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Abstract

This study evaluated the effect of financial inclusion on sustainable development in Nigeria. Both Error
Correction Model (ECM) and Fully Modified Ordinary Least Square (FMOLS) were used to ascertain the
short-run and long-run relationship respectively among the variables spanning the period from 2001 to 2022.
The results of the analysis indicated that in the short-run there is causality running from a number of
commercial bank branches, demand deposit from the rural areas, and loan to rural areas to IHDI. The long-
run result revealed that the explanatory variables: loan to rural areas, number of commercial bank branches
and demand deposit from the rural areas all have positive significant effect on IHDI in Nigeria. The overall
result has shown that financial inclusion has effect on sustainable development in Nigeria. The study
recommended that banks and monetary authorities should develop new product and services that will attract
savings from the rural dwellers because of the level of significance of their deposit to the development of the
country. Besides, commercial banks should ensure that the rural dwellers are provided with more bank
branches, most especially, in areas where there are few or no banks. Credit facilities should also be provided
to the people at an affordable rate as this will uplift the level of inclusion and reduce the level of exclusion in
the country which will improve sustainable development in the country.

Keywords: Sustainable development, financial inclusion, poverty alleviation, human development index,
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Introduction

On 25" day of September 2015, the United Nations General Assembly adopted the 2030 Agenda for
Sustainable Development, alongside a new set of development goals that are collectively called the Sustainable
Development Goals (SDGs). The Agenda resulted from many years of negotiation and was generally ratified
by all 193 member-nations of the General Assembly, both developed and developing—and applies to all
economies. UN Secretary General Ban Ki-Moon noted that “the new agenda is a promise by leaders to all
people everywhere. It is an agenda for people, to end poverty in all of its forms—an agenda for the planet, our
common home” (Leora, et’al, 2016). The SDGs comprise an ambitious 17 goals and while the SDGs do not
specifically target financial inclusion, free and affordable access to financial services is a key enabler for many
of them.

Financial inclusion means that formal financial services—such as deposit and savings accounts, payment

services, loans, and insurance—are readily available to consumers and that they are actively and effectively

using these services to meet their specific needs (CGAP 2011). A related but distinct concept is financial

development. While financial inclusion is typically measured by gauging how many people own and use
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formal financial products, financial development is concerned with macro-level indicators, such as the size of
the stock market and a country’s ratio of credit to gross domestic product (GDP). Many factors influence both
a country’s level of financial inclusion and financial development, including income per capita, good
governance, the quality of institutions, availability of information, and the regulatory environment (Allen et
al. 2016; Rojas-Suarez 2010; Karlan et al. 2014; Park and Mercado 2015).

By providing poor people with financial services they need to make investments and manage unexpected
expenses, financial inclusion facilitates the first SDG: eliminating extreme poverty. More than 700 million
people live on or below $1.90 a day, according to the World Bank. A lack of access to basic financial services
makes it difficult for these people to take control of their economic lives. Worldwide, 67 percent of adults
living in the richest 60 percent of households own some type of formal bank account, compared with 54
percent of adults living in the poorest 40 percent of households. And just 43 percent of adults in the poorest
fifth of households have an account, according to the Global Findex database (Demirguc-Kunt et al. 2015).

Financial services such as savings can have direct and indirect effects on poverty. For instance, giving
individuals access to savings instruments can increase a nation’s net savings (Aportela 1999; Ashraf et al.
2010), which can lead to an increase in productive investment and consumption. Savings allow
families/individuals to increase their capacity to absorb financial shocks, smooth consumption, accumulate
assets, and invest in human capital such as health and education (Brune et al. 2015; Dupas and Robinson 2009;
Karlan et al. 2014; Pande et al. 2012). Such investments help people get out of poverty and ultimately can lead
to higher growth. According to Barro (1991), initial human capital (measured by education) is a stronger
predictor of economic growth than initial per capita GDP, largely because countries with higher educational
attainment can better benefit from technological advances.

Lower poverty ratios also are linked to financial depth, which includes a robust stock market, and active
lending to businesses by banks (Honohan 2004). Among banks, greater collection of cash or funds for
deposit—or so-called deposit mobilization—as well as more loans can have a positive impact on poverty.

A healthy financial system also can serve SDG 1 by curbing income inequality, which is highly correlated
with poverty (Park & Mercado 2015). Beck et al. (2007) demonstrated this correlation across a number of
countries; they found that greater financial development was associated with the poorest quintile’s income
share growing more rapidly than a country’s average GDP per capita. This disproportionate increase in
income among the poorest fifth of the population reduces income inequality. The study also found that, as a
result, financial development reduces absolute poverty and is associated with a drop in the percentage of the
population living below $1 (and $2) per day threshold.

Financial inclusion improves health by giving people the ability to manage medical expenses and rebound
from a health crisis. Research suggests that out-of-pocket payments on health care in developing countries are
a main reason why people remain in poverty (Priyanka et al. 2011; Krishna 2006).

