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Estimating the effects of financial inclusion on
welfare in sub-Saharan Africa

Grace Ofori-Abebrese?, Samuel Tawiah Baidoo* and Ebenezer Essiam’?

Abstract: The prominent role of financial inclusion in every economy—as it has
been widely acknowledged as an enabler to achieving eight out of the 17
Sustainable Development Goals (SDGs) cannot be overemphasized as far as the
welfare of individuals is concerned. This study estimates the effects of financial
inclusion on welfare using cross-section data from 33 sub-Saharan African countries
and the ordinary least squares technique is employed for the analysis. The results
from the financial inclusion index estimation reveal that, generally, financial inclu-
sion in the sub-region is low as 29 out of the 33 sampled countries have low
financial inclusion index. It is also revealed that financial inclusion has positive
effect on welfare. With regard to the control variables, the study reveals that
education and income also improve welfare. Based on the positive effect of financial
inclusion on welfare, important implications that seek to promote financial inclusion
in the sub-region have been provided for policy consideration.
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Financial inclusion plays a key role in every econ-
omy as it is envisaged as an enabler to achieving
eight (Goals 1, 2, 3, 5, 8,9, 10 and 17—which are
no poverty, zero hunger, good health and well-
being, gender equality, decent work and eco-
nomic growth, industry, innovation and
infrastructure, reduced inequalities and partner-
ships for the goals, respectively) out of the 17
SDGs. This implies that, ensuring greater financial
inclusion has the potential of improving welfare.
This study estimates the effects of financial
inclusion on welfare using data on 33 sub-
Saharan African countries. The financial inclusion
level of these countries is also examined. Indeed,
the study has shown that better financial inclu-
sion improves welfare in the sub-region. The
study further indicates that level of financial
inclusion in the region is generally low. The study
highlights some important implications that seek
to promote financial inclusion in the sub-region
for policy consideration.
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1. Introduction

Financial inclusion helps to make financial services more accessible to all by ensuring that there is
a robust financial market. World Bank (2014a) describes financial inclusion as when many indivi-
duals and firms have access to and use of formal financial services such as savings, deposits,
payments, loans, insurance, financial intermediation, and financial advisory services at affordable
price. Financial inclusion has also been defined as increasing formal financial services such as
savings, access to credit and bank account to large segment of people in the society (Efobi et al.,
2014). Also, financial inclusion is envisaged as very key in every economy (Baidoo & Akoto, 2019;
Oteng-Abayie, 2017; Sakyi et al., 2019) because it is seen as an enabler to achieving eight (Goals 1,
2,3,5,8,9,10 and 17) out of the seventeen sustainable development goals (SDGs). These eight
goals are no poverty, zero hunger, good health and wellbeing, gender equality, decent work and
economic growth, industry, innovation and infrastructure, reduced inequalities, and partnerships
for the goals accordingly.

The African Development Bank (AfDB) (2012) reports that sub-Saharan Africa (SSA) has experi-
enced robust economic growth with six countries in the region being among the ten fastest-
growing countries in the world over the past one and a half decades. However, this tremendous
achievement seems to have benefitted a few wealthy elites as data shows that this growth was
just able to reduce the proportion of people living on less than US$1.25 a day from 52.75 percent
(in 1981) to 46.85% (in 2011) (World Bank, 2014b). Devarajan and Fengler (2013) explain that this
slow pace of poverty reduction and widening income inequality in sub-Saharan Africa could be
attributed to inadequate financial inclusion. According to World Bank (2014a) and Demirglig-Kunt
and Klapper (2012a), inclusive financial system is linked to poverty reduction, prosperity, and
promoting sustainable inclusive economic growth and development. World Bank (2013) and
AfDB (2013) have emphasized that one sure way of inclusive development is financial inclusion,
an area in which Africa is largely lagging behind other continents.

Jalilian and Kirkpatrick (2005), Nanziri (2016), and Ibrahim and Olasunkanmi (2019) have argued
that high level of financial inclusion is often associated with high rate of investment, employment,
high-income and low-poverty rate, and therefore, economic growth can only be sustained if
a significant number of the population have greater access to formal financial services. However,
Demirguc-Kunt and Klapper (2012b) report that less than a quarter of the adult population in sub-
Saharan Africa owns bank account. In addition, data from the Global Financial Index dataset of the
World Bank reveals that not more than a quarter of adults in Africa have an account with formal
financial institutions and also many adults in Africa use informal means to save. Likewise, many
small-sized enterprises in Africa lack access to finance, and this is seen as a major obstacle for
firm’s growth.

