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The purpose of this study is to determine if financial inclusion in low-, lower-middle-, and

upper-middle-income nations promotes human development. Our aim was accomplished by

employing an empirical technique of using the System Generalized Method of Moments

(SGMM) and dynamic threshold panel (DTP) data on a sample of 79 nations between 2000

and 2017. Three sub-samples representing low-, lower-, and upper-middle-income nations

were created from the entire sample. In general, lower- and upper-middle-income nations’

human development is positively impacted by financial inclusion, according to SGMM

empirical studies. Furthermore, the DTP method’s results show that there is a threshold

impact for both human development and financial inclusion. The degree of human devel-

opment in upper-middle-income and lower-middle-income countries is greatly raised by

financial inclusion, whether the threshold is met or beyond.
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Introduction

The central question in the inclusion-development literature
in recent times is whether financial inclusion (FI) can
enhance human development (HD)—a topic that has

gained significant attention (Kamalu and Wan Ibrahim 2021;
Ofosu-Mensah Ababio et al. 2021; Matekenya et al. 2021;
Duvendack and Mader 2019; Nanda and Kaur 2016). Rather than
only increasing economic wealth, HD seeks to increase the
richness of human existence, according to the United Nations
(2022). To further enhance people’s lives and promote sustainable
development, the World Bank (2022a, 2022b) views HD as the
cornerstone of its strategy. Special attention has been given to HD
as it is founded on three primary dimensions: standard of life,
healthcare, and education. Enhancing HD is seen by governments
and policymakers as a top priority.

Numerous disparities in the HDI score have been reported
globally. The HDI score of 0.8 or more was observed in the
majority of industrialized nations, for instance. Strong economy,
stable governments, broad access to healthcare and education,
and long life expectancies are all reflected in this high HD.
Conversely, the least developed nations (LDCs) typically have
HDI values that are lower than 0.55. Unstable governance, per-
vasive poverty, inadequate education, limited access to healthcare,
and inadequate education are the causes of this low HD.

In recent years, there has been an extensive debate on the
definition and measurement of FI. Nevertheless, the definition of
the World Bank (2022a, 2022b) is the most used in recent
empirical studies. Financial inclusion (FI) refers to the availability
of practical and reasonably priced financial goods and services that
satisfy customers’ demands in terms of payments, transactions,
savings, credit, and insurance, all of which are provided in an
ethical and sustainable manner. However, per the United Nations,
FI is not just the access and the use of financial services but also
focuses on their qualities. Focusing on quality means that
financial services are timely and accountable, responsive to cli-
ents’ needs and capabilities, and safe and user-friendly. Rangar-
ajan (2008) defines FI as a “process of ensuring access to timely,
proportionate and affordable financial services by weaker sections
and low-income groups.”

According to Demirguc-Kunt et al. (2018), the 2017 Global
Findex survey states that 69% of individuals worldwide have an
account. Multiple gaps are filled by this global rate. For example,
94% of individuals in high-income nations have a bank account,
but just 63% in underdeveloped countries do. Also, according to
the 2017 Global Findex study, just 12% of individuals in Sub-
Saharan Africa have a mobile money account in 2014. A growing
body of research has been focused on whether FI can enhance
HD. Significant literature supports FI’s positive effect on HD
(Kamalu and Wan Ibrahim 2021; Emara and El-Said 2021;
Matekenya et al. 2021; Van et al. 2021). The lives of isolated
impoverished families are improved, and their economic activity
is stimulated. FI enables individuals to save money and spend
more on needs by providing digital services (Morgan and Long
2020). FI also reduces payment costs and helps in risk manage-
ment for individuals. Increased education and skill are favorably
correlated with FI (World Bank 2016). Many kids don’t attend
school because they can’t afford the costs of their education,
including fees and other expenses. Expanding low-income
families’ access to school financing and removing obstacles to
education can be accomplished by promoting FI through the use
of financial services. Since education enhances knowledge and
abilities, it can promote learning. Even though education is
acquired through professors or instructors while knowledge is
acquired through self-motivation or self-advancement, the two
ideas are deeply entwined. Education and knowledge increase
capability and proficiency because it is understood that capability

is a confluence of technical and non-technical skills, knowledge,
procedures, tools, and behaviors. By competence and knowledge,
it also results in a rise in work and a decrease in poverty.
According to Chakrabarty and Mukherjee (2022) FI facilitates
improvements in well-being. HD will therefore speed up.

While some studies suggest a positive impact of FI on HD
(Abdelghaffar et al. 2023; Djekonbe et al. 2022; Ofosu-Mensah
Ababio et al. 2021; Kamalu and Wan Ibrahim 2021; Emara and
El-Said 2021; Matekenya et al. 2021; Van et al. 2021), others
suggest a negative correlation. Given the inconsistent findings, the
goal of this study is to see if increased FI in low- and middle-
income countries improves HD. We employed the SGMM as an
empirical method and a sample of 79 nations from 2000 to 2017
to achieve this (Fig. 1).

Low and middle-income countries are considered an
appropriate case study to assess the link between FI and HD.
These countries recorded weak levels of HD and FI. There is a
strong need to improve and see how these indicators coexist.
According to the statistics of the World Bank, the average
number of ATMs per 100,000 adults is 39 for upper-middle-
income (UMI) countries, 12 for lower-middle-income (LMI)
countries, and only 3 for low-income (LI) countries. In addi-
tion, the average value of the Bank branches per 100,000 adults
in these countries also remains very weak. It represents 17 for
UMI countries, 20 for LMI countries, and only 2 for LI coun-
tries. In the same vein of the idea, and according to the UNDP’s
HD reports, the HDI’s average value does not exceed 0.6, and
some countries registered fragile levels. For example, the lowest
level is 0.2 for UMI and LI countries and 0.3 for LMI. So, we
think investigating the linkage between FI and HD and how
they develop and coexist over time could be an interesting topic
for these countries.

This study makes many contributions to the body of current
literature. First, to our knowledge, few studies explored the link
between FI and HD in low and middle-income countries. This
study presents an insight into how FI affects HD in low and
middle-income countries and how this effect differs across the
groups of countries. Second, previous studies on this subject have
only tested the effect of FI on HD using an index of FI. The
authors of these studies have not checked the effect of the two
dimensions of FI: access and usage. In the current study, we used
three primary measurements: the access dimension, and the usage
dimension and we built a synthetic index of FI. Using these
dimensions, we can detect which dimension contributes more to

Fig. 1 From financial inclusion to human development. This figure presents
channels through wich financial inclusion affects human development.
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HD in low and middle-income countries. Third, to learn more
about the connectedness between FI and HD, the whole sample
was divided into three sub-samples: low-, lower-middle, and UMI
countries. Based on the empirical findings, we can address some
specific recommendations for each group of countries.

Only for LMI and UMI nations do empirical evidence generally
suggest the positive effect of FI on HD. For LI nations, however,
no discernible impact was discovered. Furthermore, DTP tech-
nique results show that there is a threshold impact in both FI and
HD. Below or above the defined threshold, FI significantly
increases the level of HD. The result of this paper could be
beneficial for policymakers of these countries. First, there is a
strong need to improve the level of FI to enhance the level of HD.
Second, a certain income level should be achieved to benefit from
FI. The level of income mediates the inclusion-HD relationship.

