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ABSTRACT
Financial inclusion and gender equality are the key constituents of the principle of
“leaving no one behind” upheld by the Sustainable Development Goals, which
emphasise a holistic approach for the sustainable development of all. Financial inclu-
sion and gender equality are interrelated factors that can influence economic growth
in complex ways. In addition to their independent impact on economic growth, there
is an active interaction between the two which also plays an important role in deter-
mining the level of economic growth. This interaction has been neglected by the
existing literature. Based on this gap, the paper investigates the existence and type of
this interaction between financial inclusion and gender equality in determining eco-
nomic growth for a group of 48 developing countries for the period 2004–2019 using
the Generalised Method of Moments. The study found a complementary interaction
between gender equality and financial inclusion, such that improvements in financial
inclusion in the presence of better gender parity have a multiplicative effect on eco-
nomic growth and vice versa. The study concludes that gender equality creates vari-
ous pull and push factors for better financial inclusion. Similarly, financial inclusion
eliminates gender inequality in access to financial products, exacerbating the influence
on economic growth both individually and collectively.

IMPACT STATEMENT
This study looks at the complementary role of financial inclusion and gender equality in
promoting economic growth in developing countries. The study employs a panel data
analysis of 48 countries from 2004 to 2019 using the Generalized Method of Moments to
find a substantial complimentary relationship between financial inclusion and gender
equality. The findings show that innovations in financial inclusion, combined with greater
gender equality, have a multiplier effect on economic development. This study empha-
sizes the need to increase financial inclusion and gender equality as interconnected meth-
ods for achieving sustainable economic growth. The policy implications are considerable,
implying that attempts to increase financial inclusion should be complemented by actions
to improve gender equality, assuring inclusive and equitable economic growth. This work
adds to the current literature by addressing a previously overlooked interaction, providing
new perspectives for policymakers, economists, and development practitioners working
to promote economic development in developing countries.
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1. Introduction

Economic growth (henceforth EG) is a dynamic process determined by a multitude of variables high-
lighted by economists from time to time, ranging from but not limited to investment, capital formation,
human capital, and technological improvements. In recent years, various studies have explicated that
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financial inclusion (henceforth FI) in the form of better availability and easy accessibility of formal finan-
cial products and services has a significant and positive impact on EG. Financial inclusion promotes eco-
nomic growth through eradication of poverty, unemployment and inequality. It also contributes to
economic growth through value creation of small business with positive spillover effects on human
development indicators such as health, education and reduction of inequality and poverty (Agnello
et al., 2012; Nanda & Kaur, 2016; Park & Mercado, 2015). Access to financial services at low and afford-
able cost reduces vulnerability of poor by improving their living standard (Rajan, 2009). The logic goes
in the following ways: Low-cost credit advanced to low income and vulnerable groups initiates organ-
ized production activities in rural areas leading to more production of output. This value addition at
ground level contributes to national output resulting in high growth at macro level. Additionally, univer-
sal access to deposit and insurance products by the excluded people raises fund in the financial market.
This helps people park their savings in the financial system, and then the financial market ensures effi-
cient allocation of these funds into long-term investment projects. In this way, financial market secures
liquidity risk and encourages more investment. This process also results in more output and employment
leading to improvement in the distributions of income and income of the poor. Another strand of litera-
ture has found that gender inequality in educational attainments, labour force participation rates, and
wage rates has a negative impact on EG. Becker and Lewis (1973) and Becker and Tomes (1976) advo-
cate that gender equality is associated with lower fertility rates and better education of children which
increases the human capital embodied in the next generation and hence promotes economic growth in
an endogenous growth pattern. Similar results were revealed by Lagerl€of who found that curbing gen-
der inequality in education promotes economic growth by reducing fertility and improving children’s
human capital. Klasen (1999) studied the impact of gender inequality in education and employment on
average annual compound growth of GDP on a sample of 109 developing countries and found that gen-
der inequality in both dimensions is negatively associated with economic growth. Duflo (2012) report
that micro-credit schemes have been directed almost exclusively at women, because, it is argued,
women invest the money in goods and services that improve the well-being of families. Greenwood et
al. (2005) report that the expansion of technology, which goes hand in hand with economic growth,
results in the development of time-saving home appliances which liberate women from the constraints
of performing household duties and make it possible for them to participate in growth promoting eco-
nomic activities.