Africa’s financial systems generally lag behind those in other developing economies. According
to the development indicators report by World Bank (2012), the main indicator of financial depth is
private credit (as a share of gross domestic product [GDP]). Demirguc-Kunt and Klapper (2012b)
document that the proportion of private credit to GDP averaged 24 and 39 percent for sub-Saharan
and North Africa, respectively, in 2010 compared with 77 and 172% in all other emerging and high-
income economies in the same year. A study by Beck and Demirgiig-Kunt (2008) shows that the
non-bank section of Africa’s financial systems thwarts the advancement in the banking sector. The
authors conclude that less than half of African countries have stock markets and few of these are
liquid. The World Bank Group indicates that with the exception of South Africa, African stock
exchanges (measured by market capitalization to GDP ratio) are low. The group further indicates
that the proportion of market capitalization to GDP is only 38 percent on average, compared with
44 and 62% in all other developing and developed economies, respectively.

From both theoretical and empirical perspectives, it has been established that broader access to
formal financial services enhances overall welfare and supports prosperity. In this regard, Bruhn

and Love (2014) elaborate that greater financial inclusion through rural bank branch expansion

Page 2 of 15



Ofori-Abebrese et al., Cogent Business & Management (2020), 7: 1839164 O;K-: cogent P b us | Nness & mana ge me nt

https://doi.org/10.1080/23311975.2020.1839164

and extension of financial products lowers poverty rate and increases saving and business growth.
Saving helps build transaction history, improves credit scores and provides a safety net in case of
any emergency, thus opening doors for easy access to credit facilities. Access to financial services
like savings and investment also improves the balance sheet of households in productivity—
enhancing economic activities that support economic growth and raises the standard of living of
the poor. Therefore, by increasing economic access, customers can enhance their welfare and
there will be spill over effects on the economy and general community prosperity. In addition, it is
documented that, when small and medium-scale enterprises (SME) have access to loans, it
enables them to invest in productive assets which in turn increases job creation (Baidoo et al,,
2020) which also then improves welfare. Hawkins (2011) further indicates that the current global
financial inclusion drive is ensuring that formal financial services and products are accessible and
affordable to those who require them and this empowers them to live meaningful lives and also
contributes to the financial development of their countries. Households need payment processes
to reduce risks and obtain credit to resolve their loan constraints, save, invest and make financial
provision for their old age to enhance welfare.

Again, it is indicated that financial development influences welfare. Greenwood and Jovanovic
(1990) report that at the early stage of economic development, financial inclusion is low, and so,
only the higher income group accesses and benefits from the financial system. As the lower-
income group is financially excluded, the inequality gap is widened and hence deterioration in
welfare. Greenwood and Jovanovic (1990) further show that as economies develop and financial
services improve over time, financial services become available to more people, and the inequality
gap is reduced. The studies by Galor and Zeira (1993) and Banerjee and Newman (1993) have
furthered this notion by arguing that financial market imperfections discourage the poor from
borrowing adequately to invest in human and physical capital. The authors explain this from
a scenario where individuals inherit different amount of wealth. Individuals who inherit large
wealth invest in education and take up skilled jobs whilst those who inherit less wealth resort to
borrowing for investment in human capital. Given the imperfections in the financial markets which
often lead to higher borrowing cost, individuals who are unable to borrow will remain unskilled. As
the economy expands and the financial market develops, the imperfections reduce and cost of
borrowing also reduces. As a result of the reduction in borrowing cost, many people then have the
opportunity to borrow for human capital investments and upgrade their earning potentials. In
sum, as economies developed, financial inclusion is improved, inequality reduces, standard of
living rises and hence improvement in welfare. Clarke et al. (2006) further add that inequality is
lower in countries with better-developed financial markets and financial intermediaries. This
implies that increasing availability of financial institutions seems to be an important conduit for
inclusive development and improvement in welfare as indicated by researchers (see: Chibba, 2009;
Park & Mercado, 2015; Sarma & Pais, 2011).