The remaining sections of this work are as follows. Section 2
contains the review of the literature. The sample and the
empirical technique are presented in Section 3. Section 4 dis-
cusses the findings. The results of the robustness assessment are
shown in Section 5. Section 6 wraps up and covers some policy
recommendations.

Literature review
Policymakers and scholars have increasingly focused their
attention on two of the most important issues: low levels of HD
and higher degrees of financial exclusion. Encouraging FI and
advancing HD are among the shared goals of nations, interna-
tional organizations, and governments.

There is currently much disagreement around the meaning and
metrics of FI, with no widely agreed upon definition in place
(Pesque-Cela et al. 2021:318). The early criteria were based on
how various people were able to use formal financial services
(Carbó et al. 2005). Demirgüç-Kunt et al. 2017 present progres-
sively more contemporary definitions that emphasize that FI
should not be confined to only providing access to financial
services, but rather emphasise their quality, prices, and utilization.

Accurately like the definition issue, recent empirical research
have approached the task of assessing FI differently. While there
is broad consensus about the application of FI as a multifaceted
term, there is less consensus regarding the selection of its primary
aspects (Pesque-Cela et al. 2021:318). Furthermore, utilizing
composite indices to measure FI has been deemed advantageous
in a number of ways; yet, opinions differ about the most effective
way to create these indexes.

When it comes to utilizing indices of banking service usage and
accessibility across 99 nations to gauge how inclusive financial
systems, Beck et al. (2007) are regarded as industry pioneers.
However, their measurements are based on aggregate indicators
which are considered as the common limitation. Hence, using
these indicators, the measure of FI suffers from various mea-
surement problems. Initially, there’s a chance that certain overall
metrics exaggerate the availability and utilization of financial
services. Second, using these aggregate indicators, the exclusion of
non-residents is not possible. Third, some indicators such as
deposits and loans (in % GDP) measure better financial devel-
opment rather than FI. To overcome these problems using
aggregate indicators, Allen et al. (2016) have used micro-level
survey data collected by the World Bank.

Much work has gone into developing these indexes since there
are several benefits to utilizing them as a gauge of FI. The creation
of an index of FI was originally done by Sarma (2008) and Sarma
and Pais (2011). These authors’ suggested indexes combine data
on financial service availability, accessibility, and usage into a
single value. This number falls between 0 and 1. total financial
exclusion is represented by a number of 0, and total inclusion is

represented by a number of 1. Regarding their methodological
methods, a number of scholars have put out novel indices that
diverge from Sarma’s (2008) index. A new measure of FI that is
distinct from Sarma’s (2008) was recently suggested by Mialou
et al. (2017). The difference is with the normalization, weighting,
and aggregation techniques.

There are numerous theoretical vantage points to view the
connection between HD and FI. These vantage points emphasize
the diverse ways in which FI advances the general welfare and
growth of people as well as communities. The following impor-
tant theories aid in the explanation of this relationship:

FI is viewed through the lens of Sen’s (1993) Capabilities
Approach as a way to empower people by giving them access to
the financial resources they need for economic engagement,
healthcare, education, and other facets of life. In the same vein,
the human capital theory of Schultz (1961a, 1961b) contends that
an individual’s total productivity and well-being are enhanced by
investments in their education, health, and skill sets. By supplying
resources for healthcare and education, FI fosters the develop-
ment of human capital and raises each person’s potential for
productivity.

In addition, the empowerment theory supposes that FI is often
associated with empowerment. Therefore, access to financial
services empowers individuals by giving them control over their
financial resources, fostering economic independence, and
enabling them to make meaningful choices in their lives. Fur-
thermore, the empowerment theory postulates that FI and
empowerment are frequently linked. As a result, having access to
financial services empowers people by allowing them to take
charge of their finances, promote economic independence, and
make important life decisions.

According to the inclusive growth theory, FI is a major factor
in inclusive growth because it makes sure that more people can
engage in the economy and have access to financial resources.
The networks, connections, and social trust that exist within a
community are referred to as social capital (social capital theory),
and FI can help these things grow. Financial services accessibility
promotes economic exchanges, teamwork, and cooperation,
enhancing the social fabric of communities and advancing their
general development.

These theoretical stances offer a framework for comprehending
the complex interplay between HD and FI. They emphasize how
crucial it is to make sure financial services are not only available
but also improve people’s capacities, opportunities, and general
well-being.

Several empirical studies have been conducted on whether FI
can improve HD. Although a major portion of the inclusion-HD
literature supports the favorable effect (Kamalu and Wan Ibrahim
2021; Matekenya et al. 2021; Van et al. 2021).

In Bangladesh, India, and Pakistan, Chowdhury and
Chowdhury (2023) conducted a more contemporary study on the
contribution of FI to HD. Findings from the generalized method
of moments (GMM) verify that FI has a positive impact on HD.
The researchers discovered that life expectancy, educational
achievement, and income level are all positively impacted by FI.
Barik et al. (2022) looked at the relationship between HD and FI
from 1993 to 2015 in the Indian setting. According to the
empirical findings, FI greatly advances human growth.

Investigating the relationship between human growth and FI,
Sarma and Pais (2011) used a sample of 49 countries. The results
of the study indicate a tight relationship between HD and FI. The
first indicator’s level closely follows the second indicator in each
nation. Infrastructure, economic factors, wealth, inequality,
urbanization, and literacy were deemed to be considered as sig-
nificant factors. FI, however, is unaffected by the health of the
banking industry.
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Using a sample of 68 countries from 2004 to 2012, Nanda and
Kaur (2016) investigated the relationship between FI and HD.
Initial results show that over the research period, there was a rise
in the degree of FI. On average, the FI index upgraded from 0.292
(low inclusion level) in 2004 to 0.332 (medium inclusion level) in
2012. Second, the empirical results show a strong and significant
connectedness between the two indicators. The authors also
found a movement between the index of FI, the HD index, and
the income level. While some studies investigated the relationship
between FI and HD, others investigated the causal relationship
between these two indicators. For instance, Ofosu-Mensah Aba-
bio et al. (2021) discovered that a lack of FI is a result of low HD.
Furthermore, encouraging HD may be achieved via expanding
the banking industry and enhancing FI.

By Matekenya et al. (2021), the African situation was investi-
gated. The relationship between FI and HD was examined by the
authors using a sample of Sub-Saharan African (SSA) nations.
Their research, like that of most others, uses the access and usage
component as a stand-in for FI. Empirical results from the
Generalized Method of Moments (GMM) approach show a
favorable and substantial association between FI and human
growth in this region. Based on this positive association, the
authors recommend that policymakers of these countries reduce
the cost of access and usage of financial services for greater FI. For
the same context, it was reported that greater FI through
improving the access and usage dimensions positively affects HD
in sub-Saharan Africa (Djekonbe et al. 2022).

To check whether FI affects HD in Iran, Kamalu and Wan
Ibrahim (2021) have used a sample of Organization of Islamic
Cooperation (OIC) member countries. Overall, findings revealed
that FI promotes higher HD. The same result was found by
Anurag et al. (2014). The authors used a sample of 28 states and
six regions of India to explore the link between FI and HD.
Empirical results show that FI and HD indexes are positively
correlated. The authors state that greater FI should be considered
a policy priority in India to achieve robust growth and enhance
human and economic development(ED).

Although the majority of the studies mentioned above con-
centrate on the direct impact of FI on HD, some studies focus on
the indirect impact of FI on growth, poverty, and disparity. In
keeping with this idea, Ali et al. (2021) investigated whether FI
boosts ED in member nations of the Islamic Development Bank
(IsDB).