Drawing from both these factions of literature, this study is an attempt to investigate the interaction-
ary relationship between gender equality (henceforth GEQ) and FI in affecting economic growth. That is,
whether the presence of GEQ is essential for better impact of FI on EG. This is essentially because gen-
der inequality in various dimensions determines the extent and inclusiveness of FI (Ghosh & Vinod,
2017; Mndolwa & Alhassan, 2020), which could weaken the effect of FI on EG. This is because financial
exclusion of women exacerbates gender inequality in education, health and employment by limiting
women’s access to financial services such as credit, savings and insurance as well as impeding them
from taking advantage of market opportunities (Marlow & Patton, 2005). Without access to financial
resources, women may struggle to start a business or built assets which further perpetuates the cycle of
gender inequality. Having said this in background, the present study aims to empirically examine the
type of relationship between FI and GEQ vis-�a-vis EG. The model hypothesises that FI and GEQ could
work either as substitutes or complements in determining EG. If FI and GEQ complement each other, it
means that better gender parity via various demand and supply channels magnify the impact of FI on
EG. In this case an optimal policy strategy would focus on the promotion of both GEQ and FI for better
growth results. On the other hand, if FI and GEQ work as substitutes, then the impact of FI and GEQ on
EG are independent of one another. In this case optimal policies in each would be independent of the
other. The existing literature on the relationship between gender equality and financial development/
inclusion, although highlighting some important dimensions, has neglected their interactionary role in
determining economic growth. For example, using data from Botric and Broz (2017) investigated the
determinants of gender inequality in financial inclusion in Central and South East European countries.
Similarly, using the same database, Antonijevi�c et al. (2022) also revealed significant gender differences
in seven indicators of financial inclusion in a sample of 144 developing and developed countries.
Cabeza-Garc�ıa et al. (2019) study the impact of female financial inclusion and overall financial inclusion
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on economic growth, respectively. Others such as Morsy (2020) associate gender inequality in financial
inclusion with institutional and regulatory framework. The existing research on EG has extensively
explored the impact of FI and GEQ on EG (Haini, 2021; Hill & King, 1995; Kabeer & Natali, 2013; Klasen &
Lamanna, 2009; Nanda & Kaur, 2016; Park & Mercado, 2015; Pervaiz et al., 2011; Sethi & Acharya, 2018;
Summers, 1994). These studies although being important completely ignore the gender-finance inter-
action in determining economic growth. Building on this research gap, following the work of Brambor
et al. (2006) on conditional hypothesis, we introduce a multiplicative interaction term between FI and
GEQ in our regression model to analyse the growth impact of FI contingent upon the level of GEQ. The
importance of studying this relationship is justified by the fact that one of the sustainable development
goals (SDG-5- ‘achieve GEQ and empower all women and girls’) of the United Nations exclusively relates
to GEQ as an essential pre-condition of sustained and inclusive development. In addition to this, seven
out of seventeen SDGs1 emphasise the importance of FI in reducing poverty, gender inequality and pro-
moting economic development.

2. Literature review

2.1. Financial development and economic growth

The traces of the debate over the possible linkages between finance and EG can be found in the
classical works of Bagehot (1873), Hicks (1969) and Patrick (1966). Schumpeter (1911) describes how
well-functioning banks foster technical innovation by identifying and funding entrepreneurs with the
greatest potential for successfully implementing novel goods and manufacturing processes. In contrast,
Robinson (1952) asserts that "where enterprise leads, finance follows." According to this theory, eco-
nomic development generates demand for specific forms of financial arrangements, and the financial
system responds naturally to these demands. By bridging the gap between those with an excess of
funds and those with a deficiency of funds, well-functioning and inclusive financial systems play a crucial
role in allocating resources to highly productive investments. This enhances the overall resource effi-
ciency, which generates greater EG. The empirical analysis of the relationship between FI (financial devel-
opment in a broader sense) and EG has increased in recent years. With the exception of a few studies,
the majority of empirical investigations, whether time series studies involving a specific country or panel
studies involving a cross-country sample, demonstrate a significant positive association between access
to finance and EG. Levine and King (1993) conducted an empirical study on a panel of 80 countries over
the period 1960–1989, controlling for a multitude of other factors affecting EG. Their findings indicate
that the initial stage of financial development is a reliable predictor of future EG rates. Similarly, Sahay
et al. (2015) found that expanding access to a variety of banking services for individuals and businesses,
as well as increasing the number of women who use these services, has a substantial positive impact on
EG. Sethi and Acharya (2018) used Pedroni Panel cointegration test, FMOLS and Panel VECM causality to
investigate the long-run causality between FI and EG across a panel of 31 countries over the period
2004–2010. The empirical findings confirm a long-run relationship between FI and EG across all cross--
sections. The estimates also revealed a bi-directional causal relationship between FI and EG. FI contrib-
utes to EG by allowing small businesses to create value, which has a beneficial impact on human
development indicators such as poverty, health and education (Nanda & Kaur, 2016; Park & Mercado,
2015). Sharma (2015) examined the impact of FI on EG for the period 2004 to 2013 covering Indian
economy. The authors employed vector auto-regression (VAR) models and Granger causality to test the
main research question. Empirical results revealed that there is a positive association between EG and
various dimensions of FI, specifically banking penetration, availability of banking services and usage of
banking services in terms of deposits. Granger causality analysis reveals a bi-directional causality
between geographic outreach and economic development and a unidirectional causality between the
number of deposits/loan accounts and gross domestic product. Haini (2021) examined the impact of
financial institutions access and financial institutions depth on economic growth in 51 low- and lower–
middle-income countries from 1996 to 2017.The authors employed generalised least squares model for
estimation of regression coefficients. The results showed that both financial access and financial depth
are positively corelated to economic growth. However, the marginal impact of financial depth is
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negative at low levels of financial access, while the finance–growth relationship becomes positive at
higher levels of financial access. Results suggest the importance of developing inclusive financial systems
that emphasise quality rather than quantity to promote economic growth. Nandi et al. (2021) investi-
gated the relationship between financial development and growth of GDP per capita in 76 developing-
countries between 2011 and 2017, using the Granger causality test and Pedroni and Westerlund cointe-
gration tests. The findings suggest that developing nations with high levels of FI will experience robust
EG. However, the positive effects for two subsample nations (those with low and moderate levels of FI)
are diverse. Ohiomu and Ogbeide-Osaretin (2020) Using GMM estimation, investigated the relationship
between gender inequality and FI in several sub-Saharan African nations. The study concluded that FI
significantly reduced gender inequality. Accessibility to financial products and services has a greater
impact on reducing gender inequality than usage of financial products and services, according to the
study.