It could be deduced therefore that better financial inclusion could reduce poverty, income
inequality and enhance welfare of Africans. However, most previous studies on sub-Saharan
Africa have focused on the effect of microfinance programmes on households’ welfare at the
micro level such as household’s income, business’ income, asset accumulation, health, education,
food security and nutrition, child labour, job creation, women empowerment and housing. For
instance, the study by Tita and Aziakpono (2017) which sought to examine the aspects of financial
inclusion that have the greatest effects on welfare used disaggregated data for the analysis. It
considers individual effect of three financial inclusion indicators: formal account, electronic pay-
ment, and saving. However, the present study becomes eminent by using more financial inclusion
indicators which captures all the three major dimensions (penetration, availability, and usage) of
financial inclusion. It also creates an index of financial inclusion using more financial inclusion
indicators, which help to compare the level of financial inclusion among the countries in the study
to facilitate effective and comprehensive individual country policy adoption and implementation.
Further, the present study also uses a quantitative approach to estimate the effect of financial
inclusion on welfare as compared to previous studies (see: Fadun, 2014; Jones, 2008) which have
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strictly used qualitative methods for the analysis which may not be adequate for effective policy
purposes.

The main objective of this study is to examine the financial inclusion-welfare nexus in sub-
Saharan Africa. In particular, the study seeks to quantitatively estimate the effect of financial
inclusion on welfare in sub-Saharan Africa and also examine the level of financial inclusion among
the sampled sub-Saharan African countries.

This study is particularly important because many sub-Saharan African governments have
intensified financial inclusion campaign and it is appropriate to undertake such an investigation
to justify government’s investment in financial inclusion-related projects. The study is also impor-
tant as the outcome would further provide policy directions to governments of countries within the
sub-region. Some African countries have experienced positive developments following improved
access to financial services in recent decades. Deepening of the financial sector and the use of new
technologies such as mobile money has broaden access to financial services, including savings,
payment products and credit to individuals and enterprises. Given this, the present study would
help increase access to knowledge on relevant and affordable financial services for the currently
unbanked individuals and also improve the capacity of the financial sector to ensure better
services and ultimately improve financial inclusion within the region. Further, the findings of this
study would be useful for policymaking concerning financial development, financial inclusion and
welfare of individuals and business development in the sub-Saharan African region. The outcome
would also inform development organizations such as the World Bank, International Monetary
Fund and African Development Bank on their financial inclusion intervention programs.

The remaining of the paper is arranged as follows. What follows is the theoretical underpinnings.
Next is the empirical methodology which discusses the methods the study adopts. This is followed
by the empirical results and discussion and the last section presents the concluding remarks.

2. Theoretical underpinnings
This section reviews theories and empirical studies which form the basis for this study.

The finance—inequality widening hypothesis postulated by Clarke et al. (2006) explains that when
there are institutional constraints, financial development may benefit only the higher income group who
are usually credit worthy. The hypothesis thus suggests that financial development benefits the high-
income group. The Lower income group who relatively lacks access to credit and sufficient collateral may
find it difficult to access financial services. Therefore, the poor individual is equipped with only primary
education and later joins the unskilled labor market and earn lower wages which in turn reduces welfare.
Contrary to the finance—inequality widening hypothesis, Galor and Zeira (1993) and Banerjee and
Newman (1993) put forward the finance-inequality narrowing hypothesis. According to the hypothesis,
the deficiencies in financial markets deter the poor from patronizing financial services such as borrowing
adequately to invest in human and physical capital. A group of individuals assumed to inherit more
wealth invest in education and therefore take up skilled jobs. The group that inherits less wealth is left
with no other option but to borrow and invest in education. Individuals who inherit less wealth will remain
unskilled and this can go on from one generation to another. This hypothesis, however advances its
argument that financial development expands financial services and broaden access to credit which
provides an avenue for the poor to borrow for human capital investments and improve their earning
potentials which in turn also enhance their welfare. The financial-inequality narrowing hypothesis
concludes that there is a negative relationship between income inequality the financial development—
as financial development improves, inequality reduces and welfare is improved.

Greenwood and Jovanovic (1990) develop a theoretical model that captures elements of both finance-
inequality widening and finance-inequality narrowing hypotheses. Greenwood and Jovanovic (1990)
explain that at the early stages of economic development, the higher income group has the opportunity
to access and benefit from financial services. This implies that as financial systems expand and there is
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rapid economic growth, the income difference between the rich and the poor widens. This aspect of the
model predicts an inverted u-shaped relationship between income inequality and financial sector devel-
opment. From another perspective, as the financial sector develops, it provides wider financial access to
the economy and the poor, and as the economy reaches a stable and steady state, income inequality
begins to decrease, before eventually stabilizing.