Using a range of econometric approaches, such as including
the generalized method of moments (GMM), two-stage least
squares (2SLS), panel vector autoregressive (VAR), and panel
Granger causality tests, findings show a favorable correlation
between FI and economic growth (EG). Furthermore, a bi-
directional causal relationship between the two variables is
revealed by the Granger causality study. More recently, Demir
et al. (2022) looked into the relationship between wage disparity
and FI. 140 nations from the Global Findex for the years 2011,
2014, and 2017 were used as a sample. The authors assume that
FI caused by fintech impacts inequality both directly and indir-
ectly. According to research results from the quantile regression,
FI is a crucial pathway by which FinTech lowers income disparity.

Khan et al. (2021) examined whether FI can both guarantee
financial security and decrease poverty and income disparity.
They employed multiple regressions as an empirical approach
and a sample of 54 African nations spanning the years 2001 to
2019 to accomplish this objective. According to the empirical
findings, FI considerably lowers poverty and wage inequality and
improves financial stability. Additionally, Dogan et al. (2022)
looked at how FI affected three metrics of poverty in the Turkish
context: the lower middle-income line, the lower middle-income
poverty line, and the higher middle-income poverty line. The

authors demonstrated that FI reduces poverty in Turkey using
logistic regressions. Additionally, they demonstrate how spending
on money and health is necessary for FI to significantly affect
poverty.

FI’s impact on growth in developing nations was examined by
Van et al. (2021). The outcome is consistent with a favorable
correlation between ED and FI. More specifically, the authors
disclose that this favorable association is more pronounced in
nations with low levels of FI and income.

The relationship between FI and EG was examined by Emara
and El Said (2021) utilizing data for 44 emerging markets (E.M.s)
and the Middle East and North Africa (MENA) during the
1990–2018 period, in contrast to other research that concentrated
on developing or low– and middle-income nations. The selected
sample’s growth and FI are positively correlated, according to
SGMM empirical findings. Outcomes also show that a company’s
ability to obtain financing influences its growth rate favorably and
significantly—but only when robust institutions are present.

Although most of the studies on the nexus between FI and HD
have been focused on a linear approach, few studies discussed the
potentially nonlinear relationship. For example, Kim and Lin
(2011), explored the nonlinear relationship between income
inequality and financial development. They performed the
instrumental-variable threshold regressions approach. The
authors found that there is a threshold effect in this relationship.
Abdelaziz and Helmi (2019) studied the nonlinear relationship
between financial development and HD in the MENA region.
Empirical results of the panel smooth transition regression
(PSTR) model indicate that there is a threshold effect in this
relationship. This threshold differs across oil-exporting and oil-
importing countries. In addition, the authors found that above
these thresholds, financial development improves HD, however;
below the defined thresholds, it acts negatively and significantly.

When reviewing the literature, we note that few empirical
studies focused on low and middle-income countries. For
example, Abdelghaffar et al. (2022) supported FI’s positive and
significant effect on HD. However, they conclude that low- and
LMI countries benefit form FI rather thanhigh-income and UMI
countries. This study extends the existing literature on the FI-HD
relationship. It compares the connectedness between FI and HD
in UMI, LMI, and LI countries.

The relationship between FI and HD involves several
mechanisms and channels through which increased access to
financial services can positively impact various aspects of indi-
viduals’ lives. Below are some key mechanisms on how FI can
affect the three components of HD.

Through microfinance initiatives, individuals can obtain credit.
This enables them to start or grow businesses, invest in ventures
that generate revenue, and improve their overall financial well-
being. Having access to financial services like savings and insur-
ance also helps people manage the risks inherent with unforeseen
occurrences like crop failure, natural catastrophes, or medical
issues.This can keep households from becoming impoverished as
a result of unanticipated events. FI gives business owners the
capital to launch or grow their enterprises. This promotes crea-
tivity, economic expansion, and the creation of jobs, which
benefits the development of the individual, the firms as well as the
community. Additionally, having access to official financial ser-
vices helps families budget and save for future costs, such as
schooling. Higher savings can result in higher school enrollment
rates. Concerning healthcare, FI makes insurance and savings
products more accessible, which helps people and families deal
with unforeseen medical costs. People may have better health
outcomes as a result of being able to afford medical care.

It’s crucial to note that the effects of FI on HD can differ
based on regional circumstances, legal frameworks, and the
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particular layout of FI programs. A comprehensive strategy is
frequently needed for effective implementation, one that
tackles problems like consumer protection, financial literacy,
and the availability of financial services in addition to access
to them.

Empirical design
Data. We utilized a dataset related to 79 LMI countries from
2000–2017 to examine if FIhas an impact on HD. As per the
World Bank classification1, economies classified as LI have a gross
national income (GNI) per capita of $1045 or less, as determined
by the World Bank Atlas method. LMI economies are those that
have a GNI per capita ranging from $1046 to $4095, while UMI
economies have a GNI per capita ranging from $4096 to $12,695.

The initial sample covers 94 countries; however, due to the
unavailability and the discontinuity of some data, particularly FI
information, 15 nations are removed. Thus, the final sample
consists of 79 countries. This study is limited to only 2017 since
data related to FI are available only up to this year. To learn more
about the dynamic connection between FI and HD, the whole
sample of 79 countries was divided into three sub-samples, 27
UMI countries, 26 LMI countries, and 26 LI countries. The World
Development Indicators (WDI) database2 is the primary source
of data, while data for the HD index are gathered from the
UNDP’s HD reports.

Human Development Index (HDI). In this study, HD was quan-
tified using the HD Index (HDI). UN-compiled data is used to
create the HDI measure. It is employed to measure average
performance in fundamental areas of HD. Three principal
dimensions exist. Measured by life expectancy at birth, the first
one is the health component. The mean years of education for
people 25 years of age and older, as well as the anticipated years
of education for children of school-age, are used to measure the
second dimension, which is education. The third dimension
pertains to the level of life, which is determined by the gross
national income per capita.

These three indicators are then combined and normalized to
get the index. First, a scale with a range of 0 to 1 is applied to all
of the indications.This is accomplished by giving a score of 1 to
countries that are at or above the maximum value and 0 to
countries that are at or below the minimum value for each
indicator. Each indication is assigned a minimum and maximum
value. Afterwards, the indicatiors are combined. The geometric
mean over the three dimensions is calculated by taking the
arithmetic mean of the knowledge indicators.

This index score is a single number and ranges from 0 (lowest
degree of HD) to 1 (highest level of HD). The first is ranked
between [0.8 and 1] and indicates a very high HD. The second
one indicates a high level of HD and it ranges between [0.7 and
0.79]. The third one refers to a medium HD when the score is
between [0.55 and 0.70]. The fourth one is relative to low HD if
the score is below 0.55.

Like all indexes, the HDI index presents some advantages and
some limitations when gauging HD, the HDI index is the most
often used metric globally. In contrast to the GDP, the HDI
considers social indicators and an individual’s health in addition
to economic progress as a means of HD. Since it considers living
conditions and literacy levels in addition to ED, it is also regarded
as more trustworthy. The accuracy of the HDI is increased by its
three key components: income level, education, and health.
Policymakers can readily modify and execute economic policies
to raise the standard of HD based on the HDI ratings.
Additionally, it enables the government to identify areas in need
of quick attention and action.