2.2. Gender inequality and economic growth

Promoting GEQ is important not only from a social, humanistic, or ethical point of view but also from an
economic point of view as well. Correcting gender inequality in one or more dimensions has been a
focus of the international community in all of its development plans since 1990, starting from the
International Development Goals (IDGs) of the Development Assistance Committee (DAC) through the
global promise of the Millennium Development Goals (MDGs) to the more recent and much more inclu-
sive Sustainable Development Goals (SDGs). Despite these efforts, gender inequality in varying dimen-
sions remains a huge challenge in the world. There is a vast body of literature that elucidates various
direct and indirect means through which gender inequality affects growth. Klasen (1999) using two
stage least squares regression (2SLS) in the study of 109 industrialised and developing countries, expli-
cates that if talents are uniformly distributed within gender, then gender inequality in education directly
amounts to an artificial market distortion on the available pool of human capital. Among the indirect
channels, studies have found that GEQ in education leads to reductions in fertility rates and child mor-
tality, both of which ensure better quality human capital in the next generation (Hill & King, 1995;
Murthi et al., 1995; Pervaiz et al., 2011; Summers, 1994). Volart (2000) evaluates the association between
the ratios of female to male enrolment rates on real GDP growth using data from 87 countries for the
period 1965–1989. Employing dummy variable regression, her study concludes that both increases in
education and reductions in gender inequality increase growth. McGillivray and Baliamoune-Lutz (2007)
also found a negative and statistically significant relationship between GDP growth and gender inequal-
ity in primary and secondary school enrollment and literacy rates. However, some earlier cross-country
studies, such as Barro and Lee (1994) and Barro et al. (1995), who found a negative impact of female
education on EG, were later challenged on methodological grounds for not accounting for multicolli-
nearity and endogeneity (Forbes, 2000; Klasen, 1999; Klasen & Lamanna, 2009; Lorgelly & Owen, 1999).
In case of the relationship between gender inequality in labour markets and EG, Kabeer and Natali
(2013) report that first, there is scarcity of literature on this relationship, and second, the results of what-
ever studies there are, point in different directions, owing to the lack of comparable cross-country data
and the difficulty in dealing with the problems of unobserved heterogeneity and endogeneity. In his
study Klasen (1999), cited earlier, found that although the impact of the female share of formal employ-
ment on growth was significantly large and positive, nevertheless, it became statistically insignificant.
Volart (2004), in her study of 16 Indian states found that gender inequality in labour markets in terms of
female to male composition of the labour force and female to male share in managerial positions had a
positive and significant impact on total output per capita. As far as the impact of gender wage inequal-
ity on EG is concerned, Seguino (2000a) and Seguino (2000b) using least square dummy variables (LSDV)
regression deduced that gender wage inequality in the manufacturing sector had a positive and signifi-
cant impact on growth by giving a cost advantage in investment and exports; this however was true
only in the case of semi-industrialized economies (SIEs). In the case of agricultural economies, GEQ rather
than inequality was supposed to promote growth. However, this hypothesis was not empirically tested
due to the absence of appropriate data (Seguino et al., 2010). This positive association between gender
wage inequality and enhanced growth via exports was also confirmed by Busse and Spielmann (2006).
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Schober and Winter-Ebmer (2009) replicated the study of Seguino (2000a) using more reliable data and
found that the impact of the gender wage gap either confirmed the negative sign or became zero.

As revealed by the literature review above, the existing literature on EG completely neglects the role
of interaction between GEQ and FI as a potential determinant of EG. This means that a statistically sig-
nificant interaction coefficient would imply omitted variable bias in the previous studies as well as ques-
tion the authenticity of their policy relevance. The current study aims to address this potential gap in
the existing literature and make necessary policy recommendations. Accordingly, we propose the follow-
ing research hypothesis to be empirically tested based on the data on a group of 48 developing coun-
tries for the period 2004–2019 using the Generalised Method of Moments:

H0: The interaction effect between FI and GEQ is insignificant or the level of GEQ does not affect the impact
of FI in determining EG.

H1: The level of GEQ does affect the impact of FI in determining EG.

3. The empirical model and the estimation method

The study is based on a panel analysis of 48 developing economies for the time period 2005–2019. The
primary goal of this empirical work is to examine the impact of the interaction between FI and GEQ on
EG in these countries. We start our analysis by estimating a panel model specified as follows.