To link financial inclusion to welfare, Radcliffe and Voorhies (2012) explain that ownership of
formal account in a financial institution grants households the opportunity to accumulate funds to
invest in activities that generate income such as micro enterprises, purchasing of farming inputs
like tractors and fertilizers, investing in the education of children, planning for retirement, and
managing day-to-day risk. Hence, a basic account serves as a store-of-value, for precautionary
purposes and a safe place to store money outside the home to avoid impulse spending. Electronic
payments can also help improve the welfare of the individual. The introduction of an electronic
payment system presents a number of advantages including cost and time saving, increased sales,
reduced transaction costs and creating a reliable link between government, employers, employees
and families for direct payment of social grants, wages, and remittances to friends and families
abroad, thus the convenience it creates for consumers (Ehrbeck et al.,, 2010). When financial
market is relatively perfect, individuals with entrepreneurial ability gain access to credit to finance
their projects. The above analogy suggests that the effect of financial inclusion on some dimen-
sions of welfare such as income inequality may be positive as revealed by some authors (see:
Attanasio et al., 2015; Bauchet et al., 2011; Pitt & Khandker, 1998).

On the empirical front, Amendola et al. (2016) investigate the relationship between financial access
and household welfare in Mauritania. The study uses micro-level data from a 2014 household survey and
the ordinary least squares technique is employed as the analytical tool. The results show that household
headed by the aged, educated people and residents in urban areas is associated with better access to
financial services which in turn improves welfare. Using the ordinary least squares estimation technique,
Nanziri (2016) examines the relationship between financial inclusion and welfare in South Africa. The
results indicate that better financial inclusion is associated with higher welfare. The author further
indicates that women who use non-formal credit have lower welfare. Tita and Aziakpono (2017) examine
the nexus between financial inclusion and welfare in sub-Saharan Africa by using disaggregated data for
the analysis. The results show that formal account use for business, electronic payment and formal
savings have a positive relationship with welfare. Similarly, using national representative household
finance survey data on China, Zhang (2017) examines the effect of financial inclusion on household
income using ordinary least squares and quantile regressions methods. The cross sectional data used is
obtained from the China Household Financial Survey. First, the results from the ordinary least squares
indicate that financial inclusion has a strong positive effect on household income across all households
regardless of the income level. Given that income is a key determinant of household welfare, the
outcome suggests that financial inclusion improves household welfare. Second, the quantile regression
approach shows that low-income households benefit more from financial inclusion than the richer
counterparts.

In a related study, Addury (2019) assesses the financial inclusion—welfare nexus in a broader
context for Indonesia. Specifically, the study examines the influence of the amount of credit and
investment on household income, household consumption expenditure, and household living facilities
that actually influence welfare. Data for the study is obtained from the Indonesia Family Life Survey in
the period 2000, 2007 and 2014 and a panel estimation technique is used for the analysis. The results
reveal a significant positive relationship between amount of credit and household income. A positive
and significant relationship between amount of credit and savings and household consumption
expenditure is also revealed. Further, by utilizing a unique household survey panel data, Mallick and
Zhang (2019) estimate the effects of financial inclusion on household welfare in China. The study shows
that the effects of financial inclusion on welfare varied across urban and rural areas and income
groups. It is further revealed that financial inclusion significantly increases overall consumption, but
the impact is greater for urban households compared with rural households.
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3. Empirical methodology

This section is devoted to the methodologies adopted to achieve the objectives of the study. The
section specifically focuses on data type and source, model specification, variable description as
well as the estimation procedures.

3.1. Data type and source

The study uses secondary data on 33 sub-Saharan African countries (see Table A1 in the Appendix for
country list). Cross sectional data for the year 2017 on these countries is obtained for the analysis.
These countries and the year are selected mainly due to data availability on all the variables the study
considers. The data considered in this study are human development index (a measure for welfare),
financial inclusion index, income, education, and unemployment. Data on human development index
(HDI) and education are obtained from the United Nations Development Programme database,
whereas those on income and unemployment are obtained from the World Banks’ World
Development Indicators. The data used for the calculation of financial inclusion index such as number
of deposit account with commercial banks per 1000 adults, automated teller machines per 100,000
adults and outstanding loans from commercial banks as a percentage of gross domestic product is
obtained from the Financial Access Survey (FAS) of the International Monetary Fund database.

3.2. Model specification, variable description and estimation procedures
The study specifies the following model for estimation following Amendola et al. (2016) and Zhang
(2017).

