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Abstract
This paper investigates how banking sector competition, measured from the 
consumer’s perspective as well as from financial intermediary pricing behaviour, 
affects financial inclusion in a developing country like Ghana. Financial inclusion in 
Ghana has remained low, leading us to examine if competition within banks (who 
happen to be the largest financial institutions) promotes financial inclusion. This 
paper measures competition using two indicators: the consumer-level measure 
of competition relating to the proliferation of bank branches, and a measure for 
banking sector competition using the funding-adjusted Lerner index at the financial 
intermediary level. Using data from the 2013 Ghana Living Standards Survey, district-
level data on bank branches and bank-level financials from 23 banks spanning the 
period 2008–2015, we found in almost all cases that competition, whether measured 
by bank branch proliferation or at the financial intermediary level, improves financial 
inclusion. These findings suggest that policies aimed at improving competition in the 
banking sector can yield larger societal benefits by increasing the proportion of the 
population included in the financial sector. We recommend that the Bank of Ghana, in 
consultation with the Ghana Association of Bankers, should draft a competition policy 
for banks in Ghana. Key areas to examine include the trend towards “open banking”, 
and the integration of mobile money and  technology into the financial sector.

Key words: Bank proliferation, bank competition, financial inclusion
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1. Introduction
Financial inclusion, which captures access to, and usage and affordability of financial 
services, has become a topical issue and receives significant attention from both 
policy makers and researchers. Globally, financial inclusion is on the ascendancy. This 
notwithstanding, Demirgüç-Kunt, Klapper, Singer and Van Oudheusden (2015) have 
noted in the global financial inclusion (findex) reports that more than 50 per cent of 
the world’s poorest households still remain unbanked. In sub-Saharan Africa (SSA) for 
example, while the ascendancy is visible in account holding for example, the inclusion 
rate still lags behind global figures (see Demirgüç-Kunt et al, 2018).

	Across the world, financial inclusion continues to be a major policy concern for 
many governments. This concern has increased, and attention is predicated on the 
notion that financial inclusion can and does play a crucial role in achieving the quest 
for sustainable development goals, such as tackling income inequality and poverty 
reduction (see Galor and Zeira, 1993; Park and Mercado, 2015) and, ultimately, 
economic growth (Ganti and Acharya, 2017). In fact, the early theoretical literature 
identified that access to financial services by individuals has the potential to alter 
production and employment choices and thereby reduce poverty (see Banerjee and 
Newman, 1993; Aghion and Bolton, 1997; Mohammed et al 2017). Mohammed et al 
(2017) specifically found that financial inclusion improves the welfare of the poor in 
SSA. According to Neaime and Gaysset (2018), there is a general realization that lack 
of access to financial services and finance adversely affects economic growth and 
poverty alleviation as the poor find it difficult to accumulate savings, build asset bases 
for risk protection or invest in income-generating activities. 

	In view of the foregoing arguments, the search for the drivers of financial inclusion 
has received significant research attention. Studies on the determinants of financial 
inclusion have transcended both the micro and macro levels (see Arora, 2010; Sarma 
and Pais, 2011; Sarma, 2012; Gupte et al, 2012; Allen et al, 2016; Sharma, 2016; Sethy, 
2016; Asuming et al, 2019). On the macro level, a number of studies have suggested 
banking-sector indicators such as branch penetration, credit penetration and deposit 
penetration, along with macroeconomic variables such as economic volatility, weak 
rule of law, higher income inequality, social underdevelopment, and regulatory 
constraints as key determinants of financial inclusion. On the household and individual 
levels (micro level), factors such as relative income, education and gender are some of 
the factors that have been documented as influencing financial inclusion (see Cámara 
and Tuesta, 2015; Chikalipah, 2017; Asuming et al, 2019). 

	In a developing context like Ghana, financial inclusion has evolved significantly 
over the past three decades, mostly in response to targeted policies that have been 
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implemented over the years. Overall, Ghana seems to have more favourable financial 
inclusion variables when compared to SSA as a region. For example, on the issue of 
account ownership, Ghana is almost on a par with the overall lower middle-income 
country level, recording 57.7% in comparison to the developing economy average of 
57.8%, quite significantly different from the 42.6% for SSA (Demirgüç-Kunt et al, 2018). 
From the establishment of the first bank in 1896 to the financial sector adjustment 
programme in the late 1980s, which saw bank numbers increasing and financial 
deepening (financial inclusion), the Ghanaian banking landscape has experienced 
very significant levels of liberalization and deregulation. Between the years 2012 and 
2016, the banking sector deposit concentration ratio of the five largest banks declined 
from 52.8% to 44.4%, thus making for a less concentrated banking landscape as far 
as market power over deposits is concerned (PWC, 2016). However, what is less clear 
is whether the level of financial inclusion is related to the changing structure of the 
Ghanaian banking sector as a result of bank competition. That is the crux of this study.

	In terms of how competition affects financial inclusion, the structure-conduct-
performance hypothesis on bank competition holds that a concentrated banking 
sector is able to extract monopoly rents. If that were to hold, it would mean that 
a concentrated banking sector imposes a wedge on access to, and usage and 
affordability of, financial services by being uncompetitive and thus providing costly 
finance, thereby hampering financial access and, ultimately, financial inclusion (Beck 
et al, 2003). Other studies, such as those by Claessens and Laeven (2005) corroborate 
Beck et al (2003) by suggesting that a more competitive banking sector, indeed, 
enhances access to finance. By contrast, Cetorelli and Gambera (2001) suggest that a 
concentrated banking sector rather increases access to finance via the pathway where 
banks, in the short run, offer increased and affordable credit with the expectation of 
cashing in on successful firms in the future. This leaves open the empirical question 
of how access to finance and financial inclusion in general is affected by competition 
in the banking sector. This is particularly relevant in the African context because it has 
been shown in prior research that African banking systems are less inclusive compared 
to other financial systems (Beck and Cull, 2014).

	Consequently, in this paper our main focus is to examine the effect of banking sector 
competition on financial inclusion. Banking sector competition is conceptualized on 
two dimensions: the proliferation of banks (proxied by the number of bank branches 
in a district) and competition in the banking sector (proxied by the funding-adjusted 
Lerner index). A few studies have sought to document characteristics of the financial 
services sector that enhance or impinge on financial inclusion. Kumar (2013), for 
example, explored the role of financial intermediaries as influencers of financial 
inclusion and arrived at the finding that branch network of banks has a positive 
impact on financial inclusion. Owen and Pereira (2018) examined the effect of bank 
competition on financial inclusion. Like most other studies on financial inclusion, 
they examined this question at the macro level for 83 countries in the world. 

	A country case study like ours, using micro-level data (both at household and 
financial intermediary level) to examine the influence of banking competition on 
financial inclusion, is the first to our knowledge. The paper contributes to the financial 
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inclusion discourse by incorporating all three dimensions of financial inclusion: 
access, usage and affordability. The paper also contributes to the literature in its 
measure of competition from the perspective of consumers of financial services using 
branch proliferation, and is augmented with competition proxied by bank pricing 
behaviour. The evidence from the household level also allows for an in-depth analysis 
on a single-country level for the purposes of delivering targeted policies to influence 
financial inclusion. 