GDPit ¼ ai þ b0GDPit−1 þ b1FIIit þ b2 GEIit þ b3FIIit � GEIit þ cXit þ eit (1)

Since EG, measured by GDP per capita, has a certain amount of inertia, its lag is also considered a
regressor. FII and GEI are measures of FI and GEQ, respectively. The GEQ Index (GEI) is measured by (1-
GII), where GII is the Gender Inequality Index. GEI ranges from 0 to 1, with higher values corresponding
to better gender parity. The variable (FIIit � GEIit) represents the interaction effect between FI and GEQ.
Following earlier methodologies, we included a vector Xit of four additional control variables, namely
trade openness (TRADE), inflation (INF) and Gross capital formation (GCF) and Government expenditure.
The coefficient of trade is expected to exhibit a positive sign (Liu et al., 2009) while inflation is expected
to have a negative effect on EG (Bruno & Easterly, 1998). Similarly, the effect of gross capital formation
and government expenditure on EG is expected to be positive (Uneze, 2013). The coefficients
ai, b0, b1, b2, b3 and c are the parameters to be evaluated. A statistically significant and positive sign for
b1 means that higher levels of FI are conducive to EG. Similarly, a positive sign for b2 will mean that
higher levels of GEQ are associated with higher EG. For the interaction term a statistically significant
positive sign for b3 reveals that the FI and GEQ are complements i.e. FI promotes GEQ, and together
(interaction term) they produce a positive effect on EG. Conversely, a negative sign for b3 means that
the GEQ-enhancing effects of FI are smaller in countries where GEQ is already high than in countries
with lower GEQ. This means that finance and GEQ substitute for each other’s effects. The presence of a
statistically insignificant b3, however, means that the impact of FI on GEQ is independent of the level of
FI. For illustration purposes, the coefficients of the primary variables of importance, as well as their signs
and meanings, are shown in Table 1. It is crucial to note that if the interaction between FI and GEQ is
statistically significant, then any model of EG that neglects the interaction may be mis-specified and
may lead to omitted variable bias.

Note that since FI is a multidimensional concept and has a number of sub-indices like financial avail-
ability, financial accessibility, and financial usage, putting it all into a single index means losing some

Table 1. Direction and meaning of the coefficients of variables of interest.
Sign Meaning

b1 > 0 Financial Inclusion is pro-growth
b2 > 0 Gender equality is growth-promoting
b3 > 0 Financial inclusion and Gender equality are complements
b3 < 0 Financial inclusion and Gender equality are substitutes
b3 ¼ 0 Neither complements nor substitutes
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important information about the impact of the individual components. Based on this, we have run four
different models corresponding to every dimension of FI. Model 1 measures FI on the basis of financial
access, measured by the number of ATMs available per 100,000 adults. Model 2 measures FI on the basis
of availability of financial services, using the number of bank branches per 100,000 of population as its
proxy. Model 3 measures FI on the basis of financial usage, using bank deposits to GDP ratio as a proxy
for financial usage. Model 4 is an extension of Model 3, which is based on another proxy of financial
usage, i.e., the credit-deposit ratio. The selection of these proxies, corresponding to every dimension of
FI, is backed by the empirical literature (Kodan & Chhikara, 2011; Maity & Sahu, 2022).

3.1. Methodology

The study investigates the following dynamic panel model equation:

yit ¼ ai þ b0Yit−1þb1 Xit þ b2Xit−1 þ cZit þ eit (2)

Where yit represents the dependent variable for country i in year t, ai is the country-specific fixed
effect, b0 represents the coefficient of autoregressive dependent variable. xit is the independent variable
and its lag Xit−1 also used as a regressor with b1 & b2 as their corresponding coefficients. Zit Is a vector
of other exogenous variables, and uit is the random error.

3.1.1. Panel unit-root tests
If the series exhibits the behaviour of random walk or is close to a unit root process, it will be impos-
sible to identify the parameters or the parameters will be very weak. The employment of the first-
differenced GMM estimator can, therefore, lead to substantial finite-sample biases (Blundell & Bond,
1998). In series with unit root, the typical orthogonality criteria of the first-differenced GMM estimator
fail to hold (Lee & Azali, 2009). Therefore, unit root tests must be carried out on the series before any
further analysis can begin. Levin, Lin, & Chu devised a panel unit root test, often known as the LLC,
which examines the null hypothesis of non-stationarity or the presence of unit root. When doing panel
unit root tests, the Augmented Dickey-Fuller (ADF) test is used to ensure that the series is stationary. As
an example, LLC looks at the following ADF specification:

Dyit ¼ ai þ ciyit−1 þ
Xk

j¼1
Dyit−j þ eit (5)

Here y represents the variable to be tested for the presence of unit-root, t ¼ [1, T) represents the
time periods, and i ¼ [1, N) denotes the cross sectional units of the panel. The lag lengths are deter-
mined on the basis of three different information criteria: Akaike, Schwarz, and Hannan-Quinn. The ci
are assumed to be same across all the members of panel. The null hypothesis under the LLC test
assumes that panel is non stationarity i.e. ci ¼ c¼0 for all i. The alternative hypothesis can be formulated
as c1 ¼ c2 . . . c < 0 for all cross-sectional units showing the panel data stationarity.

