especially with poverty and
social exclusion [40]. Thus, financial access is a challenge for developing, marginal and
vulnerable communities that have lower levels of education and facilities [41].

Previous studies have discussed different measurements for FI with several proxy
variables. The FI index has been measured in a multidimensional approach including the
three components of banking: penetration, availability, and usage [42]. While applying
the same approach, a cross-country comparison has been made to identify the association
between the levels of human development and FI [43]. This study assigns equivalent
weight to all selected components using a factor analysis; this was mentioned as a limi-
tation in the methodology [9,44]. In this paper, the common normalization method has
been applied as the min-max approach. The absence of a statistically proven method for
standardization was the limitation of this method. Principal component analysis (PCA)
with the standardized normalization was applied in this study for constructing an FI index
to overcome these issues.

Growth theories in economics are mainly divided into two types, exogenous and
endogenous growth models. Exogenous growth models explain exogenous technological
enhancement as a key factor associated with economic growth, in addition to capital forma-
tion and labor productivity. The endogenous growth model highlights the importance of
enhancing innovations, research, and development to create technology as an endogenous
factor, in addition to the contribution of knowledge and human capital enhancements to
economic growth [45]. Although many studies have created economic growth models of
capital formation and human capital accumulation, technological development has been
studied at a relatively lower rate. Technological enhancement contributes to both visible
and invisible production sectors. New technological enhancements in financial technology
with digitalization, including automated teller machine (ATM) usage, online banking, and
cashless payments, have been incorporated as determinants of economic growth in several
studies [46,47].

The link between FI and growth is very rich according to the literature [48,49], and
that relationship is mostly positive [50]. Econometric analyses can be conducted to see the
functional relationship of FI with economic growth. Such econometric analyses include
vector autoregressive (VAR) models and Granger causality analysis [51]. VAR defines this
functional relationship between FI as an input and economic growth as an output in an
economic system. Granger causality analysis is a test of statistical hypotheses in which to
forecast the direction of a time series. An empirical study of the Indian economy using
these two analytical methods showed a positive association between FI and economic
growth, specifically related to three components of FI (penetration, availability, and usage).
Prior literature focused on the relationship between income inequalities, while mainly
focusing on cross-country studies.

Many past studies have suggested an inverse association of FI with economic growth.
Better household access to finance is significantly associated with lower inequality, whereas
there is less evidence that access is causally related to lower poverty [52]. Empirical studies
have shown that FI increases financial stability [53] and decreases income inequality
irrespective of the size of the financial system [54]. Financial inclusiveness for 63 developed
and developing countries (2014–2017) was positively related to economic growth [55].
Another empirical study using cross-sectional data for 40 countries organized under the
Organization for Economic Co-operation and Development (OECD) between 2004 and
2011 suggested that FI helps reduce income inequality irrespective of income level, and FI
is more effective for countries with weak financial systems [56]. Furthermore, FI dominates
in countries with weaker financial systems. Thus, our study hypothesizes:

Hypothesis 1a (H1a). Financial Inclusion increases economic growth in South Asia.

The factors associated with human capital development were analyzed by a few
researchers [57–59]. Information and communication technology (ICT) was identified
as a key determinant of human capital development since it empowers human beings
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with technological knowledge, skill acquisition, and facilitating education [60]. Human
capital and available financial products were used to develop a new variable on new
financial innovators and establish the long-run impact on economic growth, supporting the
argument of the endogenous growth model [61]. Development in the financial sector was
also identified as a key factor associated with human capital development by providing
more credits on education and skill enhancement [62]. Thus, FI, which combines ICT
and the financial sector, is also intrinsically interconnected with human development.
The nexus between FI and human capital investment has been firmly established in the
literature [14,63]. The two-way causality between these two variables is also discussed [64].
Prior studies have found FI and human development to be positively correlated [65,66],
including one study of frontier countries from 2005 to 2014, where low human development
was associated with low financial inclusion [67]. Thus, our study also hypothesizes:

Hypothesis 1b (H1b). FI index increases the human development index in South Asia.