	The rest of the paper is structured as follows: Section 2 presents a detailed 
literature review and hypotheses development. Section 3 provides the methodology 
on bank branches proliferation and bank financial intermediation levels on financial 
inclusion. Section 4 provides the results and discussion of the study both at the bank 
branch proliferation and financial intermediary levels. Section 5 concludes the study 
and provides policy implications.  
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2.	 Literature review
In this section, the literature related to bank competition and financial inclusion 
is reviewed. First, the determinants of financial inclusion at the household level is 
examined. This is followed by a review of the literature at the financial intermediary 
level. Finally, the hypotheses which are tested in this study are developed.

	The literature shows that several factors influence financial inclusion at the 
household level. These factors include age, gender, income level, education, 
employment status and distance from the nearest financial institution. In this section, 
we review a number of these factors that are likely to be key determinants of financial 
inclusion in a developing country such as Ghana.

Individual demographics, distance to financial 
intermediary and financial inclusion

The relationship between age and financial inclusion has been found to be non-linear. 
Studies such as those by Akudugu (2013), Allen et al (2016), Zins and Weill (2016) 
and Asuming et al (2019) have found that at the initial stages of life, people desire 
to access, use and be able to afford financial services. However, as people get older, 
the rate of inclusion in the financial system declines. This is mainly because at the 
initial stages of life, individuals have a higher tendency to work and, therefore, have 
a higher probability of accessing, using and affording financial services. However, 
beyond a certain age, when individuals retire, their propensity to access, use and 
afford financial services dwindles. Also, financial institutions become risk averse 
towards this demographic because of the higher likelihood of death (see, for example, 
Akudugu, 2013; Zins and Weill, 2016; Uddin et al, 2017).

	With regard to education, those who are more educated are more likely to be 
confident to interact with financial institutions, understand loan terms as well as 
other terms related to making prudent financial decisions. A number of studies have 
shown that level of education is positively related to financial inclusion (e.g., Akudugu, 
2013; Fungáčová and Weill, 2015; Allen et al, 2016; Zins and Weill, 2016; Uddin et al, 
2017; Asuming et al, 2019). 

	According to Demirgüç-Kunt, Klapper and Singer (2013) and Zins and Weill (2016), 
when it comes to gender, women tend to be more disadvantaged in many societies 
across the world and consequently tend to be less included in the financial system. 
One of the reasons for this is that women are less likely to be interested in taking out 
loans even when credit is available as they consider borrowing against collateral a 
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risky transaction (see, e.g., Boucher et al, 2008; Gneezy et al, 2009; Fletschner et al 
2010; Ghosh and Vinod, 2017). However, a number of studies show that being a woman 
increases access to informal savings (see Aterido et al, 2013; Zins and Weill, 2016). 

	The level of wealth has also been seen as a significant determinant of financial 
inclusion. This is because financial services can be expensive, although these costs 
can reduce with the level of income or transaction size. Indeed, the literature shows 
that people with higher incomes are more likely to be included in the financial system 
(see, for example, Akudugu. 2013; Fungáčová and Weill, 2015; Allen et al, 2016; Zins and 
Weill, 2016). However, a few studies such as that by Uddin et al (2017) find that income 
level is negatively related to financial inclusion. Further, employment status is one 
of the factors that have been examined as a determinant of financial inclusion. This 
is because those who are employed are more likely to have access to bank accounts, 
receive loans from financial institutions, save, invest and take out insurance policies 
(Allen et al, 2016). The distance from a financial institution, especially in reference 
to formal financial indicators, is likely to lead to a reduction in participation in the 
financial sector due to time and cost constraints as well as higher levels of information 
asymmetry (see for example, Deng and Elyasiani, 2008; Akudugu, 2013; Allen et al, 
2016).

Banking sector competition, efficiency and bank size

At the financial intermediary level, several factors have been shown to be related to 
financial inclusion. These factors include competition, bank efficiency, bank stability, 
bank size, deposit and lending rates. These factors are reviewed in this section.

The ability of financial institutions to extend financial services usually depends 
on their asset size. Studies such as Uddin et al (2017) report a positive relationship 
between bank size and financial inclusion, suggesting that bigger banks are in a 
better position to promote the financial inclusion agenda. However, there is also the 
possibility that bigger banks, due to inefficiencies and diseconomies of scale, may be 
less able to promote financial inclusion despite their large size. 

	The theoretical and empirical literature on banking sector competition and 
financial inclusion does not suggest a clear-cut prediction of the effect of competition 
on financial inclusion. Some theoretical models posit that less competition in the 
banking system results in less credit at a higher cost (Pagano, 1993). This position is 
supported by empirical literature that shows that banks with higher rates on deposits 
(Uddin et al, 2017) and banks with lower rates on their loans are better able to 
promote financial inclusion. In addition, in periods when credit must be rationed, the 
possibility for credit to be rationed for a more concentrated banking sector is higher 
than that of a competitive banking sector. Even without credit rationing, banks with 
market power will usually charge higher rates on loans compared to what they offer 
on deposits, leading to a reduction in financial inclusion. Indeed, several studies find 
that a competitive, efficient and stable banking sector is better placed to promote the 
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financial inclusion agenda (see Uddin et al, 2017; Owen and Pereira, 2018).
	Conversely, models such as that by Petersen and Rajan (1995) suggest that a 

concentrated banking sector leads to more supply of credit/financial inclusion. They 
show that young firms that have a shorter time record may receive more credit in 
situations where banks have a lot of market power. This is because such banks may be 
able to reduce the lending rate in the short term so that they can establish long-lasting 
relationships with successful firms because they do not fear that the competition will 
steal these firms once they become successful. Furthermore, other channels such as 
information asymmetry can lead to a lesser supply of loans in the presence of intense 
competition (Shaffer, 1998), increasing defaults by borrowers (Cao and Shi, 2001) and 
lack of screening by banks during economic booms (Dell'Arriccia, 2000).

	A third strand of the literature suggests a non-linear relationship between 
competition and financial inclusion. Dinc (2000) shows a non-linear relationship 
between bank competition and the amount of lending that takes place. The study 
suggests an inverted U-shaped relationship between the amount of lending and the 
number of banks.

	In summary, the literature on the effect of banking sector competition on financial 
inclusion remains inconclusive (based on theoretical predictions and empirical 
findings) and scanty, especially in the context of developing countries such as Ghana. 
Interestingly, no empirical study has investigated the relationship between bank 
competition and financial inclusion at both the household and the bank level. 

Stylized facts and hypotheses development

The level of financial inclusion evident in the Ghanaian economy may be attributable 
to the evolving structure of banking in Ghana as well as the changing competitive 
landscape. Between the years 2012 to 2016, the banking sector deposit concentration 
ratio of the five largest banks declined from 52.8% to 44.4% (PWC, 2016), thus making 
for a less concentrated banking landscape as far as market power over deposits is 
concerned (PWC, 2016). This could reflect the amendment in Ghanaian banking laws 
that allowed all banks to perform universal banking, thereby fostering some level 
of choice for consumers and competition for the banks. Currently, there are about 
26 banks in Ghana, and all of them perform universal banking functions. In terms of 
market power in the loan market, there was only a negligible change of 0.2% in the 
share of loans held by the five largest banks, declining from 47.2% in 2012 to 47% in 
2016.