3.1.2. The generalized method of moments (GMM) estimation
Although panel data offers many advantages over the cross sectional or time series data in terms of more
degrees of freedom and reduced collinearity among regressors thus improving overall efficiency of econo-
metric estimates, using panel data may also bring in problems like heteroscedasticity and autocorrelation
owing to heterogeneity in the characteristics of different cross sectional units in the model. Moreover, due
to autoregressive nature of dependent variable the problem of endogeneity also creeps in when the
lagged value of the dependent variable used as a regressor gets correlated with lagged error term. The
estimation of such dynamic panel data models using OLS will result in biased and inconsistent estimators.

Since EG necessarily depends upon its past values, this autoregressive nature creates the problem of
endogeneity in the process of removing time invariant cross sectional heterogeneity as shown in
Equation (3) below. The simultaneous presence of the first lag of dependent variable (Yit−1Þ and the
error term (eit−1Þ on the right side of the equation cause endogeneity hence neither fixed nor random
effects model can be used.

yit ¼ ai þ b0Yit−1þb1Xit þ eit (3)
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Yit − Yit−1 ¼ b0 Yit−1 − Yit−2ð Þ þ b1ðXit − Xit−1Þ þ ðeit − eit−1Þ (4)

To overcome these problems, Arellano and Bond (1991) developed the Generalized Method of
Moments for the estimation of dynamic panels. This technique runs a system of two equations, one in
levels and the other in first-differences. Estimators employ IV instruments, or ’internal’ instruments for
the two equations, by using the lagged values of the explanatory variables in both levels and first differ-
ences. GMM estimator effectively adjusts for unobserved country-specific effects and reduces measure-
ment error. In addition, system GMM yields consistent parameter estimates when the right-hand side
of the equation contains a lagged dependent variable which the within estimate is unable to do.
The instruments employed in the estimating method must meet the population moment criteria. The
Hansen test of over-identifying limitations can be used to test this assumption empirically. The null
hypothesis supporting the instrumental validity should not be rejected in this case. To get reliable GMM
estimates, it is necessary that the error term must display no serial correlation greater than order 1,
which is an extra requirement that must be met. The Arellano and Bond test can be used to examine
this hypothesis.

3.1.3. System GMM
First-difference GMM estimation cannot be employed if the panel unit root tests indicate signs of non-
stationarity in the levels series. The system GMM estimator, introduced by Blundell and Bond (1998),
makes use of extra moment limits to reduce the downward bias induced by processes with near unit
roots. According to the system GMM estimator, the bias is greatly reduced by utilising ‘acceptable sta-
tionary limitations on the initial condition processes’ (Lee & Azali, 2009). The system GMM estimation
employs a set of equations in first differences with adequately lagged levels as instruments, with
another set of levels equations with adequately lagged first differences as instruments. In a system with
both first-differenced and level equations, the GMM estimator uses a linear GMM estimator to merge the
two sets of moment conditions (Lee & Azali, 2009). For this analysis, we will employ both levels and dif-
ferences of all variables of interest, as well as lagged levels, following Blundell and Bond (1998) para-
digm if unit roots are found in the series.

To check the overall validity of the instrumental variables used in the regression analysis, Arellano
and Bond (1991) and Arellano and Bover (1995) suggested two specification tests. The Sargan test of
over-identifying restrictions is used to check the endogeneity of the instrumental variables. The null
hypothesis under the test is that instrumental variables used are not correlated with error terms and are
thus strictly exogenous. Failure to reject the null hypothesis implies that there is no correlation between
an instrument and an error term, which means instrumental variable estimations based on the instru-
ments chosen are valid. The second specification test checks the hypothesis of first and second order
autocorrelation of the differenced error terms. Under the null hypothesis of no serial autocorrelation
between the differenced error terms in an ideal model, the hypothesis related to AR (1) should be
rejected, while that of AR (2) should be retained.

Table 2. Definition and source of variables.
Variable Notation Source

ATMs per 100000 of adults ATM WDI (2020)
Bank branches per 100000 of adults BBR WDI (2020)
Bank credit to bank deposits (% GDP) CDR WDI (2020)
Bank deposits to GDP (%) BDPO WDI (2020)
GDP per capita (Constant 2015 US$) GDP WDI (2020)
Gender Inequality Index GII UNDP data (2020)
Gross fixed capital formation (% GDP) GFC WDI (2020)
Government final consumption expenditure GOVT WDI (2020)
Inflation, consumer prices (annual %) INF WDI (2020)
Trade (% of GDP) TRADE WDI (2020)

Notes: WDI: World Development Indicators. UNDP: United Nations Development Programme.
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3.2. Data

Table 2 provides the definition and sources of each variable used in the empirical estimation of the
model.

3.2.1. Dependent variable
The real GDP per capita (GDP) is used as the dependent variable in this empirical study. The data were
extracted from the World Development Indicators (WDI) published by the World Bank.