W; = f(FINCLU;, INC;, UNEMP;, EDUC;) (1)

where W, represents welfare, and FINCLU;, INC;, UNEMP; and EDUC; denote financial inclusion,
income, unemployment and education, respectively. The subscript i represents the ith country. The
estimable form of Equation (1) is specified in Equation (2).

W; = a + BINFINCLU; + yInINC; + 5InUNE; + 6InEDUC; + ¢; (2)

where the variables are as explained earlier in Equation (1), 8 is the elasticity of financial inclusion
which measures the effect of financial inclusion on welfare, y, 5, and 6 are, respectively, the
elasticities of income, unemployment, and education, « and ¢; represent the constant and error
terms, respectively, and [n is the logarithm notation.

With regard to measurement of the variables, welfare is measured using human development index
(HDI). The HDI is a measure that summarizes the average achievement in three key dimensions of
human development—long and healthy life, being knowledgeable, and having a decent living stan-
dard. The HDI is the geometric mean of normalized indices for each of the three dimensions. The
health, education, and standard of living dimensions of the HDI are assessed using life expectancy at
birth, mean of years of schooling for adults aged 25 years and more and expected years of schooling
for children of school entering age and gross national income per capita (PPP $) respectively. These
scores (for the three HDI dimension indices) are then aggregated into a composite index using
geometric mean. The HDI index has a value that ranges from 0 to 1, with values close to 1 indicating
better welfare and those close to 0 indicating poor welfare. A study by Sakyi et al. (2018) also
measured welfare using human development index. For the independent variables, income is mea-
sured by gross national income in constant US dollars (USS$). Gross national income captures income
accumulated to residents of a country which includes remittances and aid but excludes income
repatriated abroad. Education is measured by mean years of schooling—the average number of
years of education received by the population of a country. Unemployment which is defined as the
proportion of the labour force that is without work but available for and seeking employment is
measured as the total unemployment as a percentage of total labour force. Income and education
are expected to affect welfare positively. This is because, as one earns higher income, it is expected
that consumption of goods and services will increase and hence welfare will be improved. Again, as
individuals attain more years of education, they can secure skilled jobs that are associated with higher
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income and standard of living which in turn improves welfare. Unemployment is however expected to
affect welfare negatively. This is because, unemployed individuals may not earn income all other
things being equal, and this will imply that their consumption of goods and services which improves
their welfare will be limited.

For the financial inclusion variable, the study calculates an index and uses that for estimation. The
index of financial inclusion is a multi-dimensional index that captures information on the various
dimensions of financial inclusion which is then codified in one single digit ranging from 0 to 1, where 0
and 1 represent total financial exclusion and total financial inclusion, respectively. Sarma (2008) develops
a financial inclusion index across different countries of the world. Following Sarma’s approach, this study
develops a financial inclusion index for the selected sub-Saharan African countries. The reason for
adopting Sarma’s technique is that, a lot of financial indicators have been used in obtaining the index.
Indicators such as the number of bank accounts, number of bank branches, number of ATMs, amount of
bank credit and amount of bank deposit are the most frequently used. These indicators are often used
separately and hence they only give partial information on how financial systems are inclusive in an
economy and hence may not adequately capture the level of financial inclusion.

The financial inclusion index this study proposes captures information on several dimensions of an
inclusive financial system. Therefore, the obtained index can be used to compare levels of financial
inclusion across economies. It can also be used to monitor the progress of policy initiatives for financial
inclusion over a period of time. For the purpose of this study, the number of deposit accounts with
commercial banks per 1,000 adults measure is used for accessibility, which is also known as the
penetration for banking system. Automated teller machine (ATMs) per 100,000 adults with commer-
cial bank branches per 100,000 adults is also used to measure the availability dimension. For the usage
dimension, the outstanding loans from commercial banks and outstanding deposits with commercial
banks, all as a percentage of gross domestic product are used. The proposed financial inclusion index is
computed by first calculating a dimension index for each dimension (penetration, availability, and
usage) of financial inclusion for the 33 countries. The computation of the dimension index follows the
specification of Sarma (2008), where the dimension index for dimension, d i is derived as follows:

_Ai-m;
M —my

(3)

where, A; represents the actual value of dimension i, m; denotes minimum value of dimension
which is 0 in this study and M; represents the maximum value of dimension i.