	Following the liberalization of the banking sector, there has been a significant 
influx of foreign banks, with the foreign share of banks currently at about 50 per cent. 
These developments have also begun to change the narrative on the competitiveness 
of the Ghanaian banking industry from being uncompetitive or having monopolistic 
competition to one that is competitive. In general, the increasing number of banks in 
the Ghanaian banking sector as well as the influx of foreign banks make for increased 
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competition that ultimately benefits the consuming public by increasing the pool and 
cost of financial services available, and thus affecting inclusion positively. Another 
outcome of the increasingly competitive banking landscape is the provision of 
innovative products and services: for example, electronic banking, mobile banking, 
and banking for small and medium enterprises (SMEs).  

	Therefore, this study contributes to the literature by using household data and 
bank level data to unravel the complex link between banking sector competition and 
financial inclusion. Based on the literature and the stylized facts presented, two main 
hypotheses are formulated for this study.

Hypothesis 1: The number of bank branches in a district promotes access to, and 
usage and affordability of, financial services. 

Hypothesis 2: Bank competition (proxied by an adjusted Lerner index) promotes 
access to, and usage and affordability of, financial services. 
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3. 	Methodology
The research methodology is presented in two parts. The first concentrates on bank 
branch proliferation and financial inclusion with key household level characteristics 
as determinants of financial inclusion. The second looks at bank competition and 
financial inclusion at the financial intermediary level. 

Bank branch proliferation and financial inclusion
Data source

In assessing the effect of bank branch proliferation on financial inclusion, the study 
employs data from the Ghana Living Standards Survey 6 (GLSS6), which is a nation-
wide household survey targeted at understanding the living conditions of individuals 
in Ghana. The GLSS6 data are used because, unlike other data that were collected 
earlier, the GLSS6 data have the unique feature of including a Labour Force Survey 
module with additional sections on household financial services. The questionnaire 
from the GLSS6 provides detailed information on financial inclusion/exclusion and 
contains a large set of questions on the individual’s personal characteristics (age, 
gender, education, marital status and income) that are useful for this study. The 
GLSS6 data were collected between 2012 and 2013 and was designed to be nationally 
representative. The survey covered about 18,000 households in 1,200 enumerating 
areas (EAs) consisting of 655 rural EAs and 545 urban EAs. The data are supplemented 
by using hand-collected data from banks on bank branches to find the proxy for bank 
branch proliferation.

Model specification

We first examine the relationship between bank branch proliferation and the three 
dimensions (access, usage and affordability) of financial inclusion. This is done 
using a binary probit model as each of the dependent variables is dichotomous. 
Modifying Fungáčová and Weill (2015), Efobi et al (2014) and Asuming et al (2019), 
the specification of the functional form of the model is:

					     (1)
Finci measures each of the three dimensions (access, usage and affordability) of 

financial inclusion at a point in time. In terms of access, the proxy variable captures 
whether an individual has an account or not. Access is a dummy equal to 1 if the 
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individual has a bank account, and 0 otherwise. To capture usage, the study uses a 
variable that indicates whether an individual has been granted a loan or not. Thus, 
usage is also a dummy equal to 1 if the individual’s loan application has been granted, 
and 0 otherwise. Finally, affordability is represented by a dummy equal to 1 if an 
individual does not anticipate having a regular income and/or having enough income 
as a problem in accessing financial services, and 0 otherwise. 

	Compi is bank branch proliferation, measured as the number of bank branches 
available to households per district. We expect districts with more bank branches to 
have more intense competition than those with fewer bank branches. Thus, having 
more branches in a district should enhance access to financial services, usage of credit 
and affordability of financial services. 

	HHH_CHi is a vector of household head characteristics or covariates from the 
GLSS6 data. These include age, household size, marital status, education, income and 
religion of the individuals. Household size is a continuous variable. We expect that 
an increase in the size of the household should increase the probability of opening 
accounts and taking loans. However, the probability of being able to afford financial 
services should decrease as the burden on households increases. 

	Age groups is a categorical variable split into ages below 18 years, between 18 and 
60 years, and above 60 years, with the reference category being ages below 18 years. 
The study expects access to account, usage of credit and affordability of financial 
services to improve as people get older, but during retirement (ages above 60 years), 
the relationship between age and the measures of financial inclusion would dwindle 
(Demirgüç-Kunt et al, 2013). 

	Gender is a dummy equal to 1 if an individual is male and 0 if an individual is 
female. From Ghana’s cultural perspective, men are more involved in formal and stable 
jobs and, therefore, are more likely to earn regular income compared to women. This 
should make it easy for them to open accounts, be granted credit and afford financial 
services (see Demirgüç-Kunt et al, 2013; Asuming et al, 2019). Also, as Fletschner et al 
(2010) and Croson and Gneezy (2009) suggest, because women have been classified 
as more risk averse than men, they are likely to forego activities that offer higher 
returns if these opportunities require them to bear too much risk. Consequently, 
women should have a lower probability of taking loans compared to men.     

	Marital status is categorized into single, not married and married. Not married 
refers to individuals who have ever been married before but are not currently married 
(divorcees and/or widows/widowers), and single refers to those who have never 
been married. The reference category is single. The expected relationship between 
marital status and all three dimensions of financial inclusion is ambiguous. While in 
one breadth, individuals who have ever been married (whether they are still in the 
marriage, divorced or widowed) have the potential of enhancing financial inclusion 
through the pooling of spousal resources so that opening accounts, being granted 
loans and being able to afford financial services improves, in another breadth, it can 
put an extra burden on people and make it more difficult for them to open accounts, 
take loans and afford financial services.  
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	Income group is categorized into high income, middle income and low-income 
using percentiles based on wealth quintiles. Below the 25th quintile is regarded as 
low income, between the 50th quintile and 75th quintile is regarded as middle income 
and higher income is at the 75th quintile and above, based on the GLSS classifications. 
The higher the income, the easier it becomes for people to access, use and afford 
financial services.

	Education is categorized into five parts. No education is the reference category. 
Primary or lower education equals 1, and 0 otherwise. Secondary education equals 
1, and 0 otherwise. Tertiary education equals 1, and 0 otherwise. Other forms of 
education equal 1, and 0 otherwise. Generally, we expected educated people to be 
more financially included than those without education.

	Religion: The study introduces religion as a control variable. Four categories are 
considered: Christianity, Islam, Traditional and Atheism with Islam being the reference 
category. The consideration of selecting Islam as a reference category is based on 
the premise that Muslims prefer financial services and products that are consistent 
with their religious beliefs. Chief among these is the prohibition on interest, or riba, 
stipulated in the Quran. It is expected that Christians, traditionalists and atheists 
would have a higher probability of opening accounts (see Demirgüç-Kunt et al, 2013) 
and taking loans compared to Muslims. See Table 1 below for detailed definitions of 
the variables.