South Asia has a relatively large number of workers in the world context and the
World Bank highlighted that development of the South Asian region will contribute to
reducing global poverty by accelerating economic growth. Although previous studies
established the positive impact of FI on economic growth for individual countries in South
Asia, leading to reduced poverty and income inequality, few studies have been conducted
on the same relationships for the whole region. Furthermore, we have considered the
impact of financial inclusion on both social and human development indicators, while
most other studies focused on only one of those two aspects. We have focused on cross-
country comparisons of FI for developing countries since FI has been shown to be critical
for adequate development.

3. Materials and Methods
3.1. Data and Variables

Panel data for all countries in South Asia from 2004 to 2018 were used for this analysis.
Two dependent variables were considered. Economic growth was measured using gross
domestic product (GDP) per capita purchasing power parity (PPP, in current USD), while
human capital development was measured through the human development index (HDI).
FI was used as the independent variable (Table 2). World development indicators (WDIs),
a financial access survey (FAS), and the human development report (HDR) were the three
main secondary data sources used.

Table 2. Description of data and sources.

Variable Description Measurement Legend Sources

Economic growth PPP GDP per capita Current USD LGDPPC WDI
Human development HDI Index score LHDI HDR

Bank penetration Domestic credit to private sector % of GDP LDOCREGDP WDI
FI access Automated teller machines (ATMs) (per 100,000 adults) Number LATMS FAS

Branches in commercial banks (per 100,000 adults) Number LBRA FAS
FI usage Outstanding deposits (commercial banks) % of GDP LODEGDP FAS

Outstanding loans (commercial banks) % of GDP LOLGDP FAS

Note: L represents log transformation, Sources: [68–70].

The human development index has been measured using three sub-indices: life
expectancy related to health, expected years of schooling and mean years of schooling as
education attainment, and GNI per capita as the standard of living, which is widely used
to measure human capital enhancement [59,71,72]. Many researchers have also used GDP
per capita as a proxy for economic growth [18,51,56,73]. This study also used the GDP
per capita based on purchasing power parity (PPP). FI was derived using five indicators:
domestic credit to the private sector, ATMs, commercial bank branches, outstanding
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deposits, and outstanding loans. Domestic credit to the private sector (as a % of GDP)
was used with the aim of incorporating the potential of the private sector in development
and investment processes, and it positively affects economic growth [74,75]. The second
and third measurements were the number of ATMs and branches of commercial banks
per 100,000 adults, which have been widely used in previous FI studies [53,76]. ATMs
offered significant benefits to banks by providing convenience, reducing the workload,
and minimizing transaction costs. Similar to prior research methodologies [43,77,78], two
measurements to cover the services of the banking sector, namely outstanding deposits and
outstanding loans (as a % of GDP), were utilized to cover deposits and credits, respectively.

3.2. Analyzing Methods
3.2.1. Principal Component Analysis

Financial inclusion was measured using the index method with three main compo-
nents: access, usage, and quality of the financial services. However, FI was not measured
in a straightforward, quantitative way because it is an unobservable concept [79]. Principal
component analysis (PCA) is a mechanism of constructing a new composite component to
represent FI using the three subcomponents for deriving a predictive model. Uncorrelated
components were created through principal components (PCs) and a weighted linear com-
bination of the original variables was used for constructing each component [80], allowing
for larger variances in PCs as much as possible. At first, initial variables were standardized
by transforming them into normalized variables to avoid the various scale effects of the
variables [81].