For availability dimension, two separate indexes for bank branches and ATMs are first computed.
Then, a weighted average of these two indexes using 1/3rd weight for ATM and 2/3rd weight for bank
branch are calculated and the summation for both are obtained. Outstanding loans from commercial
banks and outstanding deposits with commercial banks as percent of GDP are used for the usage
dimension. In view of these three dimensions, the study follows the three dimensional Cartesian space
to identify the country i by a point (penetration [p;], availability [a;] and usage [u;]). The financial
inclusion index is then measured by the normalized inverse Euclidean distance of the point (p;, a;, u;)
from the perfect point (1, 1, 1) (Sarma, 2008). The formula is specified in Equation (4).

N2 A 2 . 2
FINDEX =1 — \/(1 —P) \/(1\/5‘3") + \/(1 uy) “

where, p;, a; and u; represent penetration, availability and usage dimensions, respectively, and n
represents the number of dimensions which is three (3) in this study.

The financial inclusion index takes values between 0 and 1, where values closer to 1 indicate
high or complete financial inclusion and those close 0 indicates low or complete financial exclu-
sion. The intuition behind the value of the proposed financial inclusion index obtained from
Equation (4) is to categorize the countries according to their level of financial inclusions based
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on their respective index. The categories are presented as follows: countries with an index values
of between 0 and 0.3 (0 < FINDEX <0.3) are considered as low financial inclusion economies. Also,
countries with index values of between 0.3 (inclusive) and 0.5 (0.3< FINDEX <0.5) are considered as
medium financial inclusion economies and countries with index values of between 0.5 and 1 (all
inclusive) (0.5 < FINDEX< 1) are considered as high financial inclusion economies.

By way of estimating Equation (2) which captures the effect of financial inclusion on welfare, the study
uses the ordinary least squares estimation technique as used by studies such as Amendola et al. (2016),
Nanziri (2016), and Zhang (2017). Again, to ensure the results from the estimation are consistent,
reliable and efficient for effective policy purposes, several diagnostic tests are performed. These include,
the normality test, serial correlation test, heteroscedasticity test, functional form test and finally the
model stability test. The normality and serial correlation tests are performed using the Jarque Bera
normality and Breusch-Godfrey serial correlation tests, respectively. Also, the heteroscedasticity and
functional form tests are done using the Breusch-Pagan-Godfrey heteroscedasticity and Ramsey reset
tests, respectively. The model stability test is performed by plotting the cumulative sum (CUSUM) and
cumulative sum of squares (CUSUMSQ). For the normality, serial correlation, heteroscedasticity and
functional form tests, the null hypothesis of absence of these problems in the model are tested against
the alternative hypothesis that these problems are present in the model. For the stability test, the model
becomes stable when the plots of CUSUM and CUSUMSQ lie within the 95% confident interval lines.

4. Empirical results and discussion

This section presents the empirical results from the study. The section starts with discussion on the
descriptive statistics of the data and this is followed by the regression results. The diagnostic test
results as well as the level of financial inclusion among the selected countries are also reported
and discussed accordingly.

4.1. Descriptive statistics

The summary of the descriptive statistics of the data is reported in Table 1. The results indicate
that welfare in the sub-region is relatively high as indicated by a mean value of 0.53. The HDI for
the sampled countries ranges from 0.34 (minimum value) to 0.79 (maximum value). This indicates
that some of the countries are actually having a higher welfare whereas others are lagging behind.
Also, the values from the financial inclusion index show that, on the average, there is poor financial
inclusion in the sub region which needs urgent attention. The mean value for financial inclusion is
0.19 and the maximum and minimum values are 0.74 and 0.04, respectively. Income, education
and unemployment also have average values of 1,044,762, 5.16 and 6.75, respectively.

4.2. Regression results
The results emanating from the estimation of Equation (2) are reported in Table 2.

With regard to the variable of interest—financial inclusion, the results reveal that it has
a positive and significant effect on welfare which is consistent with the a priori expectation.
Specifically, the coefficient indicates that a 1% increase in the level of financial inclusion will

Table 1. Summary of descriptive statistics

HDI FINCLU INC EDUC UNEMP
Mean 0.5251 0.1853 1,044,762 5.1576 6.7455
Median 0.5160 0.1390 429,719.2 5.5000 5.9000
Maximum 0.7900 0.7370 7,428,761, 9.3000 23.3000
Minimum 0.3540 0.0370 1464.661 1.5000 0.3000
Std. Dev. 0.1013 0.1749 1,623,964, 2.1413 5.3243
Observations 33 33 33 33 33

Source: Authors’ estimation
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Table 2. Estimated results