Table 1: Variable selection and justification
Variable Measurement Source

Dependent variable     

Financial inclusion

1. Bank account: Measured as a dummy variable; 
equals 1 if any member of the household possesses 
a bank account otherwise 0.
2. Loans granted: Measured as a dummy variable; 
equals 1 if any member of a household obtained a 
loan facility in 2013 and 0 otherwise.
3. Affordability: Measured as a dummy variable; 
equals 1 if any member of a household does not 
see having regular income and/or having enough 
income as a problem in accessing financial 
services, and 0 otherwise.

Ghana Living 
Standard Survey 
(GLSS 6) Round 6

Independent      

variables    

Bank branch proliferation 
(competition) Number of bank branches per district. 

Bank of Ghana 
and commercial 
banks’ websites 

Gender Dummy variable equals 1 if male and 0 otherwise. GLSS6
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Age  

Age is grouped into three different categories. 
Those below 18 years equal 1, otherwise 0. Those 
18–60 years equal 1, otherwise 0. Those 60 years 
and above equal 1, 0 otherwise. Those below 18 
years are the reference category.

GLSS6

Household size Continuous variable showing the number of 
members in a household. GLSS6

Marital status 

This is categorized into three categories. Single 
equals 1 if head of the household is single, 
otherwise 0. Not married equals 1 if head of 
household is separated, widowed or divorced, 0 
otherwise.
Married equals 1 if the head of household is 
married or living together with a woman, 0 
otherwise. The reference category is single.

GLSS6

Education

Education is categorized into five parts. No 
education is the reference category. Primary or 
less education equals 1, 0 otherwise. Secondary 
education equals 1, 0 otherwise. Tertiary education 
equals 1 and otherwise. Other forms of education 
equal 1, 0 otherwise.  

GLSS 6

Income

Income is grouped into three categories. Lower 
income, middle income and higher income based 
on wealth quintiles. Below the 25th quintile is 
regarded as lower income, between 50th quintile 
and 75th quintile is regarded as middle income and 
higher income is at 75th quintile and above based 
on the GLSS classifications.

GLSS 6

 Religion 

Grouped into four categories. Islam equals 1 if the 
respondent is a Muslim, 0 otherwise. Christianity 
equals 1 if the respondent is Christian, 0 otherwise. 
Atheist equals 1 if respondent is an atheist, 0 
otherwise. Finally, Traditionalist equals 1 if the 
respondent belongs to this category, 0 otherwise. 

GLSS 6

Source: Authors’ compilation

Bank competition and financial inclusion at financial 
intermediary level

In this section, we examine the impact of bank competition on financial inclusion. 
We first describe the data source and model specification, and the implications of 
the various variables on the study. 

Data source

The study uses the financial statements of 23 commercial banks covering the 
period 2008 to 2015. The financial statements of banks provide their profit and loss 
information. These data are unbalanced and therefore takes away survivor bias and 
allow banks to transit in between years.
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3.2.2	 Model Specification

Modifying Uddin et al (2017) our model is given by: 

(2)

Where  is financial inclusion and is the dependent variable that 
captures the individual dimensions of financial inclusion for bank i at time t. For access, 
we use number of automatic teller machines (ATMs) per 1,000 people and number 
of bank branches per 1,000 people. For usage, we use loan-to-operating income and 
deposit-to-income ratio and, finally, for affordability we use the ratio of interest income 
to loan advances.  is bank competition measured as the Lerner index 
and Boone indicator computed below in appendix B.  is a vector 
of bank-specific factors that might affect financial inclusion such as funding sources, 
efficiency, return on equity, bank growth and bank size.  indicates bank fixed effect, 

 indicates time fixed effect and  indicates error term.
	As suggested by Carbó et al (2009), studies that have attempted to examine the 

impact of competition on financial inclusion have had varying outcomes because 
their results have been sensitive to the way in which competition has been measured. 
Consequently, finding an appropriate way to measure competition has become a 
topical issue. The literature categorizes the measures of competition into two. These 
include using the structure-conduct-performance linkages and the non-structural 
measures of competition, which were developed in response to the weaknesses 
identified with the former approach. Typical structure variables include relative size 
of firms, number of firms in the industry, and the ratio of elasticity of the firm to the 
elasticity of the industry. Although many measures of an industry’s structure had been 
proposed, most empirical studies previously focussed on the number of firms and the 
relative size of firms in an industry. Consequently, three measures of concentration 
were widely used. These are the number of firms, the concentration ratio and the 
Herfindahl-Hirschman Index (HHI). 

	The concentration ratio measures the top N firms in the industry’s deposit (loans) 
as a ratio of the total industrial deposit (loans). Thus, insofar as researchers need 
information on the top N firms’ market shares, the concentration ratio provides more 
information than just the number of firms in the industry. The downside of using the 
concentration ratio is that it neglects the contribution of the other firms in the industry 
as it focusses on the top N firms in the industry.  

	Unlike the concentration ratio, the HHI considers the deposit (loan) contribution 
of all the firms in the industry, and also assigns more weight to the larger firms by 
squaring each firm’s contribution. This means that the distribution of all firms in the 
industry are considered. Both the concentration ratio and the HHI can only examine 
one side of the market at a time. Thus, for the banking sector, both structural measures 
can either examine the loan market or the deposit market. However, having market 
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power in the loan market may not necessarily mean that a bank may have market 
power in the deposit market. Consequently, using these structural measures may not 
help in examining market power in general.

	The problems associated with the structural approach have led to the use of 
variables measuring conduct directly. Examples of models associated with this include 
the Lerner index, the conjectural variation models developed by Iwata (1974) and 
Bresnahan (1982) and Lau (1982), and the Panzar–Rosse (1987) model. Although all 
these models have one foundation, they give different results (Carbo-Valverde et al, 
2009; Liu et al, 2013).

	The traditional Lerner index provides a direct measure of the degree of market 
power as it represents the mark-up of price over marginal cost. Unlike the HHI and 
the concentration ratio that looks at one side of the market only, that is either the 
loan market or the deposit market, the Lerner index considers both markets. This is 
especially important at the bank level because having market power in one market 
does not necessarily mean that a bank will have market power in the other market 
as well.

	There is a possible limitation associated with using the conventional Lerner 
index. The marginal cost (MC) estimation in the adjusted Lerner index is likely to 
reflect some form of monopoly emanating from deposit markets, based on the bank’s 
ability to fund at a relatively low price. In pricing their loans, bank managers cover 
their funding costs, factor in a risk premium to reflect the uncertainty surrounding 
the loan-contracting problem and charge an extra premium to reflect their market 
power (Ariss, 2010). Thus, a form of deposit market power is already reflected in the 
loan pricing. According to Maudos and De Guevera (2007), adding financing costs 
and, consequently, the price of deposits in the cost function captures the effect of 
market power in banking and this may bias results. They add that excluding funding 
costs from the equation will lead to “raw” pricing power that is not biased by market 
power, which had already been obtained in the deposit market while securing funds. 
On the basis of this, the efficiency-adjusted Lerner index suggested by Koetter et al 
(2008) that takes care of the bias in the traditional Lerner index is used as a measure 
of competition. This means that we use the cost of only two factors: cost of labour 
and physical capital, to derive the efficiency-adjusted Lerner index. 