3.2.2. Panel Unit Root Test

The stationary of the time series is checked by the unit root tests. Stationary is a
statistical property that describes a time series that does not vary throughout a considered
period of time. The long-run equilibrium generated by a nonstationary time series was
generally supported by most of the economic and financial theories. There are several
approaches for the test of stationarity, but this study used three methods. The first was
the Levin-Lin-Chu test—a new test using pooled t-statistics [82]. The Levin-Lin-Chu
test preserves the most important similar alternative for the coefficient of the first-order
serial correlation. That coefficient must be equivalent in all units. The second was the
Im-Pesaran-Shim test, which is an extended version of the Levin-Lin-Chu test [83]. In
addition to the pooling of data for each cross-section (countries), the average of augmented
Dickey-Fuller (ADF) statistics was introduced as a new approach. An ADF-Fisher unit
root test, as proposed by Maddala and Wu, was the third test, using a nonparametric
approach. The unit roots of each cross-sectional unit were measured using a combination of
probability values [84]. The null hypothesis of all unit root tests is defined as the presence
of nonstationary time series versus the alternative (stationary).

3.2.3. Panel Co-Integration Test

After testing the stationarity of panel data, the panel co-integration test was applied.
It tested the occurrence of long-run associations among variables. In this section, two-panel
co-integration tests were applied. The first test was the Pedroni residual co-integration test,
which is based on seven measurements to check the null of no co-integration versus the
alternative hypothesis of co-integration [85]. Of these seven measurements, co-integration
“within” dimension is presented by the first four statistics, while co-integration in the
“between” dimension is measured through the remaining statistics. The Kao residual
co-integration test is the second test of this study and assumes that the co-integrating
vectors are equal. This test is considered as an ADF test version for testing on residuals.
Residuals are derived by using auxiliary regression with the pooled specification. The
null hypothesis for the test is the absence of co-integration in the heterogeneous and
homogenous panels [86].
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3.2.4. Panel Vector Error Correction Model (Panel VECM)

Although a co-integration analysis shows the presence of a causal relationship between
the variables, the time lapse of their impact was not captured. VECM was used to fill this
gap, allowing for checking the relationships between variables in the long and short-run.
Since both cross-section and time series data were considered together, this study utilized
panel VECM. Panel VECM was specified in four models as follows for this study:

Model 1: GDP per capita PPP (current USD) and financial inclusion.[
∆Lgdppcit

∆LFIit

]
=

[
α01
α02

]
+

q

∑
p=1

[
β11,p β12,p
β21,p β22,p

][
∆Lgdppcit−1

∆LFIit−1

][
ϕ1
ϕ2

]
ECTit−1 +

[
ε1,it
ε2,it

]
(1)

Model 2: Human development index and financial inclusion.[
∆Lhdiit
∆LFIit

]
=

[
α01
α02

]
+

q

∑
p=1

[
β11,p β12,p
β21,p β22,p

][
∆Lhdiit−1
∆LFIit−1

][
ϕ1
ϕ2

]
ECTit−1 +

[
ε1,it
ε2,it

]
(2)

Model 3: GDP per capita PPP (current international USD) with domestic credit to
private sector (% of GDP), automated teller machines (ATMs) (per 100,000 adults), com-
mercial bank branches (per 100,000 adults), outstanding deposits with commercial banks
(% of GDP), and outstanding loans from commercial banks (% of GDP).

Model 4: Human development index with domestic credit to private sector (% of
GDP), automated teller machines (per 100,000 adults), commercial bank branches (per
100,000 adults), outstanding deposits with commercial banks (% of GDP), and outstanding
loans from commercial banks (% of GDP). A representative example of Model 3 or Model 4
is as follows.

∆Lhdiit
∆ldocregdpit

∆Latmsit
∆Lbrait

∆Lodegdit
∆Lolgdpit

 = +
q

∑
p=1



β11,p β12,p β13,p β14,p β15,p β16,p
β21,p β22,p β23,p β24,p β25,p β26,p
β31,p β32,p β33,p β34,p β35,p β36,p
β41,p β42,p β43,p β44,p β45,p β46,p
β51,p β52,p β53,p β54,p β55,p β56,p
β61,p β62,p β63,p β64,p β65,p β66,p





∆Lhdiit−1
∆ldocregdpit−1

∆Latmsit−1
∆Lbrait−1

∆Lodegdit−1
∆Lolgdpit−1





ϕ1
ϕ2
ϕ3
ϕ4
ϕ5
ϕ6

ECTit−1 +



ε1,it
ε2,it
ε3,it
ε4,it
ε5,it
ε6,it

 (3)

Equation (3) presents an HDI with other FI components individually. The first dif-
ference of the model is ∆, the time duration from 2004 to 2018 is t, the eight South Asian
countries used in this study are i, the lag length is q, and the speed of convergence of each
individual is represented by β. ECT stands for the error correction term. The speed of
adjustment from long-run to short-run was explained by the term of ETC. After finding
both the short-run and the long-run impact, the direction of the association was tested
using the Granger causality test as the final tool of the data analysis.