3.2.2. Explanatory variables
Financial inclusion: In accordance with the standard definition of FI, three broad measures of FI covering
all the three dimensions i.e. accessibility, availability, and usage of formal financial services are employed.
The accessibility of financial services is measured by the number of Automated Teller Machines (ATM)
per 100,000 adults. Availability of financial services is captured by the number of bank branches per
100,000 adults and usage of financial services is gauged by the volume of bank credit and deposits as a
percentage of GDP by commercial banks. The data for these variables was derived from the World
Development Indicators (World Bank) and the Global Findex Database. Since an improvement in the
level of FI promotes EG, the coefficient of FII is expected to be positive.

Gender equality: GEQ has been measured by subtracting the value of the Gender Inequality Index (GII)
from 1. GII has been developed by the United Nations Development Programme (UNDP). It is a compos-
ite index that measures gender inequality in three important dimensions: (1) Health, comprising
Maternal Mortality Rate and Adolescent Birth Rate. (2) Empowerment is composed of female and male
population with at least secondary education and female and male shares of parliamentary seats. (3)
Labour markets which account for female and male labour force participation rate. The value of the final
index ranges from 0 to 1, where 0 represents perfect GEQ and 1 represents perfect gender inequality in
the underlying indicators. Its data has been extracted from the UNDP database on gender inequality.

Control variables: Trade openness, inflation, gross capital formation, and government final consump-
tion expenditure have been used as the control variables. The data on these variables was obtained
from the World Bank’s World Development Indicators database.

4. Results and discussion

4.1. Descriptive statistics and correlation matrix

Table 3 presents descriptive statistics for various economic indicators across a dataset of 768 observa-
tions. The variables include metrics such as ATMs per 100,000 adults, bank branches per 100,000 adults,
bank credit to bank deposits as a percentage of GDP, bank deposits to GDP percentage, GDP per capita
in constant 2015US dollars, the Gender Inequality Index, government final consumption expenditure,
gross fixed capital formation as a percentage of GDP, inflation rates (consumer prices annual percentage
change), and trade as a percentage of GDP. The mean, standard deviation, minimum, and maximum val-
ues are provided for each variable, offering insights into their central tendencies, variability, and range.
The data reveals a spectrum of financial and economic characteristics, encompassing accessibility to
banking services, economic output, gender inequality, government spending, investment patterns, infla-
tion trends, and trade openness within the analysed dataset.

Table 3. Descriptive statistics.
Variable Obs Mean Std. Dev Min Max

ATMs per 100000 of adults 768 28.813 28.981 0 126.707
Bank branches per 100000 of adults 768 12.945 12.684 .421 92.338
Bank credit to bank deposits (% GDP) 768 102.176 86.479 17.519 867.942
Bank deposits to GDP (%) 768 42.305 25.234 3.827 129.25
GDP per capita (Constant 2015 US$) 768 3908.745 3092.297 370.341 15069.07
Gender Inequality Index 768 .462 .123 .167 .722
Government final consumption expenditure 768 13.295 3.905 5.039 26.471
Gross fixed capital formation (% GDP) 768 24.273 7.666 10.522 69.673
Inflation, consumer prices (annual %) 767 6.013 5.398 −18.109 51.461
Trade (% of GDP) 768 72.109 34.297 22.106 211.5
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Table 4 presents a matrix of correlations among different variables. Each row and column correspond
to a specific variable, such as ATM (ATMs per 100,000 of adults), BBR (bank branches per 100,000 of
adults), CDR (bank credit to bank deposits as a percentage of GDP), BDPO (bank deposits to GDP per-
centage), GDP (GDP per capita), GII (Gender Inequality Index), GOVT (government final consumption
expenditure), GFC (gross fixed capital formation as a percentage of GDP), INF (inflation, consumer prices
annual percentage), and TRADE (trade as a percentage of GDP). The correlation values range from -1 to
1, where 1 indicates a perfect positive correlation, -1 indicates a perfect negative correlation, and 0 indi-
cates no correlation. Positive correlations suggest variables moving in the same direction, while negative
correlations indicate variables moving in opposite directions. For example, ATM and GDP have a positive
correlation of 0.711, implying that higher ATM availability is associated with higher GDP per capita.
Conversely, GII and ATM have a negative correlation of -0.598, indicating that regions with higher gen-
der inequality tend to have fewer ATMs per 100,000 adults.

4.2. Panel unit root results

Table 5 presents the LLC panel unit root test results with trend and intercept at both levels and the first
difference. Since not all of our variables are stationary at levels, the first-difference GMM based on stand-
ard orthogonality conditions cannot provide efficient estimation due to downward bias in finite samples,
which paves the way for the use of a system GMM in the estimation of the model.