Financial services like medical insurance can provide a formal channel for mitigating the risks of health
emergencies. Women especially have a high demand for health insurance products to address the common
health concerns associated with pregnancy and child birth, including greater susceptibility to infection. For
example, emerging research in Jordan suggests that insurance can help women defray treatment costs and
manage health-related shocks that would otherwise disrupt their economic activities and result in lost income
(Women’s World Banking 2012). Yet, to date, research on microhealth insurance is limited, but a study on
the adoption of microhealth schemes found practically no evidence that it improved welfare, suggesting the
need to rethink the design of the involved product offerings (Cole 2015). Furthermore, new products designed
to leverage digital payments technology might help reduce medical expenses and increase transparency of
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health subsidies. For instance, ongoing research in Kenya tests the introduction of a “mobile health wallet”
that operates on the M-Pesa mobile money platform and is restricted to conditional spending at select
healthcare providers (PharmAccess 2014).

Savings also is an important tool for managing medical expenses, whether planned or unplanned. In a field
experiment in Kenya, Dupas and Robinson (2013) found that providing people with a safe yet informal place
to store money increased their health savings by 66 percent. They also observed that study participants highly
valued earmarking funds for medical emergencies. Access to formal, interest-bearing accounts can further
increase the value of these investments. A study in Nepal found that when hit with health shocks, households
with savings accounts suffered smaller income drops than households without savings accounts (Prina 2013).

Achieving quality education depends on people having the ability to invest in learning opportunities.
Worldwide, about 57 million children of primary school age do not attend school. Since economic growth is
closely linked with human capital, academic underperformance slows development. In a study of 20 countries,
Burnett and Thomas (2013) found the economic cost of out-of-school children range from 1 percent of GDP
to 10 percent of GDP, with the biggest losses faced by countries experiencing slow growth. Educational
underperformance also contributes to economic inequality between rich and poor countries (O’Neill 1995).
Savings products help families plan for and manage education expenses. Prina (2013) reported a 20 percent
increase in spending on education among households that opened free bank accounts in Nepal. In a separate
study in Nepal, access to savings accounts was associated with improved education levels and higher
professional aspirations among daughters of female account holders (Chiapa et al. 2015). Nudges that
encourage good savings habits also have been effective. Studies conducted in Bolivia, Peru, and the
Philippines found that savings increased by 16 percent when people received text messages reminding them
to put away money (Karlan et al. 2014).

Research also shows that small, short-term loans, commitment products, and direct debit services can help
households pay expenses such as tuition fees (Morduch 2007; Ashraf et al. 2003). When people send money
to friends or relatives, digital payments products can provide influence over how the money is spent. In a field
study of Filipino migrants in Rome, more than 27 percent of participants expressed interest in a product that
allowed remittance senders to pay school fees directly back home. The same study showed that simply
labelling remittances for education raised remittances by more than 15 percent (De Arcangelis et al. 2015).
Researchers offered Salvadoran migrants in the United States a new remittance product that allowed them to
send money for education expenses directly to students in El Salvador. The researchers also offered the
migrants matching funds for the educational remittances. Participating students increased their educational
spending, were more likely

Despite being the most populous African nation and top African economy, Nigeria is a mid-level player in
the Sub-Saharan banking sector. It halts behind some of its peers in Africa with regard to Financial
Inclusion. Although the Central bank of Nigeria has officially acknowledged financial exclusion as a major
economic challenge, it has laid down a strategy in which it can be combatted through encouraging positive
development. There has been a shift towards the elements that develop the Financial Inclusive sub-sector
rather that financial expansion. In 2012, the CBN launched the Financial Inclusion strategy aimed at
reducing financial exclusion to 20% in 2020 so as to achieve sustainable development. Despite recognizing
the place of finance in achieving sustainable development goals, Nigeria still appear in the category of
countries with high poverty ratio and low human development index according to World Development
Indicators and Human Development Report, 2021 respectively. Therefore, this level of development in
Nigeria motivated this research work. The main objective of this study is therefore to investigate the effect of
financial inclusion on sustainable development using both Error Correction Model (ECM) and Fully
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Modified Ordinary Least Square (FMOLYS) to ascertain both the short-run and long-run relationship
respectively among the variables.

The following null hypotheses guided this study
HO:: Loan to rural areas has no significant effect on IHDI in Nigeria

HO,: Demand deposit from the rural areas has no significant effect on IHDI in Nigeria
HO3: Number of commercial bank branches has no significant effect on IHDI in Nigeria.

Literature Review

Concept of Financial Inclusion

Financial inclusion is the access to financial services provided by formal financial institutions at an affordable
cost which includes the rich, the poor and the low-income earners in the economy. Enhancing Financial
Innovation & Access - EFINA (2016) posited that financial inclusion is the provision of series of financial
services which are necessary for all the adults which include both the poor and the disadvantaged group of the
society. Internationally, financial inclusion is seen as the right of every individual to social inclusion, better
standard of living, as well as an instrument for empowering the poor in a nation (Banco Central do Brasil,
2010). It has also been defined as “the state of financial system where every member of society has access to
appropriate financial products and services for effective and efficient management of their resources; get
needed resources to finance their businesses; and financial leverage to take up opportunities that will lead to
increase in their income (Chima, 2011).