4. Results
4.1. Pretest Analysis Results

Descriptive statistics of the selected variables in the study are presented in Table 3.
All variables except two (GDP per capita and ATMs) have not taken the form of normal
distribution, as per Jarque–Bera statistics, while skewness and kurtosis have also deviated
from the standard values, indicating the necessity of transformation. Log transformation
is used for all variables. According to the correlation matrix (Table S1), each cell shows a
correlation between the two variables and the corresponding p values. All the variables
related to GDP per capita and other explanatory variables had a significantly positive
correlation greater than 0.50. Among them, automated teller machines (per 100,000 adults)
are greatly (0.845) associated with GDP per capita and HDI. For the other dependent
variable, HDI is also positively associated with all explanatory variables.
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Table 3. Descriptive summary of the variable.

Statistics GDP per Capita HDI Credit to Private
Sector ATMs Bank

Branches
Outstanding

Deposits
Outstanding

Loans

Mean 6842 0.580 35 10 10 44 33
Median 4559 0.568 35 7 10 41 33

Maximum 18,945 0.778 87 44 19 83 70
Minimum 925 0.400 3 0 0 4 1
Std. Dev. 5019.42 0.087 18.09 9.34 4.61 16.97 15.97
Skewness 0.91 0.43 0.13 1.29 −0.23 0.02 −0.27
Kurtosis 2.64 2.71 2.86 4.57 2.63 2.62 2.47

Jarque–Bera 15.12 3.58 0.39 40.19 1.51 0.63 2.46
Probability 0.001 0.1669 0.824 0.000 0.471 0.728 0.293

Generally, a principal component analysis (PCA) tries to place the maximum infor-
mation from the initial variables compressed into the first component, then the maximum
remaining information in the second, etc.

PCA results are presented in Table 4. Eigenvectors have presented the direction in
which the data dispersed, whereas eigenvalues show the relative importance of these
different directions. The eigenvalue of the principal components for the first dimensions
is 4.24 and the eigenvalue was greater than 1 when 85% of the variations in the selected
variables were presented. The standardized five variables generated five components.
However, the first component of the analysis estimates the FI index through the given
weights for the first principal component of each variable, since the first component is
higher than eigenvalue 1. Thus, a new variable financial inclusion index was constructed
as the linear combination of the selected initial five variables.

Table 4. Results of principal component analysis.

Eigenvalue Difference Proportion Cumulative

Component 1 4.236 3.793 0.847 0.847
Component 2 0.443 0.256 0.089 0.936
Component 3 0.188 0.068 0.038 0.973
Component 4 0.119 0.105 0.024 0.997
Component 5 0.014 - 0.003 1.000

The following formula was the constructed index for the FI for the eight South Asian
countries:

FI = (0.456× ldocregdp) + (0.399× latms) + (0.456× lbra) + (0.452× lodegdp) + (0.469× lolgdp) (4)

All the variables used for the construction of PCs contributed equally, with weights of
around 0.4. The constructed financial inclusion index is a single aggregate measurement
and can be considered as a benchmark for ranking the countries within the region from
highest to lowest. Afghanistan and Pakistan have shown lower FI compared to the other
South Asian countries, whereas Bhutan has the highest FI, followed by Nepal. According
to previous studies, Afghanistan has the lowest FI level in the region as a result of having
the highest percentage (85%) of unbanked adult population [87]. Our findings are aligned
with prior research reporting the highest FI for Nepal [44]. Five variables that are directed
at FI have led to one PC in the analysis. Based on the discriminant scores, the countries
were classified as low-level and high-level FI countries [20]. Similarly, for this analysis, the
loading of the first component could be used to identify the behavior of the FI in South
Asian countries, and further established an upward positive trend of FI for each of the
South Asian countries throughout the 15 years.
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4.2. Panel Unit Root Test Results