The efficiency-adjusted Lerner index1 is given by:   

                                                                                                       (3)

Where ARit is the average revenue computed as TR/Q, and TR = profit before tax 
+ total operating cost. MCit is the marginal cost of producing an additional unit of 
output and it is derived from finding the translog cost function stated in Appendix B.

	For a robustness check we use another measure of competition, the Boone 
indicator. The Boone indicator is given by:

                                                                               (4)
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Where 𝑅𝑂𝐴𝑖 is the return on asset for bank i; MCi is the marginal cost of bank i; 

and  is the unobserved error term. In line with Schaeck and Cihák (2014), marginal 
cost is estimated as the ratio of average cost (operating expense and staff cost) 
to total income as marginal costs are not directly observable. When β < 0, it implies a 
competitive banking industry and β > 0 indicates an uncompetitive or concentrated 
industry.                                                      

Control variables

Profitability is measured by return on equity. We expect profitability to have a positive 
relationship with all the financial inclusion indicators. This is because more profitable 
firms should have more ATMs and bank branches. These banks should also be able 
to give out more loans and provide financial services at a lower cost. We expect a 
positive relationship between return on equity and financial inclusion. 

	Bank cost-inefficiency is measured by the ratio of total cost to total operating 
income (Uddin et al, 2017). All things being equal, banks that have a higher cost-
to-income ratio should have fewer ATMs and branches. These banks would provide 
loans and mobilize more deposits at a higher cost. Hence, a bank-cost-to-income 
ratio should have a negative relationship with financial inclusion (Uddin et al, 2017). 
Finally, we measure bank growth as the change in interest income from the previous 
year’s interest income. Banks with high growth should be able to provide more ATMs 
and bank branches, give out more loans and be able to provide financial services at 
a cheaper cost. Hence, we expect a positive relationship between bank growth and 
the different measures of financial inclusion.  

Econometric technique

A pooled ordinary least squares (OLS) estimation does not consider individual 
specific effects, which are common in panel data. This clearly violates the assumption 
of independence of the error term, which is a basic assumption to employ the 
OLS method. As the OLS technique is usually not ideal for panel data, we use the 
Hausman test to select between a random-effects and fixed-effects model. The null 
hypothesis for the Hausman test is distributed under a chi-square and states that the 
differences in coefficients are not systematic. The results shown in Appendix A suggest 
that the differences in coefficients are systematic. This implies that the individual 
heterogeneous effects are not correlated with the explanatory variables. Therefore, 
we use the random effects model in our estimation. 
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4.	 Results and discussion
Summary statistics for household level

Table 2 shows the detailed descriptive statistics of the household level data. Panel A 
shows the household head characteristics while Panel B shows the financial inclusion 
indicators.

Table 2: Descriptive statistics
Panel A: Characteristics of respondents

  Freq. Per cent

Gender

Female 4,729 28.2

Male 12,043 71.8

Age group

Under 18 years 19 0.11

18–60 years 13,642 81.34

Above 60 years 3,111 18.55

Educational level

No education 4,755 28.37

Primary or less 3,534 21.09

Lower and upper secondary 7,043 42.02

Tertiary 867 5.17

Other education 561 3.35

Marital status

Single 1,757 10.48

Not married 3,693 22.02

Married 11,322 67.51

Employment status

Unemployed 59 0.36

Employed 16,202 99.64

Wealth quintile

Lower income 4,193 25
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Middle income 8,386 50

High income 4,193 25

Religion 

Islam 4,292 25.6

Christianity 11,283 67.29

Traditional 19 0.11

Atheist 1,173 7

Household size 16772 4.26 average

Panel B: Financial inclusion

Affordability

Cannot afford 9,325 55.6

Can afford 7,447 44.4

Bank account

No 8,734 52.07

Yes 8,038 47.93

Credit granted

No 14,979 89.31

Yes 1,793 10.69

Before carrying out a formal analysis on the relationship between financial 
inclusion and bank competition, we provide a description of the data. The household 
data show there are more male household heads than female household heads. 
Specifically, 71.8% of household heads are male and the remaining 28.2% female. 
Almost all sampled household heads are employed: while 99.64% of household heads 
are employed, about 0.36% are unemployed. In terms of the composition of those 
employed, males dominate. Specifically, 72.42% of those employed are male, while 
roughly 27.22% of the employed are female, and 0.36% are unemployed. Regarding 
marital status, 10.48% of the respondents are single. The data also show that 22.02% 
of respondents are currently not married, which means that they are either divorced, 
separated or widowed, and roughly 67.51% of respondents are married. 

	Further, a greater percentage of household heads had  secondary education 
qualification,.  Roughly about 21.09%  of the sampled population have obtained 
primary-level education, while  42.02%    secondary level. Those with tertiary education 
constitute about 5.17% of respondents. Those with other forms of education account 
for 3.35%, and those without any education constitute about 28.37% of respondents. 
In terms of religion, Christians dominate those active in the economy. They account 
for about 67.29% of the entire sample, followed by Muslims (25.6%), atheists (7%) 
and, finally, traditionalists (0.11%). 

	Similarly, the data show that those within the lower wealth quintile constitute 
25% of respondents, those in the middle-income tier make up 50% of respondents, 
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while those in the higher income category make up 25% of respondents. This shows 
a quite proportional distribution of wealth in Ghana with the majority of households 
belonging to the middle-income category. 

	The data also show that, on average, there are 19 bank branches serving 1,000 
people in a district. Some districts having no bank branches while others have as many 
as 265 (Accra Metropolitan). This clearly shows huge disparities in the distribution of 
bank branches in Ghana.

	With respect to the financial inclusion variables, the number of households who 
indicate that they have a bank account and those who indicate they do not have a 
bank account are almost even. While about 47.93% of households indicate that they 
have a bank account, about 52.07% of surveyed households indicate that they do 
not have one. The story is different when we consider those individuals who have 
been granted loans. A mere 11% of sampled Ghanaians indicate that they have been 
granted loans. This is reflective of the Ghanaian situation as many find it difficult to 
obtain credit because they cannot satisfy the necessary requirements for obtaining 
loans. Finally, about 44.4% of household heads indicate that they do not see having 
regular income and/or having enough income as a problem in accessing financial 
services. This suggests that fewer than half of the sampled households do not consider 
financial services to be expensive. 

Results for bank branch proliferation and inclusion

In this section, we present results on the regressions that examine the relationship 
between bank branch proliferation and financial inclusion in Ghana. Table 3 provides 
detailed results. 