Developed and developing countries do face the same issues in terms of financial inclusion, though the
inferences between high- and low-income countries differ. However, in high income countries, financial
literacy is correlated with retirement planning, a sophisticated investment behaviour and has macroeconomic
implications, while in low-income countries, financial literacy is correlated with having a bank account and
affects insurance take-up. EFinA Survey (2016) asserted that one of the challenges facing financial inclusion
is the rate of population growth. With an annual population growth rate of 3.2%, Nigeria’s population is
expected to reach 221.4 million by 2020. With the continuous rise in population, there is also a rise in the
number of proportions of low-income earners (mostly in rural areas, and especially in the North). While there
has been significant growth in both bank branches and the banked population, profitability considerations
make for a poor geographical correspondence between the growth in banking and the growth in population,
leading to the high level of regional variation.

In any case, as demonstrated below, the poorest people hardly make use of banks, so the lack of emphasis on
bank branch expansion in the financial inclusion strategy is sensible. Ethics and religious conflict has now
also become a major barrier to inclusion, as witnessed by the slowdown in inclusion in the northeast. A further
reason for high levels of exclusion in the north, for instance, is the Islamic prohibition of interest, and the
population’s aversion to interest-based finance. Greater inclusion therefore requires financial services based
on Islamic Sharia such as those provided by Jaiz Bank Plc, Islamic Micro Finance and Takaful (Insurance).
These services can be expanded by linking with mobile money and agent banking, capitalising on the agent
networks of mobile phone companies.

Ibeachu (2010) categorised causes of financial exclusion into the followings: insufficient income,
discrimination, contractual/information framework, price and product features. However, Kempson et al.
(2006) gave some explanations to the reasons why people are financially excluded. They said that these
reasons could vary from country to country among which are bank required identification and documents
which the poor may not have, the terms and conditions of bank accounts, high levels of bank charges, physical
access, unemployment and low income, lack of financial education, lack of mobile banking, and cultural
barriers in financial inclusion.
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Financial inclusion is measured by the number of bank branches (BBranch), demand deposit from the rural
areas (DRA) and loan to rural areas (LRA). The choice of the variables selected for this study is hinged on the
availability of data. Reduction in the number of BBranch will tend to prevent people from saving their money
which could lead to a higher level of exclusion. Increase in the loan granted to the rural dwellers will help
increase productivity and standard of living of the rural dwellers. DRA as an indicator helps ascertain the level
of exclusion in an economy because an economy with low level of DRA indicates high level of financial
exclusion (Onaolapo, 2015).

Concept of Sustainable Development

Achieving sustainable development has been a burning issue and frontline agenda of the United Nations, more
so among least developed countries, less developed countries, landlocked developing, and small island
developing countries of the world (UN, 2017). Sustainable development has been defined by the World
Commission on Environment and Development (WCED) in the Brundtland Commission Report in 1987 as
the ability of the present generations to meet their own needs without compromising the ability of the future
generations to meet their own needs (Ranjula, 2020) The Sustainable Development Goals (SDGs) of the
United Nations have been described as transformative, with the intention of eradicating poverty, improving
the social, economic, and environmental conditions of people across all nations of the world irrespective of
race, color, ethnicity, religion, financial status, etc. (UN, 2015). The United Nations has arrived at a resolution
to eradicate all forms of poverty, including extreme poverty, and set the world on path of sustainable
development and resilience; the member nations drew up a 17-point list of Sustainable Development Goals
with an accompanying list of 167 targets on September 27, 2015. These set the tone for member nations to
develop plans and policies in areas of critical importance to humanity and the planet. (UN, 2015). The journey
to the 17-point SDGs started back in 1970, when the Organization for Economic Co-operation and
Development began focusing on three (3) pillars of development, namely economic, social, and
environmental, with the development of Agenda 21 which stated in its paragraph 404 that indicators of
sustainable development needed to be developed to provide solid bases for decision-making at all levels and
to contribute to a self-regulating sustainability of integrated environment and development systems. This was
later adopted at the United Nations Conference on Environment and Development at Rio de Janeiro in 1992
by 183 governments of the member nations and was later re-affirmed at the World Summit in 2002 in
Johannesburg, and in Rio de Janeiro in 2012 at the Rio +20 Summit (Easterly, 2015)

Initially, sustainable development involved ensuring optimal consumption of goods and services by vast
majority of the populace, but the United Nations at its World Summit at Johannesburg in 2002 and Rio de
Janeiro in 2012 affirmed that its Sustainable Development Goals (SDGs) should include “ending all forms and
dimensions of poverty, ensuring health coverage universally, reducing preventable deaths in relation to
children, and maternal mortality before 2030, removing woman and girl child discriminations of all forms the
world over, and achieving full employment and productivity for all women and men.” Part of the Sustainable
Development Goal agenda includes eradicating poverty, establishing socioeconomic and financial inclusion
for all people, and protecting the environment (Leeladhar, 2005).