Country-specific effects and linear trends for the log-transformed variables were
considered, and the outcomes of the panel unit root test are presented in Table S2. The
stationarity of two variables, number of ATMs and outstanding deposits, was recorded at
the level I(0) for three tests. Except for the above two variables, which were stationary at
level, all other variables rejected the null hypothesis having unit root at first difference.

4.3. Co-Integration Test Results

Having established stationarity for the majority of variables at the first difference,
panel co-integration was applied using two approaches. The first was Pedroni’s panel co-
integration test, based on two specifications, as presented in Table S3. The null hypothesis
of not having co-integration was rejected by both the first specification with intercept and
the second specification with deterministic trend and intercept in Models 1 and 2. Two
target variables and FI showed that the null hypothesis of no co-integration with intercept
and trend was rejected in the Pedroni measurements. The same hypothesis was rejected
in Models 3 and 4 for all four test statistics at a different level of significance. In addition,
the test of Kao residual of co-integration was also utilized in presenting co-integrating
relationships for selected variables. The existence of long-run associations among variables
is summarized for each model in Table S3.

4.4. Panel VECM Results

Having confirmed co-integration among the variables in each model, the next task
would be determining the dynamic relationship between target variables and explanatory
variables. Panel VECM was applied to test both short-run and long-run relationships of FI
with economic growth and HDI. The t-statistics of the error correction terms (ECT) were
used to explain the long-run association and the value if ECT should be negative and
significant to confirm the long-run associations between variables. The ECT coefficient
value of GDP per capita is negative but insignificant with the FI index in Model 1 (Table 5).
However, ECT was negative and significant with the five variables used in creating the
FI index, showing the individual effects of the FI measurement on economic growth.
According to the results in Model 3, the t-value associated with the ECT coefficient is
significant at the 5% level. This corresponds to a 5% annual adjustment toward long-run
equilibrium. Moreover, the Wald test has been used to check short-run causality between
the variables in each model. The results in Model 1 revealed that GDP per capita (GDPPC)
and FI are significantly linked in the short-run (χ2: 4.8049, p-value: 0.0905). The outcomes
of the short-run relationship between GDPPC and the five variables of FI for selected
countries by Model 3 show that GDPPC has influence only with outstanding deposits (χ2:
9.8735, p-value: 0.0072) out of five variables.

Increasing the accessibility and quality of services will lead to an efficient FI system
that would accelerate the economic growth of South Asian countries. Increasing deposits
and loans within the country will lead to increased money circulation in the country,
which will generate both macro and micro impacts. FI will further encourage non-banked
individuals to join the formal financial system, which will further reduce money laundering,
tax avoidance, and transaction costs of the macro-economy. From a micro-economic
perspective, this will further reduce poverty and the income inequality of individuals and
households through improved financial access, quality, and bank penetration. The positive
association between FI and stable economic growth was established [88] for Bangladesh,
especially for pro-poor growth, in both global and South Asian contexts [89]. However, this
argument was challenged by some researchers while showing the insignificant association
between domestic credit and economic growth aiming at poverty alleviation [90]. Credit
accessibility [91] and financial inclusion [55,92,93] were found to have positive relationships
with economic growth, while an inverse association was established between financial
development and economic growth [94].
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Table 5. Results of panel VECM.