4.3. GMM estimation results

Table 6 presents the results of such estimation for GDP per capita as a measure of EG. The coefficient of
the first lag of GDP is significant and less than 1 which approves the structural stability of the models.
For Model 1 which measures FI by the demographic penetration of ATMs, the Coefficient of FII is -0.003.
For model 2, measuring availability of financial services by geographic penetration of banking services,

Table 4. Matrix of correlations.
Variables ATM BBR CDR BDPO GDP GII GOVT GFC INF TRADE

ATM 1.000
BBR 0.382 1.000
CDR 0.115 −0.062 1.000
BDPO 0.362 0.277 −0.159 1.000
GDP 0.711 0.301 0.111 0.295 1.000
GII −0.598 −0.412 −0.386 −0.264 −0.597 1.000
GOVT 0.310 0.237 −0.140 0.285 0.121 −0.21 1.000
GFC −0.051 0.051 0.133 0.135 0.037 −0.17 0.065 1.00
INF −0.052 −0.029 −0.004 −0.088 −0.083 0.039 −0.164 −0.05 1.000
TRADE 0.123 0.217 0.355 0.369 0.152 −0.43 0.213 0.15 −0.030 1

Table 5. LLC Unit root tests (akaike information criteria).

Variable

With individual intercept With individual intercept and trend

Level First difference level First difference

GDP 5.94 (2) −8.844 (2)��� 3.341 (3) −10.145 (3)���
ATM −6.60 (2)��� −1.61 (2)��
BBR −7.21 (2)��� −1.30 (2)�
BDPO −2.46 (2)��� −6.71 (2)���
CDR −4.198 (2)��� −6.830 (3)���
GEI −6.326 (2)��� −0.65 (2) −1.92 (2)���
INF −10.276 (2)��� −11.794 (3)���
TRADE −5.611 (2)��� −6.709 (3)���
GFC −2.421 (2)��� –2.848 (3)���
GOVT −2.427 (2)��� −5.938 (3)���
Source: Author’s calculations based on data from World Bank and UNDP.
Note: The figures depicted above represent the t-statistics from Levin, Lin and Chu test results and the figures in braces represent the max-
imum lag-length for each cross-sectional unit based on the Akaike Information Criteria.� Significance at 10%.�� Significance at 5%.��� Significance at 1%.
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the coefficient is .006 and for models 3 and 4, which measure the usage of financial services by deposits
and credit usage, the coefficients are 0.004 and 0.255, respectively. Therefore it can be concluded from
the results that FI produces pro-growth effects through all of its sub-components. These results are in
line with those of Inoue and Hamori (2016). This happens because FI increases the supply of loanable
funds in the financial markets by mobilising untapped idle financial resources from hitherto unbanked
populations, improves allocative efficiency in the distribution of financial services and helps entrepre-
neurs to avail credit facilities to start their own enterprises which collectively exert a profound impact
on EG. Similarly, GEQ in all models (Model 1 to 4) bears a significant and positive relationship with EG.
The corresponding coefficients in Models 1, 2, 3 and 4 are 0.95, 2.15, 2.67, and 0.49, respectively, which
means that higher equality between men and women serves as an engine of EG (Hill & King, 1995;
Lorgelly & Owen, 1999). This might happen through a number of channels. A highly functional, educated
and healthy female labour force contributes to EG through their labour and human capital. Higher GEQ
also leads to a reduction in the fertility rates (Klasen & Lamanna, 2009) which increases the education of
children and hence future embodied growth. Also a higher score on gender inequality index means that
a country is forgoing some growth by keeping the large female population uneducated, unhealthy, and
unrepresented in the political sphere and out of the labour force. Regarding the interaction effect
between FI and GEQ vis-a-vis EG, the empirical estimates lend credence to the existence of complemen-
tary effects between the two. The coefficients for all models are positive and statistically significant. This
happens because as the participation of women in economic activities increases, it creates both demand
pull and supply push factors. On the demand side, increased economic participation of women would
result in higher demand for financial products and services and on the supply side a higher pool of
financial funds would enable the financial system to reap the necessary economies of scale that could
further reduce the cost of financial services to those outside the ambit of the formal financial system.

Table 6. System GMM results.

GDP Financial access Financial availability
Financial usage

Model 1 Model 2 Model 3 Model 4

GDPi, t−1 .523��� .995��� .729��� .468�
(.085) (.224) (.154) (.276)

ATMi, t−1 −.003��
(.001)

BBRi, t−1 .006�
(.004)

BDPOi, t−1 .004���
(.0013)

CDRi, t−1 .255��
(.12)

GEIi, t .95� 2.15�� 2.67��� .49��
(.523) (1.01) (.803) (.259)

ATM�GEI .005���
(.002)

BBR�GEI .012��
(.006)

BDPO�GEI .008���
(.003)

CDR�GEI .002��
(.0008)

TRADE .0007��� .001�� .001��� .0025���
(.0002) (.0004) (.0003) (.0008)

INF −0009��� −.001�� −.002��� −.004��
(.0003) (.0005) (.0004) (.002)

GFC .05��� .03� .045��� .015
(.008) (.016) (.012) (.027)

GOVT −.015��� −.022��� −.013��� .008
(.004) (.006) (.005) (.0083)