One of the HDI index’s drawbacks is that it responds less to
abrupt changes and instead concentrates on long-term develop-
ments in a nation, such as the life expectancy indicator.
Furthermore, there is significant variation in the HDI index
across nations, and the relationship between a nation’s wealth and
welfare is not taken into account. When calculating economic
welfare, certain important metrics—such as death rate, gender
equality, wealth distribution, and poverty—were overlooked. It
also leaves out several things, such as environmental degradation,
which can have a big impact on people’s quality of life.

Financial inclusion measurements. According to the definition by
the World Bank (2022a, 2022b), “FImeans that individuals and
businesses have access to useful and affordable financial products
and services that meet their needs–transactions, payments, savings,
credit, and insurance–delivered in a responsible and sustainable
way”. Another definition of FIis the process of making formal
financial services conveniently accessible, available, and useable
across all economic sectors (Sarma 2016).

Despite that, FI has been treated as one of the most important
topics that have several effects on the micro-economic and
macro-economic levels; its measurement lacks official consensus
(Tram et al. 2021). Several empirical research heavily relied on the
Global Findex database (for example, Hund et al. 2007; Danisman
and Tarazi 2020). Additionally, this database remains one of the
most valuable international databases on FI. In some other
studies, various FI metrics have been employed individually to
capture access to and use of financial services (for example, Allen
et al. 2016; Demir et al. 2022). However, literature on FI has
reported little consensus regarding three main measures: the
access dimension (e.g., Hakimi et al. 2022; Rasheed et al. 2016;
Adeola and Evans 2017), the usage dimension (e.g., Hakimi et al.
2022; Evans 2015; Adeola and Evans 2017; Sarma 2008; 2012) and
the index of FI (Sarma 2008; Ahamed and Mallick 2019; Hakimi
et al. 2022).

Since there is an agreement on the use of the access dimension,
the usage dimension, and the index of FI(e.g., Hakimi et al. 2022;
Rasheed et al. 2016; Adeola and Evans 2017; Evans 2015; Sarma
2008; 2012; Ahamed and Mallick 2019), this study adheres to this
agreement and uses three measures. The first one is the access
dimension which is an indicator of access to financial services.
Two proxies are used for the access dimension.

We used ATM per 100,000 adults (ATM) bank branch per
100,000 adults. The second dimension is usage dimension, which
relates to how people and organizations use financial services. We
calculated the ratio of bank deposits to GDP (DEPO) and
domestic credit to the private sector (DCPS). The third one is the
FI index. We constructed a composite FI index (IFI) as a
robustness assessment, following Hakimi et al. (2022), Sarma
(2008), and Ahamed and Mallick (2019). This index is derived
from the four indicators mentioned above: ATM, BRAN, DEPO,
and DCPS. Using Principal Component Analysis (PCA), we
created the FI (IFI) index. This technique reduces the
dimensionality of data while not losing more information. In
addition, the PCS removes correlated features and reduces
overfitting.

Hence, the present study examines the relationship between FI
and HD, using two measures of FI, which capture ‘access’ to and
‘use’ of financial services, as well as a FIindex, which includes
both dimensions of financial inclusion3.

The World Bank’s definition of FIincludes quantitative and
qualitative dimensions. However, this study focuses only on the
“quantitative dimension” of FI (i.e., access and use) and does not
take account into its “qualitative” dimension (i.e., whether
financial services, such as credit, are delivered responsibly and
sustainably).
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Empirical approach. Following Ofosu-Mensah Ababio et al.
(2021), As an empirical method, we used the SGMM method to
investigate the link between FI and HD. These authors claim that
when the individual dimension (N) of the data is greater than the
temporal dimension (T) of the data, the SGMM is the best
approach to use. The SGMM offers reliable findings and effective
parameter estimates in contrast to the ordinary least squares
(OLS), fixed, and random effect models, which struggle with bias
from missing variables and measurement error (Teixeira and
Queirós 2016). In addition, this method deals with one of the
most severe econometric problems: the endogeneity problem
(Danisman and Tarazi 2020 and Hakimi et al. 2022).

In addition, the use of dynamic panel data requires approval of
the homogeneity test. This is why, in the first step, we apply the
slope homogeneity test of Pesaran and Yamagata (2008).
However, several authors who have studied the relationship
between FI and HD assert that the relationship is nonlinear. To
this end, in the second step, we apply the Wald and Fisher
linearity tests against the dynamic panel threshold model
proposed by Kremer et al. (2013). The model, based on threshold
regression takes the following form:

yit ¼ μit þ β01zitI qit ≤ γ
� �þ β02zitI qit > γ

� �þ εit

where i= 1,...,N represents the number of countries in the panel
and T= 1,..., T is the time. The country-specific fixed effect is μit ,
while the error term is εit . I(.)stands for the indicator function of
the regime set by the threshold variable qit and the threshold level
γ. zit is a vector of m-dimensional explanatory regressors which
may include lags in the dependant variable (y) and other
endogenous variables. The explanatory variables vector is divided
into a subset z1it , of exogenous variables uncorrelated with εit , a
subset of endogenous variables z2it ,correlated with εit . Addition-
ally, this model also requires an adequate set of k ≥ m
instrumental variables Xit including z1it .

The individual effects (μ_it) need to be removed using a fixed-
effects transformation in the first stage of model estimation in
Eq. (1). We therefore use the orthogonal forward deviation
approach of Arellano and Bover (1995), which is given by the
following formula:

ε�it ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
T � t

T � t þ 1

r

εit �
1

T � 1
εiðt�1Þ þ � � � þ εiT

� �� �

This technique has the advantage of avoiding serial correlation
of the modified error terms. This feature enables the estimating
process developed for a cross-sectional model to be applied to
dynamic panel data models.

Estimation involves identifying and selecting the threshold
value γ with the smallest sum of squared residuals Having
determined δ ̂, the slope coefficients can be estimated by the
generalized method of moments (GMM) for instruments
previously used and the thresholdδ ̂ previously estimated.

We specify the following threshold model using the dynamic
panel threshold model to analyze the effect of FI on HD in Lo,
Low-middle and Up-middle Income countries:

HDIit& ¼ μit þ β01IFIitI IFIit ≤ γ
� �þ δ1I IFIit ≤ γ

� �

þ β02IFIitI IFIit > γ
� �þ θzit þ εit

IFIit being both the threshold variable and the regime-dependent
regressors in our application. zit gives the partially endogenous
vector of control variables, in which the slope coefficients are
assumed to be regime-independent. In line with Kremer, Bick,
and Nautz (2013), we allow differences in the regime intercept δ1.
Initial HD is regarded as an endogenous variable, z2it = Initial=
HDIit while z1it contains the remaining control variable which
for our application include the ATMi;t , BRANi;t , INVESi;t , FDIi;t ,

TRADEi;t , INFRAi;t , GSAVt , GNEi;t , LOANSi;t , DEPOi;t and
DCPSi;t .

Similar to Arellano and Bover (1995) and Kremer, Bick, and
Nautz (2013), we use lags of the dependent variable
(HDIit�1,.…HDIit�p) as instruments. A bias/efficiency trade-off
exists in finite samples when selecting the number (p) of
instruments. The use of all available lags of the instrumental
variable (p= t) may improve efficiency, while decreasing the
number of instruments to 1 (p= 1) may prevent over-adjustment
of the instrumented variables, which could lead to biased
coefficient estimates.