Variable Coefficient Std. Error t-Statistic
INFINCLU 0.1250*** 0.0217 5.7566
ININC 0.0144** 0.0072 1.9928
INUNEMP 0.0301 0.0169 1.7797
InEDUC 0.2191*** 0.0323 6.7842
Constant -0.9831*** 0.1182 -8.3196
R-squared 0.8642

Adjusted R-squared 0.8448

F-statistic 44,5332

Prob(F-statistic) 0.0000

Durbin-Watson stat 2.1754

Note: *** and ** denote 1 and 5% significance level, respectively.
Source: Authors’ estimation

lead to 0.13% increase in welfare at 1% significance level. This therefore implies that improving
financial inclusion has the tendency of enhancing welfare within the sub-region. The finding
further implies that an increase in financial inclusion indicators such as the number of commercial
bank branches per 100,000 adults and the number of ATMs per 100,000 adults will improve the
welfare of the individual. Therefore, greater financial inclusion in the sub-region is very important.
Theoretically, this result is consistent with Sarma and Pais (2011) who opine that greater financial
inclusion has the possibility of enhancing welfare of individuals. Again, the present outcome
confirms similar empirical findings by Tita and Aziakpono (2017) and Zhang (2017).

Further, the results indicate that there is a positive relationship between education and welfare.
At 1% level of significance, the coefficient of education variable shows that a 1% increase in years
of schooling is associated with 0.22% rise in welfare. This means that increasing the average years
of schooling improves human capital and subsequently productivity which in turn enable indivi-
duals to earn higher wages. With higher wages, individuals are able to increase their consumption
of goods and services and therefore experience improvement in welfare all other things being
equal. This finding supports the result obtained by Amendola et al. (2016).

With regard to income and welfare, the study reveals a positive relationship. This means that
increase in national income has the potential of enhancing welfare of citizens. Specifically, the
study shows that a 1% increase in national income improves welfare by 0.01%, at 5% significance
level. Zhang (2017) have reported similar finding for China. Finally, the results reveal that the effect
of unemployment on welfare is insignificant—indicating that unemployment has not explained
welfare state in the sub-region considering the present data used for the analysis. Although,
theoretically, unemployment is expected to reduce welfare, the case for sub-Saharan Africa has
been different plausibly because of the extended family system which serves as social security
(Owusu & Baidoo, 2020) in situations such as loss of job among others. This finding of the study
appears to align with the assertion by Andolfatto and Gomme (1998) that elimination of unem-
ployment will not necessarily improve welfare. Likewise, high unemployment will not necessarily
deteriorate welfare. The authors add that, the effect of reducing unemployment on welfare is
sometimes dependent on changes in economic and social circumstances.

4.3. Diagnostic tests

As mentioned earlier, the reliability and validity of the results is dependent on the assumption that
the estimation is free from any econometric problem. To this end, the various diagnostic test
results are reported in Table 3. The results show that none of the econometric problems is an issue
in the present study as all the probability values are greater than 0.05, indicating the non-rejection
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Table 3. Diagnostic test results

Diagnostic test Test statistic Probability value
Normality 2.2732 0.3209
Serial correlation 2.5538 0.0971
Heteroscedasticity 0.8810 0.4879
Functional form 0.5005 0.6208
CUSuM Stable
CUSUMSQ Stable

Source: Authors’ estimation

of the null hypothesis. Again, the plots of cumulative sum (CUSUM) and cumulative sum of squares
(CUSUMSQ) (see: Figure Al in the Appendix) indicate that the estimated model is stable. Given
these, it can be concluded that the estimated results are consistent, efficient and reliable and for
that matter good for policy purposes.

4.4. Level of financial inclusion among the selected countries

The level of financial inclusion among the 33 selected sub-Saharan African countries are ascer-
tained using Equation (4) and the results are reported in Table 4. The countries are arranged
according to their financial inclusion index (FINDEX) value obtained from the estimation.

Following the financial inclusion index obtained, countries with an index values of between 0
and 0.3 (0 < FINDEX <0.3) are considered as low financial inclusion economies. Also, countries with
index values of between 0.3 (inclusive) and 0.5 (0.3< FINDEX <0.5) are considered as medium
financial inclusion economies and countries with index values of between 0.5 and 1 (all inclusive)
(0.5 < FINDEX< 1) are considered as high financial inclusion economies. Given this, the ensuing
discussion is done by grouping the countries according to their respective category.