Table 3: Probit regression of bank competition and financial 
inclusion in Ghana

  Column 1 Column 2 Column 3

Variables Bank_Acct Credit_Acct Afford 

        

Competition 0.0012*** -0.0002*** 0.001*** 

  (8.87E-05) (4.87E-05) (7.47E-05)

Male -0.005 -0.018** -0.0048

  (0.012) (0.007) (0.011)

18–60 years 0.450*** 0.292*** 0.442*** 

  (0.115) (0.021) (0.085)

Above 60 years 0.437*** 0.953*** 0.468*** 
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  (0.131) (0.018) (0.112)

Primary or less 0.207*** 0.022*** 0.008

  (0.010) (0.006) (0.010)

Secondary 0.430*** 0.056*** 0.106*** 

  (0.010) (0.010) (0.014)

Tertiary 0.327*** 0.055*** 0.088*** 

  (0.013) (0.012) (0.016)

Other Education 0.425*** 0.119 0.212

  (0.106) (0.175) (0.195)

Not married -0.108*** 0.055*** -0.183*** 

  (0.018) (0.014) (0.016)

Married -0.0401** 0.043*** -0.154*** 

  (0.016) (0.009) (0.015)

Household size 0.006*** 0.006*** -0.006*** 

  (0.002) (0.001) (0.002)

Middle income 0.113*** 0.027*** 0.0180* 

  (0.011) (0.007) (0.010)

High income 0.321*** 0.082*** 0.077*** 

  (0.011) (0.009) (0.012)

Christianity 0.093*** 0.010 -0.043*** 

  (0.011) (0.006) (0.010)

Atheist -0.042** 0.011 0.003

  (0.018) (0.011) (0.017)

Traditional -0.088 -0.052 -0.230** 

  (0.117) (0.051) (0.093)

 Pseudo R2 0.170 0.033 0.026
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Wald Test 3827.64 372.13 572.33

Observations 16,251 16,251 16,251

Note: The table reports marginal effects from probit regressions. Robust standard errors clustered at the district 
level are reported in parentheses. Omitted age group category is those younger than 18 years. Omitted category 
for education is those with no education. Omitted category for marital status is never married. Omitted religion is 
Islam. The reference category for income is poor. The main variable of interest is bank competition measured as 
the number of bank branches competing for household inclusion in a district. 
***, ** and * denote statistical significance at the 1%, 5% and 10% levels, respectively.  

Table 3 shows the results on the relationship between each of the dimensions of 
financial inclusion and their determinants. The estimates of the probit models are on 
the whole very intuitive. Columns 1, 2 and 3 show the results for those with accounts 
in general, those who had loan applications granted and whether financial services 
are affordable or not, respectively. From columns 1 and 3 we find the main variable 
of interest, competition, has a statistically significant and positive relationship with 
having access to a bank account, and being able to afford financial services. These 
results indicate that the prevalence of many banks in a district increases the probability 
that households will open accounts, and also makes financial services cheaper for 
households. 

	The results on affordability (column 3) are in line with Carbo-Valverde et al’s 
(2009) findings and clearly support the market power hypothesis, where intense 
competition reduces the cost of credit and increases the supply of loans. Contrary to 
this finding, the results from column 2 reveal that the number of applicants whose 
loan applications are granted reduces when bank competition increases. This is 
because intense competition means that banks will be going after the same clients 
and banks may fear that they would lend to the wrong borrower and thus be exposed 
to adverse selection. Indeed, intense competition may lead to a relaxation of credit 
standards, which may ultimately cause banks to reduce credit supply when default 
rates spike. Consequently, the findings support the information hypothesis, where 
intense competition lowers investment in banking relationships and impairs access 
to credit. Thus, it is clear from these results that the relationship between financial 
inclusion and bank competition depends on the measure of financial inclusion being 
examined. This provides the justification for using different measures of financial 
inclusion, as using just one measure may lead to an incomplete picture of the effects 
of bank competition on financial inclusion.

	Turning to individual characteristics, we find that while males are less likely to be 
granted loans compared to their female counterparts, there is no difference between 
females’ and males’ ability to open accounts and afford financial services. The results 
on account opening deviates from that of Aterido et al (2013) and Demirgüç-Kunt et al 
(2013) who suggest that females, who are usually considered less privileged in most 
African societies, would have a lower probability of opening an account compared to 
their male counterparts. Compared to households whose heads are younger than 18 
years old, households whose heads are 18 years and older have a higher probability 
of opening an account, having their loan applications granted and affording financial 
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services. This means that the older households heads are, the greater their inclusion 
in the financial system. These findings are in line with our a priori expectations.

	The results on education are also consistent with our a priori expectations. We find 
that individuals who are educated have a higher probability of accessing, using and 
affording financial services compared to their uneducated counterparts. This positive 
relationship could flow from the fact that being educated can affect a person’s income 
and employment status, and thus influence their propensity to engage with the formal 
financial sector. Another effect of education on inclusion could flow from the diverse 
exposures that education affords people, and thus influence their appreciation of 
the benefits of being included in the formal financial sector. These findings support 
earlier studies, such as those by Efobi et al, 2014; Allen et al, 2016; and Asuming et al, 
2019. 

	Compared to individuals who have never been married, individuals who are 
either currently married or have been married before but not currently married have 
a lower probability of opening an account and affording financial services. Conversely, 
they are more likely to have loans approved should they be able to access and afford 
financial services. The findings thus suggest that persons who have been married 
but are not currently married, or are currently married have challenges in terms of 
accessing and affording financial services, but once they are able to cross the access 
and affordability barrier, they utilize financial services.

	Regarding household size, the results are also interesting. As household size 
increases, the probability that households will have an account and get their loan 
applications granted improves. Yet, the probability that they will be able to afford 
financial services reduces. Intuitively, this finding suggests that an increase in 
household size pushes households to open accounts and makes it easier for members 
to combine their resources to take out loans. However, with household size increasing, 
their financial burden also increases. This makes it difficult for them to afford financial 
services.

	On the religion front, compared to Muslims, Christians are more likely to have bank 
accounts, but are not likely to afford the services of the banking sector. Atheists, on 
the other hand, are not likely to have bank accounts at all, while traditionalists are 
likely to face affordability challenges, like their Christian counterparts. In essence, 
religion has no role in influencing the utilization of financial services.
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Descriptive statistics for financial intermediary analysis

This section presents the results of the descriptive statistics for the financial 
intermediary level. 

Table 4: Descriptive statistics
Variable Obs. Mean Std. Dev. Min Max

Loans/total asset 180 0.643 0.198 0.015 1.771

Deposit/total 
assets 173 0.440 0.141 0.011 0.735

Affordability 173 0.429 1.509 0.119 19.979 

No of branches 181 33.039 35.606 1.000 159.0

No of ATMs 161 31.603 35.345 0.000 202.0

Lerner index 177 0.316 0.313 -1.172 1.136

Funding sources 165 0.839 0.149 0.295 1.937

Efficiency 180 0.613 0.288 0.096 3.204

Return on equity 180 0.024 0.029 -0.171 0.085

Bank growth 168 1.122 3.970 -0.962 34.325

Bank size 180 13.508 1.166 9.296 15.701

Table 4 shows detailed statistics of the data for the bank level. Overall, the ratio 
of average loans to total assets is 64.25%. This shows that banks in Ghana advance 
most of their total assets as loans and 43.98% of the total assets of banks in Ghana 
over the study period are made up of customer deposits. However, the variation in 
terms of minimum and maximum deposit mobilization is high. The results show that, 
on average, each bank has 33 branches in the country.  A bank with the minimum 
bank branch has one branch and the bank with the maximum number of branches 
has 159 branches in the country. This shows a huge disparity in the number of bank 
branches provided by banks and suggests that only a few banks are driving the 
financial inclusion process in terms of the provision of bank branches. Similarly, 
with an average number of 31 and a maximum of 202 ATMs provided by banks, we 
can conclude that only a few banks drive the financial inclusion process in terms of 
the provision of ATMs.
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	Our descriptive statistics also show that roughly a third of the price charged by 
banks is because of the market power they wield. This is shown by the average value 
of the Lerner index (31%). This average value clearly shows some inefficiency in the 
banking system arising from the oligopolistic nature of the banking system.