Besides, we follow an empirical strategy based on three steps.
Since FI is measured through access and usage, we investigate the
effect of the access dimension on HD in the first step. The
econometric model is given in Eq. (1).

HDIi;t ¼ β1ATMi;t þ β2BRANi;t þ β3INVESi;t þ β4FDIi;t
þ β5TRADEi;t þ β6INFRAi;t þ β7GSAVt

þ β8GNEi;t þ β9LOANSi;t þ εi;t

ð1Þ

The second step consists of testing the effect of the usage
dimension on the level of HD, and the model to be tested is as
follows:

HDIi;t ¼ β1DEPOi;t þ β2DCPSi;t þ β3INVESi;t
þ β4FDIi;t þ β5TRADEi;t þ β6INFRAi;t

þ β7GSAVt þ β8GNEi;t þ β9LOANSi;t þ εi;t

ð2Þ
Following Hakimi et al. (2022), in the third step, as a

robustness check, we built an index of FI (IFI) using the four
proxies of FI. The index of FI (IFI) is built using the Principal
Component Analysis (PCA).

HDIi;t ¼ β1IFIi;t þ β2INVESi;t þ β3FDIi;t
þ β4TRADEi;t þ β5INFRAi;t þ β6GSAVt

þ β7GNEi;t þ β8LOANSi;t þ εi;t

ð3Þ

Besides FI, we used several control variables to explain changes
in HD. We include domestic or foreign investments as a control
variable in the econometric model. FDI facilitates technological
transfer that enhances skills and narrows the gap between
education and employability. Additionally, local investment
creates more job opportunities that improve living conditions
(Hakimi and Hamdi 2016; Abdelaziz and Hamdi 2019). Trade
openness is considered a driver for EG and HD. Trade openness
affects HD through EG, environmental quality, and health
conditions (Abdelaziz and Hamdi 2019). Prior studies have
recognized the importance of infrastructure in improving HD.
These research have concluded that infrastructure services inhibit
inclusive development. Gross saving and gross national expen-
diture. These two indicators inform about the level of income and
the level of expenditure. They also indirectly inform about HD in
each country. HD is supported by credits from the International
Bank for Reconstruction and Development (IBRD) or the
International Development Association (IDA).These credits
finance projects aiming to improve infrastructure, education,
healthcare, food, and potable water access.

All variables’ definitions are given in Table 1.
As described in the data sub-section, the sample of 79 countries

was divided into three sub-samples, 27 UMI countries, 26 LMI
countries, and 26 LI countries.

Empirical findings
Our initial presentation of summary statistics for the three sub-
samples is made in this section. The multicollinearity issue is
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checked for in the second step. We conclude by discussing the
empirical results.

Summary statistics and correlation. Statistics that are descriptive
are included in Table 2. Statistics for the three sub-samples—
UMI, LMI, and LI—are provided for comparative analysis.

According to Table 2, the average HDI score for UMI nations
is 0.72, but it is around 0.61 and 0.46 for LI countries,
respectively. As expected, the highest level of HDI is registered
by UMI countries with a score of 0.82. LI countries recorded the
lowest HDI score with only 0.33.

Argentina had the greatest level of HDI for UMI nations (0.82),
Georgia had the lowest-income countries (0.75), and Togo had
the lowest-income countries (0.71). However, the lowest score of
HDI in the UMI countries was registered by Angola with a score
of 0.49, by the Congo Republic for LI countries with a score of
0.42 and by Niger for the lower-income countries with a score
of 0.33.

For the scores for each of the HDI dimensions, Supplementary
Appendix 2 shows that the mean value of the per capita GDP is
6195$ for UMI countries, 3202$ for LI countries, and 1120$ for

lower-income countries. The second component of the HDI score
is life expectancy at birth. This dimension records an average of
71 years for the UMI countries, 65 years for the LI countries, and
57 years for the lower-income countries. Year of schooling is the
third dimension of HDI. It registers a mean value of 8 years for
UMI countries, 6 years for LI countries, and only 3 years for
lower-income countries.

Concerning FI indicators, we found that the average number of
ATMs per 100,000 adults is 39 for UMI countries, 12 for LMI
countries, and only 3 for LI countries. In addition, statistics show
that the mean value of the number of bank branches per 100,000
adults is 17 for UMI countries, 20 for LMI countries, and only 2
for LI countries. From these statistics, we note that through the
access dimension, the level of FI is very weak in LI countries
compared to those in upper and LMI countries.

The utilization dimension, like the access dimension, under-
lines the supremacy of upper- and LMI nations. According to
statistics, the average GDP percentage deposit for UMI nations is
44%, for LMI countries it is 32%, and for LI countries it is 29%.
Additionally, we found that the mean value of DCPS in UMI
nations is 42%, but it is only 16% in LMI nations. The poor level
of FI in LI nations is once again confirmed by descriptive data
employing the usage dimension.

In reference to the FI index constructed by Principal
Components Analysis (PCA), statistical data suggests that the
average value of this index is 0.38 for nations in the UMI range,
0.16 for countries in the LMI range, and −0.62 for countries in
the LI range.

We check for the multicollinearity issue in Table 3a after
providing some descriptive data on the variables employed in this
study. A relatively low correlation exists between the independent
variables, as this table demonstrates. At greater than 60%, BORR,
ATM, and ACC have the greatest values. These variables,
however, represent important FI metrics that have been
independently examined in the robustness check or in models
(1), (2), and (3). Consequently, we verify that multicollinearity is
not a major issue.

Utilizing the variance inflation factors (VIFs), we do a second
assessment of the multicollinearity issue. In a model where the
variables are uncorrelated, a value of 1 denotes this. A moderate
correlation is shown by a number between 1 and 5, while a
potentially severe connection is shown by a value larger than 5. In
Table 3b, the results are shown. We may infer from this Table
that there is no possibly severe correlation between the variables

Table 2 Descriptive statistics.

UMI countries LMI countries LI countries

Variable Mean Min Max Mean Min Max Mean Min Max

HDI 0.72 0.49 0.82 0.61 0.42 0.75 0.46 0.33 0.71
IFI 0.383 −1.074 4.341 0.136 −1.15 3.319 −0.62 −1.14 1.586
ATM 39.03 0.86 122.78 12.16 0.45 45.14 3.01 0.13 12.81
BRAN 17.56 0.78 92.17 20.10 0.00 103.87 2.85 0.00 11.03
DEPO 44.13 5.55 239.52 32.58 4.29 93.33 29.70 0.53 972.19
ACC 56.40 14.9 95.58 36.66 1.52 89.27 30.79 2.53 81.57
BORR 240.07 12.75 871.81 114.34 6.25 647.06 32.41 0.38 345.84
DEPOS 846.71 93.22 1956.04 614.16 1.17 3383.36 214.73 9.51 1310.39
DCPS 42.13 2.01 160.13 32.66 2.10 130.72 16.01 0.40 103.63
INVES 23.73 11.96 57.71 23.51 9.83 81.05 19.41 1.10 59.72
FDI 4.34 −6.06 55.07 3.72 −5.09 39.76 4.17 −4.85 103.34
TRADE 75.97 21.85 157.97 76.55 16.14 200.38 57.56 0.17 311.35
INFRA 28.10 0.11 79.00 15.41 0.03 76.12 4.15 0.00 32.00
GSAV 22.52 −16.36 57.47 22.18 −0.93 57.85 13.03 −70.26 41.88
GNE 102.71 60.62 153.30 110.01 57.70 169.37 117.01 88.42 261.43
LOANS 20.36 13.49 23.52 21.08 18.25 24.37 20.15 16.01 23.33

Table 1 Variables definition.