Based on the three-dimensional financial inclusion index computed for the 33 sub-Saharan
African countries, Cape Verde ranks highest with an index value of 0.737 followed by Mauritius
and Namibia with index values of 0.704 and 0.597, respectively. These three countries in the sub-
region are the only countries that belong to the high financial inclusion category (financial
inclusion index value of 0.5 or more).

For the medium financial inclusion economies, only Sao Tomé and Principe falls within this
category with index value of 0.363. It is worrying to notice that, among the 33 countries, 29
countries which include Botswana, Nigeria, Ghana, Togo, Zimbabwe, Senegal, Céte d’Ivoire, Burkina
Faso, Mauritania, Gabon, Benin, Zambia, Mali, Congo Republic, Uganda, Equatorial Guinea,
Tanzania, Malawi, Ethiopia, Guinea-Bissau, Cameroon, Madagascar, Sierra Leone, Niger, Guineaq,
Burundi, Central African Republic, Chad and Congo, Dem. Republic fall within the low financial
inclusion category with index value of less than 0.3.

The four countries who fall within the high and medium financial inclusion categories can be primarily
attributed to a high number of branches/ATMs networks and high credit plus deposits in such economies.
The opposite is also true for countries that fall within the low financial inclusion category.

5. Concluding remarks

This study has estimated the effect of financial inclusion on welfare for 33 sub-Saharan African countries.
The level of financial inclusion among these countries is also investigated. The study uses cross-sectional
data on these countries for the year 2017. By way of estimation, the study employs the ordinary least
squares technique. In ensuring that the results obtained are not spurious—consistent and reliable for
effective policy purposes, several diagnostic tests are conducted on the estimated model.
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The results from the study reveal that there is a positive relationship between financial inclusion
and welfare for the selected countries. The study further indicates that income and education also
have positive effect on welfare. With regard to the level of financial inclusion, the study shows that
out of the sampled 33 countries, it is only Cape Verde, Mauritius and Namibia who have high
financial inclusion based on the estimated financial inclusion index. Sao Tome and Principe is also
categorized as a country with medium financial inclusion. The remaining 29 countries have low
financial inclusion which is very worrying and needs urgent attention. Based on the results, it is
concluded that greater financial inclusion improves welfare in sub-Saharan Africa. It is further
concluded that generally, the financial inclusion in the sub-region is low.

The findings from the study have good policy implication for various governments, policy-
makers, stakeholders in the financial industry and other development organizations and agen-
cies such as the World Bank, African Development Bank and United Nations Development
Programme. Based on the positive relationship between financial inclusion and welfare, it is
incumbent on stakeholders in the financial industry to ensure credit availability and expansion
of ATM facilities among others to enhance greater financial inclusion within the sub-region.
This notwithstanding, stringent measures should be put in place to ensure that credit given out
to prospective borrowers are recovered in order not to aggravate the incidence of loan default
and high non-performing loans. This is so because, loan default and high non-performing loans
have the tendency of rendering the financial institutions insolvent and ultimately leading to
banks failures which will further worsen the welfare of individuals. Also, the presence of wide-
spread mobile coverage and access to smart phones advocates that the increasing number of
financially excluded individuals could potentially access financial services electronically. Given
this, continuous efforts to make ICT infrastructure effective, reliable and safe could therefore,
go a long way towards promoting financial inclusion in the sub-region. With this, the World
Bank and African Development Bank could technically and financially assist the various finan-
cial institutions within the region to properly adapt and adopt these electronic ways of making
financial services accessible and affordable to everyone. This is also likely to improve the level
of financial inclusion in the region and hence, welfare will be improved. In all, as attempts are
made to increase access to financial services within the sub-region, managers of financial
institutions should also pay attention to overhead costs to ensure that profits of the financial
institutions are not affected negatively.
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Figure Al. Plot of CUSUM and
CUSUMSAQ.

Source: Authors’ construction

Appendix

Table A1l. List of 33 selected sub-Saharan African countries

Cape Verde Burkina Faso Ethiopia
Mauritius Mauritania Guinea-Bissau
Namibia Gabon Cameroon

Sdo Tomé and Principe Benin Madagascar
Botswana Zambia Sierra Leone
Nigeria Mali Niger

Ghana Congo, Republic Guinea

Togo Uganda Burundi
Zimbabwe Equatorial Guinea Central African Republic
Senegal Tanzania Chad

Céte d'Ivoire Malawi Congo, Dem. Republic
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