Independent Variables
Model 1 Model 2 Model 3 Model 4

∆(LGDPPC) ∆(LHDI) ∆(LGDPPC) ∆(LHDI)

CointEq1 −0.012 (0.009) −0.017 ** (0.008) 0.005 ** (0.002) 0.005 (0.002)
∆(LGDPPC(-1)) 0.098 (0.103) 0.197 * (0.117)
∆(LGDPPC(-2)) 0.026 (0.091) 0.020 (0.010)

∆(LHDI(-1)) 0.087 (0.109) 0.056 (0.115)
∆(LHDI(-2)) 0.194 * (0.100) 0.178 (0.010)

∆(FI(-1)) 0.036 * (0.020) 0.003 (0.003)
∆(FI(-2)) 0.001 (0.017) 0.002 (0.003)

∆(LDOCREGDP(-1)) −0.023 (0.069) −0.010 (0.011)
∆(LDOCREGDP(-2)) 0.055 (0.052) 0.014 (0.009)

∆(LATMS(-1)) 0.009 (0.020) 0.004 (0.003)
∆(LATMS(-2)) −0.029 (0.018) 0.003 (0.003)
∆(LBRA(-1)) 0.101 (0.067) 0.018 (0.011)
∆(LBRA(-2)) 0.020 (0.057) −0.007 (0.001)

∆(LODEGDP(-1)) 0.195 ** (0.063) 0.027 (0.010)
∆(LODEGDP(-2)) −0.029 (0.066) 0.0144 (0.011)
∆(LOLGDP(-1)) −0.023 (0.069) −0.006 (0.012)
∆(LOLGDP(-2)) −0.053 (0.057) −0.0167 (0.010)

Constant 0.045 *** (0.009) 0.007 *** (0.002) 0.041 *** (0.011) 0.006 (0.002)

Note: standard errors in brackets and, * for 10%, ** for 5%, *** for 1% level of significance.

The log of HDI confirms the long-run connection of HDI with FI, as established in
Model 2. However, the individual variables used for creating FI have not established
a long-run relationship with HDI separately, as given in Model 4. The error correction
term in Model 2 implies that the log of HDI adjusted by 17% in one year to the long-
run equilibrium when FI was considered as the independent variable. A similar finding
was found confirming the close relationship between the levels of human development
and FI through correlation analysis, using two indices based on the newly constructed
financial inclusion index and human development index [43,95], while HDI and FI are
positively related in some studies [64]. The insignificant long-run association between
credit delivery and economic growth was also established in previous studies [90], while
we have established a significant short-run relationship.

However, this study also established an insignificant association between HDI and
FI in the short-run (χ2: 2.1749, p-value: 0.3371) in Model 2. The relationship between HDI
and five FI-related variables is presented in Model 4. According to the results, a short-run
relationship runs from HDI to outstanding deposits (χ2: 9.514) at the 1% significance level
and from HDI to outstanding loans (χ2: 4.6433, p-value: 0.0981).

4.5. Panel Granger Causality Results

The pairwise Granger causality test was used to examine the directions of causality
between variables for eight South Asian countries, as aimed at four models presented in
Table 6. According to the results of Model 1, bidirectional causality between GDP per
capita (log) and FI index was captured in the short-run, showing that increasing the gross
domestic product will increase FI and vice versa.

The pairwise Granger causality tests in Model 2 show that directional causality in
the long-run is significant at 5%, which indicates that any change in FI causes changes
in HDI. However, a change in HDI does not have a causal impact on FI in the long-run.
Bidirectional causality among log of GDP per capita and log of outstanding deposit to
GDP variables in the long-run was examined in this analysis. Nevertheless, directions of
causality related to FI variables are changed while considering the short-run. According
to the outputs, there is enough evidence to reject the null hypotheses that log of domestic
credit to the private sector does not Granger-cause log of GDP per capita; moreover, log
of GDP per capita does not Granger-cause the number of ATMs and commercial bank
branches. Any changes in domestic credits to the private sector will cause a change in
GDP per capita. Furthermore, increasing the gross domestic product will spread more
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ATMs and commercial branches in the South Asian countries. Using the panel Granger
analysis results for Model 4 suggests that increasing domestic credit to the private sector,
commercial bank branches, outstanding deposits with commercial banks, and outstanding
loans from the commercial bank will enhance the HDI. Additionally, there is bidirectional
causality between the number of ATMs and HDI. Economic growth and an increase in
human capital may increase the demand for financial products and services (ATMs and
commercial branches). This is in line with the literature showing an association between
economic growth and financial sector performances [96,97].