Acronyms Variables name

HDI Human development index
IFI Index of financial inclusion
ATM ATMs per 100,000 adults (ATM)
BRAN Bank branches per 100,000 adults
ACC Account ownership at a financial institution or with a

mobile-money-service provider (% of population ages
BORR Borrowers from commercial banks (per 1000 adults)
DEPOS Depositors with commercial banks (per 1000 adults)
DEPO Bank Deposit to GDP (% of GDP)
DCPS Domestic credit to the private sector (% of GDP)
INVES Gross fixed capital formation (% of GDP)
FDI Foreign direct investment, net inflows (% of GDP)
TRADE Trade (% of GDP)
INFRA Individuals using the Internet (% of population)
GSAV Gross savings (% of GDP)
GNE Gross national expenditure (% of GDP)
LOANS Natural logarithm of IBRD loans and IDA credits (DOD,

current US$)
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in the model and that there is a moderate correlation between all
values, which ranges from 1 to 5.

Slope homogeneity test. The slope homogeneity test was devel-
oped by Swamy in 1970 and further enhanced by Pesaran and
Yamagata (2008). The findings are shown in Table 4. In contrast
to the heterogeneous alternative hypothesis, the null hypothesis
claims that slope coefficients are homogenous. With the excep-
tion of the third model for the LI nations, the results show that
mean-variance bias corrected and simple delta tilde are both
significant for models 1 and 2. Concerning the middle-low
countries, results prove that the null hypothesis of homogeneity is
accepted for the second and the third model and rejected for the
first one. However, findings indicate that the null hypothesis of
homogeneity is accepted for all the models of the up-middle
countries. Thus, the study adopts the dynamic panel data esti-
mation technique for all models and the simple fixed /random
effect estimation for the third and the first model in the Low and
LMI countries respectively.

Linearity test. Based on the homogeneity results, the dynamic
panel data method is the most appropriate for studying the effect
of FI on HD. However, several authors who have studied the
relationship between FI and HD emphasize the non-linear nature
of this relationship. We therefore applied the Wald and Fisher

linearity tests against the dynamic threshold panel model.

LMw ¼ NT SSR0 � SSR1

� �

SSR0

Where SSR0 and SSR1 represent the panel sum of square
residuals under H0 (linear dynamic panel model) and the panel
sum of square residual H1 (dynamic threshold panel model)
respectively.

LMF ¼ NT SSR0 � SSR1

� �
=k

SSR0=TN � N � k

Where k is the number of explanatory variables. LMF follows the
Fisher distribution with k and TN-N-k degrees of freedom.
Besides, all these linearity tests are dischi-squared χ2ðkÞ under the
null hypothesis.

Table 5 provides the Wald and Fisher linearity tests. This table
demonstrates that the null hypothesis of linearity is rejected at the
1% significance level for the third model (M3 with the FI index)
for low-income, lower-middle-income and upper-middle-income
countries. Therefore, the relationship between FI (index) and HD
is not linear.

Discussion of the empirical results
We employ an empirical technique based on three phases, as
outlined in the empirical approach. The first phase is talking

Table 4 Slope homogeneity test (Pesaran and Yamagata 2008).

Low Income Low-middle Income Up-middle Income

Models Delta Adj. Delta Delta Adj. Delta Delta Adj. Delta

M1 (Access dimension) −2.052** – 0.177 0.757 2.162** 6.142***
M2 (Usage dimension) 3.021*** 5.878*** 6.071*** 10.810*** 5.165*** 8.937***
M3 (Index of FI) 0.646 3.258 2.311** 6.027*** 3.106*** 6.161***

*** and ** indicate the level of significance at 1 and 5%.

Table 5 Empirical results of the effect of the “Access dimension” on HDI.

UMI countries (SGMM) LMI countries (Fixed-effect) LI countries (SGMM)

HDI Coef. Z Coef. Z Coef. Z

HDI(−1) 0.8979 27.7600*** 0.7942 11.1600***
BRAN −0.0001 −1.7900 0.0007 2.590** 0.0005 0.9100
ATM 0.0001 3.8000*** 0.0005 4.111*** 0.0014 2.8000***
INVES −0.0002 −2.0900** −0.0007 −2.501** 0.0001 0.6800
FDI −0.0001 −2.0900** −0.0008 −2.134** 0.0002 −0.0700
TRADE 0.0005 1.2000 0.0001 1.755* 0.0001 2.1000**
INFRA 0.0003 0.4900 0.0008 7.586*** 0.0004 0.6000
GSAV 0.0002 3.1700*** 0.0002 1.360 −0.0001 −1.1200
GNE 0.0003 3.6900*** 0.0006 3.360*** 0.0003 −0.4400
LOANS 0.0004 1.2400 0.0110 3.581*** −0.0005 −0.8200
_cons 0.0309 1.3300 0.2690 3.961*** 0.1274 2.8800***
AR(1) −3.389 ― −2.627
P-value (0.000) ― (0.007)
AR(2) 0.0494 ― −0.299
P-value (0.620) ― (0.764)
Sargan test 13.537 ― 9.298
P-value (0.996) ― (0.997)
Hausman test ― 1187.12
P-value ― 0.000***
R2 ― 0.987
Obs 305 263 261

The significance levels at 1%, 5% and 10% are indicated by the symbols ***, ** and *, respectively. Probabilities of Arellano-Bond and Sargan tests are in parentheses.
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about how FI affects HD levels through the access dimension
(Table 5). The second phase examines how the usage dimension
affects HD (Table 6). The third step is a robustness check in
which we explore the link between FI and HD on the basis of an
index of FI (Table 7) and other important FI measures, including
account ownership at a financial institution or with a mobile
money service provider, the proportion of depositors and bor-
rowers from commercial banks, and Table 8 (mortor accounts
with commercial banks).

Results of the impact of “access” dimension. Results of access
dimension on HD are displayed in Table 4. Arellano and Bond’s
(1991) AR (2) test has a p-value greater than 5%, as does the
Sargan test, which confirm the right specification of the model.

Findings in Table 5 show that the current year’s HD level has a
significant and positive correlation with the prior year’s level.

Using the SGMM or the fixed effect methods, we note from
Table 5 that there is a positive relationship between “access to

financial services” and HD regardless of whether we use macro or
micro-level measures of FI. We found that the access dimension
through the number of ATMs significantly enhances HD for the
three sub-samples. Unlike the effect of the ATMs, empirical
results show that the number of bank branches (BRAN) is
without any significant effect for the three sub-samples. The ATM
exerts positive and significant. This suggests that increasing the
number of ATMs improves HD in low- and middle-income
countries. Financial services must be made more accessible to the
general public by providing deposit collection, payment proces-
sing, microfinance, mortgage loans, and insurance products. All
of these services improve HD. Furthermore, access to financial
services offers several advantages. It allows people to smooth their
consumption and invest in their well-being through education
and health. This result is in line with Arora and Kumar (2021),
Kamalu and Wan Ibrahim (2021), Emara and El Said (2021), and
Matekenya et al. (2021).

Domestic or foreign investments exert a negative and
significant effect on HD only for UMI countries. Although

Table 6 Empirical results of the effect of the “usage dimension” on HDI.