This study measures sustainable development using Inequality-Adjusted Human Development Index. Voica
(2017) in his study stressed the importance of financial inclusion. He viewed financial inclusion as a driver of
social inclusion, social inclusion was viewed to be a driver of sustainable development and established that
financial inclusion drives sustainable development. HDI is used to measure the basic human development in
an economy. It comprises of life expectancy at birth, expected year of schooling, mean year of schooling, and
GNI per capita Human Development Report (2016).
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Human Development Index

The main goal of Sustainable Development Goal (SDG) is to reduce the poverty level in the society which is
usually measured by Human Development Index. HDI comprises of life expectancy, education and per capita
income. This index is a good indicator for measuring sustainable development in any country. A high level of
HDI signifies a better level of development and well-being of the people, whereas low HDI implies weak level
of development and well-being of the people. Researchers such as Omokanmi and Ogunleye (2020); Rahmi
and Suddin (2020); Anwar, Tanzo and Mostafa (2017); Soyemi, Olowofela, Yunusa (2020) and Djekonbe,
Tidjani and Oumaurou (2022) investigated the relationship between financial inclusion and human
development. However, one basic gap that could be identified from the past studies is the use of Human
Development Index (HDI) to measure human development which does not account for inequality across the
people. Instead, this study intends to use Inequality-adjusted Human Development Index (IHDI) because it
takes care of inequality in the distribution in the dimensions of human development: Education, Income and
Health. According to the National Bureau of Statistics, Nigeria (2016), the Inequality-adjusted Human
Development Index (IHDI) adjusts the HDI for inequality in distribution of each dimension of across the
population. The IHDI is based on a distribution-sensitive class of composite indices according to Foster,
Lopez-Calva and Szekely (2005). UNDP (2022) stated that IHDI is computed as a geometric mean of
inequality-adjusted dimensional indices. It discounts each HDI dimension’s average value based on its level
of inequality across people. In other words, IHDI value falls below the HDI value as inequality rises.
Therefore, IHDI measures the actual level of human development when inequality is accounted for. The need
to account for inequality cannot be over-emphasized given the fact that inequality is a fundamental issue for
human development. High level of inequalities in opportunity and life chance has a negative effect on human
development. Disparities in human development persist between the rich and the poor, men and women, rural
and urban areas and regions and groups in Sub-Saharan Africa.

Empirical Review

Loans and Human Development

Djekonbe et al. (2022) investigated the effects of financial inclusion on human development in SSA using
panel data from 2004 to 2017. Data for the study was analyzed using two-stage fixed effect instrumental
variables and a system GMM estimations. The variables used include HDI, account, borrowing, deposit,
branch, mobile cellphone and other control variables. Specifically, findings show that borrowing is a driver
for an increase in human development in SSA. Generally, finding suggests that greater financial inclusion
through improved access to and usage of formal financial services positively and significantly affects human
development in SSA. However, the present study uses IHDI to measure human development and also the
scope of the study differs as it covers more years than the previous studies.

In Nigeria, Abina (2020) examined sectoral allocation of bank credits and economic development proxy by
Human Development Index (HDI) from 1985 to 2019. Data were sourced from the Central Bank of Nigeria
Statistical Bulletin and applying the Augmented Dickey Fuller (ADF) Statistics and Error Correction Model,
the study found a negative relationship between bank credits to manufacturing, mining, general commerce and
Human Development Index while bank credits to public sector, real sector and agricultural sector contributed
positively to Human Development Index in Nigeria. The study did not investigate further on the possible effect
of some macroeconomic variables like inflation and interest rate as they affect the productivity and
profitability of the investments made with the bank credits obtained.

Afolabi (2020) investigated the effect of financial inclusion on inclusive growth in Nigeria covering the

periods of 1981 to 2017. It adopts the Auto-Regressive Distributed Lag (ARDL) model, using annual time

series from CBN statistical bulletin and World Development Indicators (WDI). The variables adopted include;

rural loan, number of bank branches, money supply-GDP ratio, private sector credit to GDP ratio, and GDP

per capita. The study found financial inclusion, in the form of rural loans, several bank branches and level of
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liquidity have a positive and significant effect on inclusive growth in the short and long run, while interest
rates impede inclusive growth. This study is limited to Nigeria while the present study covers Sub-Saharan
Africa with Nigeria inclusive.

Banks Branches and Human Development

Uruakpa et’al. (2019) examined the impact of financial inclusion on the economic growth of Nigeria for the
period 2003 — 2015. The study made use of the Ordinary Least Square Technique (OLS) involving multiple
regression analysis. Real Gross Domestic Product (RGDP) proxy for economic growth was adopted as the
dependent variable while Deposits from rural branches of commercial banks (DRBCB), Loans to rural
branches of commercial banks (LRBCB), and ATM transactions (ATM) were adopted as the explanatory
variables. The empirical results show that Deposits of rural branches of commercial banks and ATM
transactions exert a positive and significant impact on economic growth in Nigeria while Loans of rural
branches of commercial banks exert a negative and insignificant impact on the economic growth of Nigeria
for the period under study.

Babajide et al. (2021) examined the influence of inclusive access to finance on sustainable economic growth
in 48 sub-Saharan Africa from 1995 to 2017. Utilizing data from World Development Indicator, Global
Financial Indicator and Financial Development and Structure Database, the study adopted the Generalized
Method of Moments (GMM) to analyse the data. The study found evidence of association between private
domestic credit and Gross National Income (GNI) per capita and Gross National Product (GD) per capita. In
other words, financial accessibility indicators have a complementary robust effect on sustainable economic
growth indicators. Although, the study evaluates the relevance of financial inclusion but it limited its focus on
the accessibility of financial services without wholistically looking at the availability and usage of financial
services.