Table 6. Results of panel Granger causality.

Null Hypothesis F-Statistics Prob. Null Hypothesis F-Statistics Prob.

FI→ LGDPPC 6.898 *** 0.001 FI→ LHDI 3.794 ** 0.026
LGDPPC→ FI 2.675 * 0.075 LHDI→ FI 0.057 0.945

LDOCREGDP→ LGDPPC 3.111 ** 0.049 LDOCREGDP→ LHDI 3.775 ** 0.026
LGDPPC→ LDOCREGDP 1.292 0.280 LHDI→ LDOCREGDP 0.865 0.424

LATMS→ LGDPPC 1.637 0.201 LATMS→ LHDI 3.242 ** 0.044
LGDPPC→ LATMS 5.135 *** 0.008 LHDI→ LATMS 5.201 *** 0.007
LBRA→ LGDPPC 1.168 0.315 LBRA→ LHDI 3.534 ** 0.033
LGDPPC→ LBRA 4.297 ** 0.016 LHDI→ LBRA 1.118 0.331

LODEGDP→ LGDPPC 4.682 ** 0.012 LODEGDP→ LHDI 8.172 *** 0.001
LGDPPC→ LODEGDP 3.676 ** 0.029 LHDI→ LODEGDP 0.668 0.515
LOLGDP→ LGDPPC 3.525 ** 0.034 LOLGDP→ LHDI 4.068 ** 0.020
LGDPPC→ LOLGDP 3.135 ** 0.048 LHDI→ LOLGDP 0.852 0.430

Note: ***, **, * mean significance at the 1%, 5%, and 10% level, respectively; “→” Shows the direction.

4.6. Diagnose Test Results

The last step of the panel VECM is to examine the response of the dependent variables
to the shocks of the independent variables using the impulse response function (IRF). This
represents the response of a given impulse to another variable. Practically, it indicates that,
when a time series plot changes by one unit of measurement, another variable changes (up
or down) by some amount in the second period. Results of log of GDP per capita, log of
HDI, and FI can be seen in Figure 1 for 10 years and to one standard deviation shock. The
responses initially generated a very small positive shock of log of GDP per capita to FI and
log of human development index to FI with the same distribution for all 10 periods. Thus,
the positive shocks of GDP per capita and HDI have a similar positive effect with FI. All
models were tested by using residuals. To test for serial correlations, we applied VEC residual
portmanteau tests with the null hypothesis that there would be no residual autocorrelations
up to lag h. The results showed that all the models are absent of serial correlations (Table S4)
up to four lags. In addition, we checked the stability of each model and observed that all the
inverse roots are inside the unit circle in all the models (see Figure 2).

4.7. Limitations and Future Studies

Even though the current study provides significant results for the field of finance,
it has a few limitations. Firstly, many variables were already used precisely to explain
FI in different geographical contexts, and the study was limited to a few measurements
due to the availability of data for all South Asian countries. The nexus between FI and
development indexes could be further elaborated in future studies by using a relatively
large sample. In addition, it can be further extended to a comparison of developed and
developing countries in the future. Secondly, some general conclusions were made based
on the eight selected South Asian countries. However, it would be better to create a cross-
country comparison in line with FI in future studies. Thirdly, our study used a principal
component analysis for FI since this is not a broadly applied method to construct an index.
However, considering the relevant indicators based on several proxies and dimensions, the
FI index could be constructed to enrich the efficacy and precision of the measurements.
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5. Discussion and Conclusions

This study attempted to examine how FI affects the economic growth and human
development of eight South Asian countries based on panel data for 2004–2018. Firstly,
the study used PCA to construct FI, since that is not a straightforward measurement. Five
variables involved in FI have led to one PC in the analysis. We used the panel co-integration,
VECM, and Granger causality approaches to examine the effect of FI on economic growth
and human development index as two major objectives.