AR(1) .004 .008 .001 .347
AR(2) .153 .622 .764 .258
Sargan test .344 .407 .028 .613
Instruments 39 30 30 23
Groups 48 48 48 48
���p < .01, ��p < .05, �p < .1.
Natural log of GDP, Gross Capital Formation and CDR has been taken throughout the regressions.
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Among the control variables used in the study, the coefficient on trade is positive and significant,
revealing the importance of international trade in EG. Economically speaking, one unit hike in trade
increases EG by 0.007%, 0.001%, 0.001%, and 0.0025% for models I, 2, 3, and 4, respectively. These
results validate the classical and neoclassical doctrine that international trade serves as the ‘Engine of
EG’. International trade via increased specialisation in the production of goods and services improves
efficiency in the allocation of resources among various productive ends. Also, trade helps to reap the
static and dynamic gains of economies of large scale production. These findings are in line with the
studies of Liu et al. (2009) and Uneze (2013), who also reported the positive impact of international
trade on EG. Similarly, the coefficient of inflation is negative and statistically significant for all models.
More specifically, a unit hike in inflation reduces EG by -0.0009%, -0.001%, 0.002%, and 0.004% in mod-
els 1, 2, 3, and 4, respectively. This is because inflation erodes the real value of cash balances, affects
consumption and investment decisions, and creates uncertainty in the economy, having a detrimental
impact on EG. These findings are in tandem with the results of Bruno and Easterly (1998); Adaramola &
Dada who also reported the deleterious effects of inflation on EG. Moreover, gross capital formation has
a coefficient that is both positive and significant. This means that more capital formation is good for EG.
The specific coefficients are 0.05%, 0.03%, 0.045%, and 0.015% for models 1, 2, 3, and 4, respectively.
Higher capital formation by increasing the availability of capital per worker in capital scarce developing
economies significantly improves productivity of labour and consequently EG. These findings are in line
with that of Uneze (2013) and Adhikary (2010) who also found a positive link between investment rates
and higher EG. However, government expenditure exhibited a negative impact on EG. An increase in
government expenditure is found to reduce EG by 0.015%, 0.022%, and 0.013% for models 1, 2, and 3,
respectively. According to Easterly and Rebelo (1993) this is largely due to the prevalence of unproduct-
ive government expenditure in developing countries. This is also because government expenditure, as
used here by definition includes expenditure on national defence and security and excludes military
expenditures that are a part of government capital formation.

5. Conclusion

In the extant literature on EG, a plethora of work has been done on the effects of FI and GEQ on EG.
These studies have generally provided evidence in favour of pro-growth effects from increased access to
finance as well as from greater gender parity. Notwithstanding these results, the interaction effect
between FI and GEQ has been left out. The goal of this paper is consequently to reassess the causal link
between GEQ, FI, and EG for the set of chosen developing economies while allowing an interaction
effect between FI and GEQ, which we believe may be responsible for omitted variable bias.

We have applied the endogeneity expunging technique of the system GMM for the empirical estimation
of the underlying panel model. The main results of the study can be summarised as follows: First, we find
that all measures of FI except ATMs have a positive and statistically significant impact on EG. Secondly, the
empirical results also revealed that better gender parity produces significant pro-growth effects. However,
the interaction of FI and GEQ is found to have a positive and statistically significant impact on EG. This
means that the pro-growth effect of GEQ is stronger in countries with higher levels of FI and weaker in
countries with higher levels of financial exclusion. The same is affirmed by the following arguments:

Firstly, improved gender parity would create both demand-side and supply-side push factors for FI. On
the demand side, the increased participation of women in economic activities on par with men would
mean more demand for financial products and services. On the supply side, this would enable the financial
system to reap enough economies of scale in providing credit and insurance services to the population,
especially the vulnerable ones. This would enhance EG as better gender parity would lead to the inclusion
of women in income-generating activities, which would necessarily promote growth.

Secondly, since some of the disparities between men and women are with respect to their use of finan-
cial products, FI also complements gender parity by correcting the financial deprivations of the population,
including women. This is primarily because financial access provides women with income-generating capa-
bilities, which clearly provides favourable avenues for increased economic participation of socially excluded
groups, including women. Hence, an all-inclusive financial system would promote growth directly as well
as via positive spillovers, especially in correcting the financial dichotomy between men and women.
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The modern development literature supports the relevance of financial access to inclusive development.
In terms of policy implications, our results indicate that higher growth rates are obtained from allocating
resources to both the building of financial infrastructure and promoting policies targeting greater gender
parity. This is particularly true in countries where gender inequality is rampant and a large fraction of
women are unbanked and outside the ambit of the formal financial system. A proper allocation of funds
between building an inclusive financial system and improving gender parity is then a key to sustain EG.

Finally, although the study adds a new dimension into the relationship between economic growth,
financial inclusion and gender equality, the study is not free from limitations which open way for future
research in this direction. Firstly, the study is based only on 48 developing countries due to the restric-
tions imposed by data availability. The future research could expand the study to a wider set of coun-
tries controlling for the effects of human capital, infrastructure, institutional quality, inequality and other
economic variables. Secondly, the study uses gender inequality index to measure gender inequality
while as the future research could use factor analysis to construct a measure of gender inequality based
on a more diverse set of variables. Lastly, our measures of financial inclusion are solely bank based and
completely ignore the importance of financial markets in determining financial development.

Note

1. Sustainable Development Goals 1, 2, 5, 8,9,10 and 17 enshrined in targets 1.4, 2.3, 5.6B, 8.3, 9.3, 10.5 and 17.16
respectively.
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