Enueshike and Okpebru (2020) examined the effects of financial inclusion on economic growth in Nigeria
from 2000 to 2018. The data was sourced from the Central Bank of Nigeria Statistical Bulletin for the
estimation of the variables. The dependent variable of financial inclusion proxy by the contribution of financial
institutions to gross domestic product (GDP) was regressed on the explanatory variable of loan to small and
medium enterprises (LSME), rural bank deposit (RBD), and control variable of inflation (INF). Diagnostic
tests of unit roots and co-integration were conducted which show that the variables co-integration were mixed
and show a long-term relationship respectively. The statistical estimation of the explained and explanatory
variable was done using auto-regressive distribution lag and findings from Wald tests indicate that loan to
small and medium enterprise (LSME), rural bank deposit (RBD) and inflation (INF) has a significant effect
on economic growth in Nigeria.

Osagie (2020) determined whether financial inclusion of the majority of citizens on the part of the government
can lead to sustainable development. Access to loans and credit facilities; and financial literacy were
considered sub-variables for the independent variable financial inclusion and poverty reduction; gender
equality was considered for the dependent variable sustainable development. The researcher employed a
descriptive, cross-sectional research methodology. The researcher gathered information for this investigation
using primary data. Six (6) communities were selected from six (6) Local Government Areas in the states of
Lagos and Ogun, with each state contributing three (3) communities, respectively. A total of 750
guestionnaires were distributed, with 125 questionnaires given to each community; 532 questionnaires were
returned in a form usable for the research, equating to 70.9% of questionnaires deemed valid for the study to
reach a valid conclusion. To analyse the demographics of respondents, descriptive statistics such as mean and
simple percentage were employed, while regression and Pearson correlation coefficients were used to analyse
the data. The findings revealed that access to loans and credit facilities reduces poverty in developing nations
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like Nigeria, and that financial literacy is a prerequisite for ensuring gender equality in developing nations like
Nigeria.

Demand Deposit and Human Development

Omokanmi and Ogunleye (2020) examine the relationship between financial inclusion and human
development in sub-Saharan Africa (SSA) using panel data spanning 2004 to 2016 obtained from World
Bank’s world Development Indicators and United Nations Development Programme database. Panel System
Generalized Method of Moment (system GMM) and panel fixed effect models were used in analyzing the
data. The result shows a positive and statistically significant relationship between demand deposit and Human
Development Index in the continent. The study used HDI as a measure of human development which does not
account for inequality across the population; instead this study employs IHDI

Kasuma (2020) empirically investigates the impact of financial inclusion on economic growth, financial
stability and income inequality in ten (10) developing countries in Asia. The study covered a period of twelve
(12) years spanning 2009 to 2018. It utilized panel data collected from the World Bank, International Monetary
Fund data base and others using a dynamic data panel model of Generalized Method of Moment (GMM) to
analyze the data. The findings revealed that demand dposit and loan amounts do not have significant influence
on income inequality, economic growth and poverty. The reasons for these findings can be attributed to the
use of ATMs and loan facility for consumption instead of investment or working capital and so it does not
affect the income inequality; also the banking structure in many Asian countries is not well developed to allow
adequate access and usage of financial services capable to eliminating poverty.

Maku and Ajike (2015) examine the impact of capital and capital flows on human welfare in sub-Saharan
Africa. The study employed panel fixed effect model on data obtained from the World Bank database covering
1980-2012. It was found that capital and capital flows increase human welfare indicators; Human
Development Index and life expectancy, mean year of schooling, access to water, sanitation and health services
significantly. This focus was simply on the impact of globalization on human development as a measurer of
welfare. This study is limited to foreign Direct investment as proxy for capital and capital flows without
considering the capital flows across the border through financial institutions.

Theoretical Framework

Keynesian Economic Theory

This theory was propounded by John Maynard Keynes in 1936. The Keynesian school of economics is
associated with focus on direct outcome of economic models. The theory concentrates on which policies
indicate the short-term needs and how these policies can lead to immediate improvements of the general
economy of a nation and that the driving force of an economy is aggregate demand — the total spending for
goods and services by the private sector and governments. Rangarajan (1998) argued the acceptance of
Keynesian thought focused on maintaining short run stability of output by enforcement of “forced saving”
which was achieve through the “the money illusion” hypothesis and low interest rate would lead to more
investment in the economy by inclusion of the financial sector. Keynesian theory explains how government
expansion would lead to financial strengthening or inclusion. McKinnon (1973) stated this increase in
spending would lead to increase in aggregate demand and income hence increase in money demand. Robinson
(1952) explains that increase in demand from financial area is caused by the need to achieve greater economic
growth. This addition explains greater demand for usage of money is due to developments in the economy, in
return stimulates financial development. Improving the financial sector and access to money diminishes
poverty as well as income difference.
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Neo Classical Growth Theory