	With regard to the other variables, an average of 83.9% of banks’ funding sources 
are obtained from deposits, interbank borrowings, fixed deposits and other loans that 
banks receive. This means that equity holders only provide the remaining 16.1% of 
funding. The cost-to-income ratio of the banks is about 61.3%, on average, suggesting 
that most banks in Ghana are somewhat inefficient as these banks used 61.3% of their 
income generated on operational and other institutional expenses over the sampled 
period. This high cost-to-income ratio also shows that managers of banks are not 
cost sensitive. The return on assets recorded over the period is 2.4%, implying that 
bank managers are not able to turn their assets into profitable ventures for the bank. 
Regarding growth, the banks experienced phenomenal growth in their revenue over 
the sampled period. On average, banks in Ghana are relatively large as there is not 
much variation in terms of the minimum and maximum size of the banks considered 
in the study. 

Results of bank competition and financial inclusion at 
financial intermediary level

This section presents detailed regression results of the study for the bank competition 
and financial inclusion relationship in Ghana. Table 5 shows the results for the random 
effects model. Columns 1 and 2 show the results for access to financial services 
(represented by number of ATMs per 1,000 people and number of bank branches 
per 1,000 people), columns 3 and 4 give the results for usage of financial services 
(represented by the ratio of loan advances to total operating income and the ratio of 
total deposits to total operating income) and column 5 has the results for affordability 
(ratio of interest income to loan advances).  

Table 5: Bank competition and financial inclusion at the bank level
Column 1 Column 2 Column 3 Column 4 Column 5

Variables
Number of 
branches per 
1,000

Number of 
ATMs per 
1,000

Ratio of 
loans and 
advances 
to total 
assets

Ratio of 
customer 
deposits 
to total 
assets

Affordability

Lerner index -0.0221** 0.00186 -0.185*** -0.128** 0.102**

 (0.009) (0.007) (0.051) (0.054) (0.052)

Funding sources     -18.28***

     (0.601)
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Funding sources2     12.78***

     (0.193)

Cost inefficiency 0.0164*** 0.0132** 0.0157 0.141*** 0.0811

 (0.004) (0.005) (0.038) (0.043) (0.080)

Return on equity 0.010*** 0.003 0.048*** 0.017 0.089***

 (0.002) (0.002) (0.017) (0.040) (0.034)

Bank growth 0.0005 -0.00024 0.007*** 0.006*** -0.007

 (0.0004) (0.0002) (0.001) (0.001) (0.007)

Bank size 0.015*** 0.024*** 0.005 0.028** 0.055**

 (0.002) (0.004) (0.010) (0.013) (0.025)

Constant -0.180*** -0.294*** 0.400** 0.206 5.681***

 (0.031) (0.051) (0.165) (0.185) (0.519)

R-square 0.350 0.378 0.240 0.151 0.959

Observations 164 149 158 165 150

No of years 8 8 8 8 8

Hausman test
Chi-square 
(p-value) 4.57(0.471) 1.80(0.877) 5.65(0.342) 2.58(0.764) 47.69(0.000)

Note: Insignificant coefficient of the Hausman test shows that a null hypothesis of fixed effects is rejected in 
favour of the alternative hypothesis of random effects. Thus, the model is estimated using random effects for no 
significant effects and fixed effects for significant effects.
***, ** and * are 1%, 5% and 10% significance levels, respectively, and robust standard errors are reported in 
parentheses.

From column 1, we see that the Lerner index has a negative and significant 
relationship with the number of bank branches. This suggests that high bank 
competition proxied by the Lerner index leads to the provision of more bank branches. 
Put differently, less competition leads to a reduction in bank branches. This supports 
the market power hypothesis. As expected, bank size and profitability have a positive 
and significant relationship with number of bank branches. This means that more 
profitable banks and larger banks have the capacity to provide more bank branches. 
The latter result supports the findings of Uddin et al (2017). From Table 5, it can be 
seen that bank cost inefficiency is significant and positive. This is inconsistent with 
our expectations and with the results of Uddin et al (2017). However, as setting up 
bank branches cost banks more compared to using more cost-efficient methods like 
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online platforms, inefficient banks with high cost-to-income ratios would exhibit 
higher bank branching compared to efficient banks. Bank growth is not significant 
in this estimation.

	In column 2, the results for the relationship between competition and the number 
of ATMs per 1,000 people is shown. Contrary to the results for bank branches, we find 
that the Lerner index is statistically insignificant. As with the results for the number 
of bank branches, the results also show banks’ cost inefficiency to be positive and 
significantly related to the number of ATMs. This suggests that banks that have high 
cost-to-income ratios provide more bank branches and ATM networks. Bank size 
shows a positive and significant relationship with number of bank ATMs, suggesting 
that the larger the bank, the greater its probability of opening more bank branches 
due to capacity/ability. Unlike the results for the number of bank branches, return on 
equity is statistically insignificant. This is inconsistent with the a priori expectations. 
Bank growth remains insignificant in this estimation.

	Columns 3 and 4 show the results for usage of financial services, which is measured 
in two ways: the ratio of loans and advances to total assets shown in column 3, and 
the ratio of customer deposits to total assets shown in column 4. The results in both 
columns 3 and 4 are somewhat consistent with the study’s expectations. Specifically, 
a negative and significant relationship between the ratio of loans and advances to 
total assets and the Lerner index is found. Similar results are found for the relationship 
between the ratio of customer deposits to total assets. This indicates that a competitive 
financial landscape improves mobilization of funds by the banks, and also increases 
the amount of loans that these banks grant. As expected, bank growth shows a positive 
relationship with the ratio of loan advances to total assets, and the ratio of customer 
deposits to total assets, suggesting that banks that see high growth in their interest 
income attract more deposits and also give out more loans. Interestingly, whilst the 
study finds that depositors consider the size of the bank making any deposit the size 
of the bank plays no role in determining whether loans are granted or not. This is 
shown by the positive and significant coefficient of the size variable in column 4 and 
the statistically insignificant size variable in column 3. Another interesting finding has 
to do with profitability. While profitability matters for the probability of banks giving 
out loans, it appears not to matter for deposit mobilization. This finding is consistent 
with what depositors will do, as they usually will not consider whether a bank is more 
profitable or not before they deposit their money into that bank.

	Column 5 shows the results for affordability, measured by lending rate. This 
is proxied as the ratio of interest income to loan advances. The results show that 
the coefficient of the Lerner index is positive and statistically significant. This is 
consistent with the a priori expectations and suggests that bank competition has 
a higher probability of driving the lending rate down. The coefficients of return on 
assets and bank size are also positive and significant. These are consistent with the 
study expectations and suggest that more profitable and larger banks have a higher 
probability of making lending rates less affordable than their less profitable and 
smaller counterpart banks. For this estimation, in this model the funding sources 
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and their square were included because the study expects banks with a high debt-to-
asset ratio to initially be able to mobilize funds at a cheaper cost initially and translate 
this into a lower lending rate. However, as these banks become more leveraged, the 
expectation is that they will have a high lending rate. This is because higher leverage 
means that banks have a higher probability of entering into financial distress. This will 
lead to them obtaining funds at a higher cost due to their high-risk nature. To cover 
this cost, banks would have to charge a higher lending rate. Indeed, the study results 
support this expectation. While the study finds a negative result for debt-to-asset 
ratio, a positive result was found for its square term. Bank growth and efficiency are 
not statistically significant in this estimation.