UMI countries LMI countries LI countires

HDI Coef. Z Coef. Z Coef, Z

HDI(−1) 0.9078 28.9500*** 0.9335 38.8800*** 0.7966 9.0200***
DEPO 0.0001 2.4800** −0.0002 −1.4100 0.0004 −0.2400
DCPS 0.0001 2.4400** 0.0004 2.6000*** 0.0003 0.4800
INVES 0.0003 −0.5800 0.0004 0.0700 0.0005 −0.0600
FDI −0.0001 −2.2300** 0.0001 0.7200 0.0001 1.4600
TADE 0.0002 2.2200** 0.0001 2.5000** 0.0001 1.3700
INFRA 0.0001 0.3500 0.0001 2.2500** 0.0004 1.8900
GSAV 0.0005 7.6800*** 0.0002 2.1700** 0.0003 0.3600
GNE 0.0003 4.3400*** 0.0001 1.0300 0.0002 −0.3400
LOANS 0.0002 0.4200 0.0004 0.6000 −0.0014 −1.6900
_cons 0.0083 0.4200 0.0123 0.5700 0.1534 2.6900
AR(1) −3.374 (0.000) −3.065 (0.002) −2.764 (0.005)
AR(2) 0.180 (0.620) 1.052 (0.292) −0.274 (0.783)
Sargan test 15.716 (0.997) 21.633 (0.998) 8.307 (0.997)
Obs 305 263 260

The significance levels at 1 and 5% are indicated by the symbols *** and **. Probabilities of Arellano-Bond and Sargan tests are in parentheses.

Table 7 Findings of the “Index of FI” on HDI.

UMI countries (DTP) LMI countries (DTP) LI countires (Fixed-effect)

HDI Coef. Z Coef. Z Coef. Z

β1 0.1300 0.000*** 0.1158 0.000*** ― ―
β2 0.0178 0.000*** 0.0117 0.000*** ― ―
Initial 0.0007 0.8942 0.0067 0.3772 ― ―
IFI ― ― ― ― 0.0211 4.614***
INVES −0.0004 0.4274 −0.0009 0.01215 ** 0.0001 0.5210
FDI 0.0005 0.1208 0.0012 0.04793 ** 0.0009 1.3050
TRADE −0.0001 0.4190 −0.0001 0.06343* 0.0001 0.8827
INFRA 0.0011 0.000*** 0.0007 0.000*** 0.0008 0.7062
GSAV 0.0004 0.3647 0.0001 0.7752 −0.0005 −1.537
GNE 0.0003 0.4640 0.0005 0.02563** −0.0001 −0.3861
LOANS −0.0031 0.01356** 0.0166 0.000*** −0.0036 −1.098
_cons ― ― ― ― 0.6539 10.33***

γ= 0.204 0.0000*** γ= 0.211 0.0000*** R2 0,9934
Estimate threshold Estimate threshold Hausman test P value
λ= 0:193 λ= 0:181 34.570 0.000***
Confidence Interval Confidence Interval
[0.182 0.194] [0.166 0.274]

***, ** and * indicate the level of significance at 1%, 5% and 10%, respectively.
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foreign investment has been treated as one of the primary
sources of technology transfer that enhances skills, we found that
the coefficient of FDI is negative and significant. Concerning
local investment, it was considered a driver for more job
opportunities and employment. It also narrows the gap between
education and employability. Empirical results confirm the
negative effect of investments on HD. The negative impact of
investments and FDI on HD can be explained through the
environment and the health effects. In low and middle-income
countries, most investments use non-clean energies that affect
environmental quality and threaten health. In addition, in some
cases, multinational firms operate in host countries just to benefit
from the abundance of natural resources and low wages. The
benefits of their firms are not fully exploited locally but are
transferred to the countries of origin. These results are divergent
from Hakimi and Hamdi (2016) and Abdelaziz and Hamdi
(2019) which supported the positive relationship between
investment and HD in Middle and East North African countries.
These findings are also divergent from Sharma and Gani (2004)
who reported that FDI and HD can be traced from welfare and
EG literature.

Only in LI nations does trade openness have a positive and
significant relationship with HD levels. Theoretically, it was
reported that trade indirectly affects HD through three main
channels: EG (gross national income), environmental quality, and
health conditions. Although several prior works have reported the
harmful effect on environmental qualities through dirty energies
and CO2 emission (Hua and Boateng 2015), this study supports a
positive association between trade and HD. This result can be
explained as follows. In an open economy, poverty will be
reduced through EG and income distribution. It was argued that
open economies grow relatively faster than closed economies
(Tsai and Huang 2007). Furthermore, higher EG induced by
higher openness results in an improvement in government
earnings that enhance investments in education, infrastructure,
and job creation; and, consequently, improve HD. This result is in
line with Dollar and Kraay (2004) and Todaro and Smith (2009).

Findings also indicate that gross saving and gross national
expenditure significantly enhance HD only for UMI countries.
However, there is no significant effect for both lower-middle and
LI countries.

Results of the “usage” dimension. This second step discusses the
impact of the usage dimension, just as it does with the access
dimension. The use of financial goods and services as a substitute
for FI could have an impact on human development. Bank
deposits to GDP (DEPO) and domestic credit to the private sector
expressed as a percentage of GDP (DCPS) are used as measures of
the utilization dimension. Table 6 shows empirical outcomes.

Table 6 shows that the p-values for Arellano and Bond’s AR (2)
test and Sargan test are more than 5% each. This means that the
models fit the data and are well-specified, which validates the
estimation outcomes.

The impact of the usage dimension is comparable to that of the
access dimension in that it greatly enhances HD in both upper-
and LMI nations. HD is greatly increased by higher private sector
loan and deposit ratios. Greater FI through the usage dimension
allows access to financial instruments and credit, enabling
businesses to grow, creating jobs, and reducing inequalities.
More job opportunities improve the standard of living of
individuals. In this case, it improves education quality and more
investment in health conditions. This finding is convergent with
Kamalu and Wan Ibrahim (2021), Matekenya et al. (2021), and
Nanda and Kaur (2016). Once again, no significant effect of the
usage dimension on HD was detected for LI countries.

However, actual findings show that HD in LI nations is not
significantly impacted by FI. Aggregate measures of FI as proxies
of the use of financial services (e.g., private credit as a % of GDP),
are not positively associated with HD in LI countries. These
measures are often used to measure financial development rather
than FI.

As with Table 5’s results, Table 9’s data support the favorable
relationship between trade, gross national income, and gross
saving. For both the lower and higher middle income groups, the
coefficients of these factors are significant and positive. For LI
nations, however, no noticeable effect was discovered.

Robustness check
In the first phase, we constructed an index of FI3, following
Hakimi et al. (2022), Ahamed and Mallick (2019), and Sarma
(2008) to assess the robustness of the results. In this part, we use a
FI index (IFI) to investigate the influence of FI on HD. Table 7
contains the empirical findings.

Table 8 Empirical results using key measures of FI: (ACC, DEPOS, and BORR).