The Neoclassical economics has its root in the works of Adam Smith (1723-1790) and David Ricardo (1772-
1823). The theory was refined by Alfred Marshall (1848-1924) and the likes of John Clark (1847-1938), Irving
Fisher (1867-1947). The main thrust of the theory is that technological progress, accumulation of input factors,
labor and capital would lead to greater economic growth. According to neo-classical economic theory,
accumulation of capital is achieved with the service of financial sector. The neoclassical growth theory which
is developed by Solow (1956) is inspired from Harrod-Domar’s model of economic growth, emphasizing on
capital accumulation in the growth process. It is shown by a long-run growth model, which is derived from
equations that includes two production factors of capital & labor and change in technology is exogenous. The
role of Financial Inclusion is to increase capital accumulation through drawing foreign and domestic
investment, in return helps accelerate efficiency. The use of technology in Financial Inclusion such as mobile
banking can help poorer countries have access to financial benefits hence economic growth. King and Levine
(1993) in their study explained using cross-sectional data how economic progress is achieved through financial
system. They found out economies that include more physical capital and higher proportion of accumulated
capital, lead to enhancement in economic efficiency.

Methodology

The study adopted ex-post factor research design. The data used for this study are mainly time series from
2001 to 2022 as HDI explained by Amartya (2000) and computed by World Bank Indices, available for Nigeria
from 2001 through 2022 due to inaccessibility of data for the periods prior to 2001 for variable HDI in Nigeria.
Financial inclusion was adopted as the independent variable, while sustainable development was adopted as
the dependent variable. Loan to rural areas (LRA), branch networks (BBranch), demand deposit from the rural
areas (DRA) were adopted as proxies for financial inclusion and HDI was used as a proxy for sustainable
development.

Model specification

The model adopted for this study is underpinned to the model of Kodan and Chikara (2011) which used HDI
to proxy financial inclusion. To adjust for disparity in unit and measurement so that it can conform to the
homoscedastic assumption as clearly stated in the classical linear regression model, the study log-linearize
equation as follow:

THDI=(LRA,DRA,BBIANCK, ) ...l (1)
The above equation is decomposed below:

IHDI = B0 + B1LRAt + B2DRAt + BsBBrancht + Et..............ocooi, 2
Where;

IHDI= Inequality-Adjusted Human Development Index, LRA=Loan to rural areas, BBranch= branch
networks, DRA=demand deposit from the rural areas, E = Error Term, f0—B3 = the Parameters, A prior
Expectation = 1, 2, B3,>0

In determining the level of relationship in both the long-run and short run among the variables, the study used
different econometric techniques. Characteristics of each variable were ascertained with the use of descriptive
statistics, correlation matrix and unit root test. The study used both Error Correction Model and Fully Modified
Ordinary Least Square (FMOLYS) to ascertain both the short-run and long-run relationship respectively among
the variables.
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Table 1: Variable Description and Measurement

Type of Variables Description Measurement
Variables
(a) (b) (c) (d)
Human This is used to measure the basic human development in
Dependent  IHDI Development an economy. WDI, 2016
Index

Loan to rural
Independents LRA area

Demand deposit
DRA from the rural
areas

Number of
commercial
bank
branches

BBranch

This is referred to amount of loan disbursed to the rural
area. CBN Statistical Bulletin, 2016

This is used to measure the number of banks in the rural
areas. CBN Statistical Bulletin, 2016

This is used to measure the number of commercial bank
branches available in the country within the period
examined. The number of commercial bank branches per
1,000 km2 (NBB) is used as financial access indicator.
CBN Statistical Bulletin, 2016

Source: Author, 2023

Findings and Discussions
Table 2: Descriptive Statistics

Description BBranch DRA IHDI LRA
Mean 5,109.844 22,966.87 0.657210 221,225.0
Median 4,223.609 12,177.69 0.455000 30,733.30
Maximum 6,832.875 110,937.70 0.729031 670,841.00
Minimum 1,959.750 —-12,555.92 0.346724 —93,308.83
Std. Dev. 1,148.808 32,673.32 0.050119 569,177.10

Authors computation using E-views (2023).

The descriptive statistic in Table 2 indicates that the average mean value of BBranch is 5,109.844 which means
that the average bank branch in Nigeria within the period under review is 5,109.844, the mean value of DRA
is 22,966.87 which shows the average Demand Deposit from rural dwellers in Nigeria is 22,966.87, the HDI
of 0.657210 shows the average of IHDI in Nigeria and the mean value of LRA is 221,225.0 shows the average
Loan to rural areas in Nigeria within the period under review.

Table 3: Correlation Matrix

Variables HDI BBranch DRA LRA
IHDI 1.000000

BBranch 0.930152 1.000000

DRA 0.425260 0.012035 1.000000

LRA 0.506423 0.395208 —0.257230 1.000000

Source: Authors computation using E-views (2023).
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Table 3 above gives a preliminary idea of the relationship among Bank Branch (BBranch), Demand Deposit
from rural dwellers (DRA), Inequality-adjusted Human Development Index (IHDI) and Loan to rural areas
(LRA). The table shows that there is a strong positive relationship between IHDI and BBranch; it also shows
that there is a positive relationship between IHDI and DRA and a positive relationship between IHDI and
LRA. The table shows that there is a weak positive relationship between BBranch and DRA and a positive
relationship between BBranch and LRA. The table also shows that there is a negative relationship between
DRA and LRA.