First, the study provides strong evidence that the development of FI is an important
causal factor of human capital development in South Asian countries in the long-run but
not in the short-run. The impact of FI on human capital development, either directly or
indirectly, takes a certain time to show its positive impact. The development of FI leads
to increased deposits and improved access to financial services, which leads to increased
investment in education and household expenditure on healthcare. This further facilitates
risk mitigation for vulnerable communities that are unable to provide healthcare and
educational facilities for their children. Credit enhancements also reduce the poverty
level of a region, which leads to people being able to meet their basic human needs,
including educational and healthcare facilities. The positive influence of FI on human
capital development in the long-run is supported by all of the above implications. Second,
the study concludes that economic growth is not correlated with FI in the long-run, but it
does have a relationship in the short-run. Since all of the South Asian economies are based
on the service sector (more than half of the total GDP), FI has an immediate and significant
short-run impact on economic growth. However, most of the FI mechanisms and the speed
of FI are hampered by the financial policies of the respective economies, resulting in a
negative long-run impact of FI on economic growth. Finally, the study proposed policy
implications to promote economic, community, and environmental sustainability through
promoting FI in South Asia.

In terms of the economic aspects, FI has assisted with development in South Asian
countries, with the banks playing a dominant role by introducing inclusive digital financial
services (mobile money, online accounts, electronic payments, insurance, and credits).
Fintech is one of the emerging technologies currently used by many developing coun-
tries [98]. Introducing Fintech apps (like PayPal, Get Report) assists with attracting the
younger generation, since these are not widespread in the region at present. Both gov-
ernment and private organizations competitively engage in adopting new technologies
in the financial sector based on digital platforms to help their customers. This accelerates
the money circulation in the country with the expansion of investment and consumption
behaviors, which leads to a high rate of economic growth. In terms of environmental
aspects, increasing financial demand, as a result of increasing FI, creates competitiveness in
the market, leading to a gain in the comparative advantages of using financial innovations.
One of the key mechanisms of financial innovation is the application of green concepts
in FI (inclusive green finance) to create sustainable and resilient policies for the South
Asian countries. Those were limited in earlier academic and policy discussions; this study
forces us to rethink new mechanisms of FI to accelerate economic growth in the long-run,
integrating green finance and FI policies. The current study only established a positive
short-run impact of FI on economic growth.

In terms of the community aspect, half of the unbanked population in the world was
recorded from seven developing economies, including India, Bangladesh, and Pakistan in
South Asia. The share of inactive accounts is also high in South Asia. The proportion of
inactive accounts in India is 48%, while Afghanistan, Nepal, and Sri Lanka have reported
more than 50% active accounts. The percentage of inactive accounts is 21% in Bangladesh
and 13% in Pakistan. Thus, ensuring confidence in new banking networks and their
sensitivity through higher financial literacy is needed to encourage individuals and firms
to adopt banking products and services. For example, the Indian government introduced
biometric identification cards in 2014 to boost account ownership in India; this was highly
successful [99]. Therefore, governments should pay more attention to the Fintech revolution
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in their economies to incorporate global financial development in their economic growth
process, mainly in the short-run. Furthermore, small-medium enterprises (SMEs) are the
drivers of change in regional development, economic growth, and employment generation—
and, ultimately, poverty reduction [100]. However, access to finance is widely seen as the
major constraint on growth for individuals and firms [101,102]. Providing micro-credit
through a formal process is highly useful for the development of an SMEs sector as well
as the country as a whole. Public sector banks are more widespread in South Asia than
in other regions. Hence, public banks can provide services to people in remote areas,
including poor people, through large, expanding, and subsidized bank branches, to foster
inclusive growth. Government intervention in credit allocation and the financial sector
development is also critical at this development stage. FI will further affect the human
development of South Asia in the long-run. Financial education will help with prudent
borrowing, record keeping, and savings decisions, which further leads to human capital
development. Hence, South Asia should further prioritize providing financial education
for the entire community in their development policy agenda.
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