UMI countries (SGMM) LMI countries (SGMM) LI countires (SGMM)

HDI Coef. Z Coef. Z Coef. Z

HDI (−1) 0.9301 23.70*** 0.1245 2.674*** 0.6033 2.580***
ACC 0.0002 0.290 0.0135 0.390 0.0716 3.070**
BORR 0.0001 0.970 0.0001 0.180 0.0001 1.920*
DEPOS 0.0012 0.720 0.0021 2.070** 0.0012 0.610
INVES −0.0004 −3.210*** −0.0006 −3.410*** −0.0001 −0.440
FDI −0.0002 −1.850* −0.0006 −1.980** −0.0003 −1.250
TRADE 0.0001 1.890* −0.0001 −3.670*** 0.0001 2.210**
INFRA 0.0004 1.345 0.0006 2.860*** 0.0017 1.260
GSAV 0.0003 2.660*** 0.0002 1.910* 0.0001 1.080
GNE 0.0001 0.910 −0.0001 −0.170 0.0002 2.150**
LOANS 0.0010 1.760* 0.0287 11.510*** 0.0023 1.720*
_cons 0.0406 1.200 0.0145 1.890* 0.3144 1.700*
AR(1) −2.365 (0.018) −3.187 (0.001) −1.585 (0.112)
AR(2) −0.828 (0.407) −0.733 (0.463) 0.1992 (0.842)
Sargan 2.762 (0.999) 2.993 (0.998) 3.937 (0.999)
Obs 273 241 137

The significance levels at 1, 5 and 10% are indicated by the symbols ***, ** and *. Probabilities of Arellano-Bond and Sargan tests are in parentheses.
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Based on the homogeneity and the linearity tests, we applied
the dynamic threshold panel (DTP) method for the UMI coun-
tries and the LMI countries. However, the fixed effect model will
be performed for LI countries.

A threshold effect is present in the FI-HD connection,
according to the DTP method’s results. For higher-income
nations, this cutoff is set at 0.189, whereas for lower-income
countries, it is set at 0.183. We see from the first observation
that the two defined criteria do not differ significantly. The
second observation is that either below or above the defined
thresholds, FI significantly increases HD in the two groups of
countries. Nevertheless, we note that the coefficient of β2 (index
of FI above the threshold) is lower tthan the coefficient of β2
(index of FI below the threshold). Thus, to enhance HD in the
MENA area, a more inclusive financial system should be bol-
stered by a robust infrastructure and a high degree of financial
literacy.

The result of the fixed effect and the influence of the access and
usage dimension are both supported by the FI index’s positive
and statistically significant connection with HD. For LI nations,
this beneficial impact is also demonstrated. Higher FI con-
siderably improves HD in these nations, as was previously
mentioned for the results in Tables 5 and 6. According to
empirical findings, LI nations get a 2.1% rise in HD with every 1%
increase in FI.

The second step involves using key measures of FI, such as
account ownership at a financial institution or with a mobile
money service provider (percentage of population, ages 15+)
(ACC), depositors with commercial banks (per 1000 adults)
(DEPOS), and borrowers from commercial banks (per 1000
adults) (BORR), to assess the robustness of the results. One of
the advantages of using these measures is that they allow for a
sharper distinction between “financial development” (often
measured as the ratio of private credit over GDP) and “FI.” We
checked the results for the same sample of 79 divided into the
three sub-samples but observed from 2011 to 2021. The sta-
tistics pertaining to account ownership at a financial institution
or with a mobile money service provider (% of the population,
aged 15+) only goes back to 2011. Table 8 provides the
empirical results.

Only in LMI and LI countries are additional FI measures—
such as the proportion of the adult population aged 15 and over
with an account at a financial institution or with a mobile money
service provider, the number of adults who deposit money at
commercial banks, and the number of adults who borrow from
these banks—used to substantiate the positive impact of FI on
HD. Contrary to aggregate measures of FI, the Micro-level
measures of FI as proxies of the use of financial services use of
financial services (e.g., % people with an account at a financial
institution or no. of depositors/borrowers per 1000 people) tend
to be positively related to HD in these same countries. For
example, an increase of 1% in the ownership of the accounts at a
financial institution or with a mobile money service provider
increases HD by 7.16%. However, no significant effect was found
for the upper-middle –income. We found that an increase in the

ownership of the accounts at a financial institution and in the
borrowers from commercial banks significantly improves HD in
LI countries. Additionally, more depositors with commercial
banks increase HD in LMI countries. The improvement of HD is
attributed to increased accessibility to banking and financial
services. Thus, for practically all of the important metrics
included in this study, the positive effect of FI on HD remains
stable.

Conclusion and policy recommendations
This study looks at how FI affects HD in low-, lower-, and UMI
nations. The sample of 79 nations included in this article spans
the years 1990–2017. To facilitate comparison analysis, the whole
sample was split into three smaller samples. The first one includes
27 nations with upper middle incomes. 26 LMI nations serve as
the basis for the second, while 26 LI nations are the focus of
the third.

The hypothesis that FI improves HD in both lower- and upper-
income countries is supported by the empirical results of the
SGMM. Moreover, the DTP method results indicate that there is
a threshold effect between FI and HD. In both lower- and UMI
nations, FI considerably raises the level of HD, whether it is above
or below the established criterion. Furthermore, the robustness
check’s findings support F.I.’s positive impact on HD. It was also
observed that in upper- and LMI nations, trade openness, gross
saving, and gross national expenditure all positively enhance HD.
Additionally, research shows that only in UMI nations does HD
go worse due to local or foreign investments.

Government representatives in low- and middle-income
countries may find the study’s conclusions to be quite sig-
nificant. In order to raise the degree of HD, it is first important
to raise the FI. Therefore, it is imperative to give considerable
thought to augmenting the availability and utilization of
diverse financial services via the integration of FinTech, esca-
lating digitization, and allocating resources towards innovation
that guarantees effortless access to financial instruments and
services. The establishment of favorable conditions for
increased access to financial services should be a major
responsibility of central banks. Besides the role of central
banks, governments are invited to implement laws and reg-
ulations that promote both financial sector development and
FI. Second, to get full benefits from the positive effect of FI, a
certain level of income should be achieved since it mediates the
inclusion-HD relationship. Third, these countries are invited to
encourage trade and gross saving since they positively con-
tribute to improving HD.

This study has a few drawbacks. First, the FI metrics included
in this study only account for the “quantitative dimension” of FI,
which is access and consumption, leaving out the “qualitative”
dimension, which is the question of whether financial services,
like credit, are provided in an ethical and sustainable manner.
There is no comparison between high-income and LI nations in
this study; instead, it solely focuses on those with low and
intermediate incomes. Thus, improving the paper’s outcomes

Table 9 Linearity tests.

LI Low-middle income Up-middle income

Statistic P value Statistic P value Statistic P value

Lagrange multiplier (LMw) 19.506 0.021** 28.028 0.00094*** 41.536 0.000***
Fisher Test (LMF) 273.089 0.000*** 756.761 0.000*** 1255.327 0.000***

The significance levels at 1 and 5% are indicated by the symbols *** and **.
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would include taking the qualitative aspect into account and
conducting a comparative study between high- and LI nations.

Data availability
The datasets analyzed during the current study are available in
the Dataverse repository: https://doi.org/10.7910/DVN/GJITCL.
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Notes
1 The World Bank classification covers 137 low-middle-income countries divided into
27 low-income countries, 55 lower-middle-income countries, and 55 upper-middle-
income countries.

2 The index of financial inclusion is built using the Principal Component
Analysis (PCA).

3 This index of financial inclusion is made from the four indicators namely, ATM,
BRAN, DEPO, and DCPS. We built this index using the Principal Component
Analysis (PCA). All diagnostic tests related to the PCA such as component values and
related weights of selected factors, variance explained, KMOs, and sample adequacy
results are reported in appendix 3.
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