Unit Root Test

To analyse the effect of the independent variables on the dependent variable, the first thing to be done is to
carry out stationary test on these variables. This will help to ascertain the order of integration of the variables
and avoid spurious results. This paper adopted Phillip-Perron test to do the unit root test of the variables. The
result is shown in Table 4 below.

Table 4: Unit root test: Using Phillips—Perron test statistics
Critical First

Variable IS_te;;el T- value at  Difference ;rlst;/co al value i?;:;:;:on (C,TK)
5% T-Stat

BBranch —2.50 2.708 -3.65 2.809 1(2) (0,0,0)

DRA -1.21 2.908 -5.07 2.809 1(2) (0,0,0)

LRA -3.27 2.908 -3.71 2.809 1(2) (0,0,0)

IHDI —0.61 2.908 -2.75 2.809 1(1) (0,0,0)

Note: (C, T, K) indicates the constant, trend and lag length in Phillip—Perron test.
Source: Authors computation using E-views (2023).

The result in Table 4 shows that all the variables are all stationary at 1(1). This enables us to know the type of
regression estimation to conduct. From the unit root result, all the variables are stationary at first difference
1(1) at 5% significance level. Moreso, the model for the unit root test is with intercept but without trend. The
appropriate modus operandi of analysis that captures the combination of 1(1) stationary variables according to
(Johansen, 1991) is the ECM technique.

Johansen cointegration test result

The cointegration test allows one to know the long-run parameter or equilibrium in the system with unit root
variables (Rao, 2007). The overall result of the cointegration test shows that there is cointegration in the
equation. The result shows that the variables have a long run relationship. The relationship is at 5%
significance level based on the Trace statistics and Max—Eigen Statistics. The Trace statistics depicts that there
is one (1) Co-integrating relationship among the variables, while the Max-Eigen Statistics also revealed that
there is one (1) Co-integrating relationship among the variables. Therefore, there is a long run relationship
among the variables.
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Table 5. Result of Johansen co-integration test based on trace statistic and max eigenvalue

NO Trace 0.05 Max—Eigen 0.05
' Statistic Critical Prob.**  No. of CE(s)Statistics Critical Prob.**
CE(s)
Value Value
None *  76.20599 47.85613 0.0068  None * 44.82318 37.58434 0.0049
Atmost 1 41.38280 29.79707 0.3342  Atmostl 16.13135 21.13162 0.2173
Atmost 2 75.251450 15.49471 0.7816  Atmost2  4.096541 14.26460 0.8501
At most 3 41.164909 3.841466 0.2804  Atmost3 1.164909 4.841466 0.2804

Notes: Trace test indicates 1 cointegrating eqn(s) at the 0.05 level.
* Denotes rejection of the hypothesis at the 0.05 level.

** MacKinnon, Haug, & Michelis (1999) p-values.

Source: Authors computation using E-views (2023).

The result in Table 5 above depicts that there is a long-run relationship between the regressed and the
regressors based on the rejection of the null hypothesis at 5% level of significance. The determination of the

short run association is computed in the next section.

Table 6: Short-run estimation (Error Correction Model)

Variable Coefficient (Std. Error t-Statistic Prob.
ECM(-1) —0.025286 |0.006169 —4.098620 0.0001
D(IHDI(-1)) 0.265860 0.146283 1.817432 0.0750
D(HDI(-2)) —0.054346  |0.138706 —0.391808 0.6968
D(InBBranch(-1))  (0.005669 [0.008976 —0.631637 0.5304
D(InBBranch(-2))  [-0.000637 [0.008194 -0.077797 0.9383
D(InDRA(-1)) —6.16E-05 |0.000419 —0.147180 0.8836
D(INDRA(-2)) —6.47E-05 (0.000410 -0.157618 0.8754
D(InLRA(-1)) —0.000285 |0.000560 —0.509097 0.6129
D(InLRA(-2)) —0.000614 |0.000651 —0.944151 0.3495

C 0.001794 0.000466 3.849048 0.0003
R-squared 0.692424 Mean dependent v ar 0.002144
Adjusted R-squared [0.638146 S.D. dependent va - 0.002297
S.E. of regression 0.001382 Akaike info criteri on —10.18245
Sum squared resid  [9.73E-05  |Schwarz criterion —9.836408
Log likelihood 320.5648 Hannan—Quinn cri ter. —10.04683
F-statistic 12.75695 Durbin—Watson st at 2.025278
Prob(F-statistic) 0.000000

Source: Authors computation using E-views (2023).

Table 6 represents the result of short-run estimates by using Error Correction Model (ECM). The estimated
coefficient of the error correction vector is 0.025286. This implies that ECM(-1) is the speed of adjustment
towards equilibrium at the rate of 2.5286 per cent annually. The negative sign implies that there is co-
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integration among the variables. The negative significant vector shows that the vector is in line with the a
priori expectation which is statistically significant. This means that there is short run causality running from
BBranch, DRA and LRA to IHDI. This means that 2.5286 % of the previous year’s disequilibrium in the
economy is corrected in the short run which implies that adjustment of the deviation of the explanatory variable
back to normality is not high.

The result revealed that the first period lag of IHDI has positive insignificant relationship with IHDI; the
second period lag of HDI has a negative insignificant relationship with IHDI. The first and second period lags
of BBranch have negative insignificant relationship with IHDI. The first and second period lags of DRA have
negative insignificant relationship with IHDI. The first and second period lags of LRA have negative
insignificant relationship with IHDI. The R-squared of 69.24% means that the independent variables were able
to explain 69.24% variation in the dependent variable. The Adjusted R-squared of 63.81% shows that if
additional variable is added to the independent variables, the independent variables will still be able to explain
63.81% variation in the dependent variable. The Durbin-Watson value of 2.02 indicates no serial
autocorrelation among the explanatory variables in the model.

Table 7: Long-run Estimation

Variable Coefficient Std. Error t-Statistic Prob.

InBBrabch 0.126007  0.028528 6.618116 0.0000

InDRA 0.004318  0.001468 2.941784 0.0043

INLRA 0.008727  0.003391 2.573840 0.0126

C —0.637280 0.143620 —4.437277 0.0000

R-squared 0.837250 Mean 0.558329
dependent var

Adjusted R-squared 0.897749  S.D. 0.039422
dependent var

S.E. of regression 0.017742  Sum squared 0.018572
resid

Long-run variance 0.000985
Source: Authors computation using E-views (2023).

Table 7 above explains the Fully Modified Least Squares (FMOLYS) result. It was shown that a positive and
significant relationship exists between IHDI and BBranch in the long-run and there is a positive and significant
relationship between IHDI and Deposit in the long-run. It also revealed that a positive and significant
relationship exists between HDI and Loan in the long-run. From the result it was disclosed that 83.72% of
variations or changes in the dependent variable (IHDI) can be explained by the independent variables which
imply that the model has a goodness of fit because it is above 60%. The Adjusted R-squared of 89.77% shows
that if additional variable is added to the independent variable, the independent variable will still be able to
explain 79.74% variation in the dependent variable. A unit increase in BBranch will bring about 0.1260
increase in IHDI and in DRA will bring about 0.0043 increase in IHDI. Moreover, it increases in LRA will
bring about 0.0087 increase in IHDI. The model was used to test the null hypothesis which says that there is
no significant relationship between sustainable development and financial inclusion in Nigeria. From the result
it was observed that the regression result was significant; we therefore reject the null hypothesis and fail to
reject the alternate hypothesis. It was shown that BBranch has a positive and significant relationship with
IHDI. This is because increase in the number of BBranch will enable more people to be involved in the
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financial system which will increase the rate of financial inclusion and will translate into sustainable
development in Nigeria.

The result also revealed that DRA has a positive and significant relationship with IHDI. This is because
increase in amount of deposit by the rural dwellers will increase the lending capacity of the banks as well as
the volume of loan and advances which the bank will offer to the entrepreneurs, thereby increasing their
individual output and economic growth. This is in line with the result from the study of Omokanmi and
Ogunleye (2020), Kasuma (2020) and Maku and Ajike (2015).

Also, it was revealed that LRA has a positive significant relationship with IHDI. The higher the amount of
credit advanced to the entrepreneurs, the higher the productive capacity which will contribute to human
development in Nigeria. This result is also in line with the empirical finding of Djekonbe et’al (2022), Abina
(2021) and Afolabi (2020).

In other words, increase in BBranch will increase the rate of financial inclusion in Nigeria which is also in line
with the work of Uruakpa et’al (2019), Babajide et’al (2021), Enueshike and Okpebru (2020) and Osagie
(2020) will enable the rural dwellers to have access to formal financial services and increase the population of
the adults who are financially included. Similarly, it will reduce the rate of adult exclusion in Nigeria.

Moreover, increases in the amount of rural dwellers deposit with the commercial banks will improve the banks
deposit. Increase in savings will translate into increase in investment which will in a long way contribute to
the development of the nation. Increase in deposit will also increase the amount of loan which will also serve
as source of finance to the potential entrepreneur, SMEs, MSMEs which will increase the productive capacity
of the people. Increase in loan will reduce the poverty rate and increase the economic activities in the country.
Lastly, the overall regression result shows that combination of all the variables jointly impacts on IHDI which
is in line with the result from the study of Kodan & Chikara (2011).

Conclusion and Recommendations

The contribution of this study to the existing body of knowledge is that most previous works analysed the
impact of financial inclusion on economic growth, but this work differs from the previous work because its
main objective is to investigate the impact of financial inclusion on sustainable development in Nigeria. Based
on the above findings, it was discovered that bank branches in the rural area, demand deposit from the rural
area and loan to the entrepreneurs all have positive significant impact on sustainable development in Nigeria.
The implication of this is that the more bank branches, savings deposit and loan to entrepreneurs created in the
country, the better the standard of living of the people in the country will be.

It is recommended that the commercial banks and monetary authorities in Nigeria should pay attention to the
establishment of bank branches, most especially, in the rural areas in order to get the rural dwellers involved
in the formal financial system. The result of this study has revealed the importance of the establishment of
bank branches in the rural areas as the reduction in the number of banks in the rural areas could increase the
level of financial exclusion which could hamper the level of development in the economy. Since the study also
revealed that deposit mobilisation from the rural area would also contribute to the development of the
economy, efforts should be made towards providing sufficient credit for the rural dwellers as this will
contribute to the sustainable development of the economy.
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