Robustness checks 

For robustness, the Boone indicator was used as a measure of competition and the 
results from this are presented in Appendix C (Table C1). Contrary to the results for 
the Lerner index, the study finds the number of bank branches per 1,000 people to 
be insignificant. Specifically, the study finds that more competition makes financial 
services more affordable. The ratio of deposits to total assets was also significant 
but positive. This signifies that low competition increases the ratio of deposits to 
total assets. The difference in the results is because of the different ways in which the 
measures are computed. Interestingly, the results for affordability are consistent with 
what we find using the Lerner index. Also consistent with the results of the Lerner index 
is size. The study finds that larger banks improve access to financial services and usage 
of financial services. Moreover, bank growth also facilitates usage of financial services.
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5.		 Conclusion
This paper examined the impact of bank competition on financial inclusion at the 
household and bank level. To examine the impact of bank competition on financial 
inclusion at the household level, we made use of GLSS6 data, which were collected 
between 2012 and 2013. A cross-sectional regression was used to estimate the effect 
of bank competition on financial inclusion at the household level. Bank competition 
was measured using the number of bank branches in a district. The argument is that 
more branches in a district will lead to higher competition effects. The findings of the 
study provide evidence that suggests that higher bank competition leads to an increase 
in account usage and affordability of financial services. However, higher competition 
leads to a reduction in access to credit because competition leads to a reduction in 
the quality of borrowers due to an increase in adverse selection problems.

	Next, the paper examined the effects of bank competition on financial inclusion 
at the bank level. Data on 23 banks from 2008 to 2015 was utilized. Here, competition 
was measured using the funding-adjusted Lerner index. The panel regressions 
revealed that bank competition leads to an increase in bank branching, ATM networks 
and deposit mobilization in the economy. It was also found that a less competitive 
banking environment leads to an increase in bank lending costs. Put differently, an 
increase in competition leads to a reduction in bank lending rates. The findings of 
the study suggest that policies geared towards improving bank competition can lead 
to improvements in the usage of bank services, affordability of bank services, and 
extension of bank services through bank branching and ATM outlays. It would be 
important to adopt measures that reduce adverse selection to mitigate the negative 
impact of bank competition on access to credit.

	We recommend that the Bank of Ghana, in consultation with the Ghana Association 
of Bankers, should draft a competition policy for banks in Ghana. Key areas to examine 
include the trend towards “open banking”, and the integration of mobile money and 
fintech into the financial sector. These have the potential of making it easier to switch 
financial service providers and leveraging technology to enhance financial inclusion. 
The aims of the proposed policy should be balanced with financial stability. Finally, 
mobile money has greatly improved financial inclusion in Ghana and provided banks 
with some level of competition. Education targeted towards enhancing the usage of 
mobile money to cover various services such as investments, insurance and pensions 
can contribute greatly towards financial inclusion while promoting competition in the 
financial services sector.
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Notes

1 	 See Appendix B for a detailed explanation of how this is derived.
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Appendix A: Hausman specification test 
for various regression models

Table A1: Hausman test number of branches per 1,000 model
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Table A2: Hausman test number of ATMs per 1,000 model

Table A3: Hausman test of ratio of loans and advances to total assets
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Table A4: Hausman test for customer deposit to total assets

Table A5: Hausman test for affordability
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Appendix B: Derivation of competition 
variables (Lerner Index and Boone 
Indicator)

There are three different specifications of the Lerner index: a conventional Lerner 
index (see Berger et al., 2009), a funding-adjusted Lerner index (see Maudos and De 
Guevara, 2007) and an efficiency-adjusted Lerner index (see Koetter et al., 2008). The 
conventional Lerner index is represented by: 

	                                                                         	
										          (B1)

                                                                      
where  is the price of total assets.  is the marginal cost 

of producing an additional unit of output. The  is derived from the translog 
cost function as:

											          (B2)

	

Where  is the bank’s total costs, including financial and operating cost;  
represents a proxy for bank output measured as total assets; and ,  
indicate the input price of deposit funds, labour and capital, and these are calculated, 
respectively, as the ratio of interest expenses to total deposits and money-market 
funds, labour cost to total assets, and other operating expenses to total assets. The 
cost function is estimated separately using a panel data for each country in the 
sample. This allows for the parameters of the cost function to vary from one country 
to another, reflecting different technology. Fixed effects are also introduced to capture 
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the influence of variables specific to each bank. Once the cost function is estimated, 
its first derivative with respect to the output evaluated for each bank in the sample 
is the marginal cost as:

											          (B3)
The index is interpreted as follows: the Lerner index with higher value implies higher 

pricing power and less competitive market conditions. There are two possible setbacks 
associated with the conventional Lerner index estimated above. First, the  
estimation following Equation B2 is likely to reflect some form of monopoly power 
emanating from deposit markets, based on the bank’s ability to fund at a relatively 
low price. In pricing their loans, bank managers cover their funding costs, factor in 
a risk premium to reflect the uncertainty surrounding the loan contracting problem 
and charge an extra premium to reflect their market power (Turk-Ariss, 2010). Thus, 
a form of deposit market power is already reflected in the loan pricing. According to 
Maudos and De Guevara (2007), adding financing costs and consequently the price of 
deposits into the cost function captures the effect of market power in banking, and 
this may bias the results. Excluding funding costs in Equation B2 will lead to what 
they term a “raw” pricing power that is not biased by market power that had already 
been obtained in the deposit market while securing funds. Therefore, a version of 
Equation 2B is estimated to exclude financing costs in the translog cost function. After 
calculating an operating  for each bank at each time period following Equation 
B3, but including only two factors (labour cost and physical cost of capital), a funding-
adjusted Lerner index is derived from the structural model specified in Equation 1B. 

	The second issue with the conventional Lerner is that it implicitly assumes full 
bank efficiency and therefore does not account for the possibility of banks failing to 
fully exploit pricing opportunities because of market power. Following Koetter et 
al. (2008), an efficiency-adjusted Lerner index is constructed by using the estimated 
total operating cost (TOC) function in Equation 2B, the corresponding MC function in 
Equation 3B, the estimated profit ( T) function and the total assets (Q) in a single 
structural model as:

                                                                                                     	  (4)

where  is the average revenue computed as TR/Q, where TR = PBT+TOC. In 
contrast to the conventional Lerner index in Equation 1B, the efficiency-adjusted 
Lerner allows estimation of both bank efficiency and degree of market power 
simultaneously.
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Appendix C: Robustness check
Table C1: Bank competition and financial inclusion in Ghana: Boone indicator 
measure

Model 1 Model 2 Model 3 Model 4 Model 5

Variables
Number of 
branches per 
1,000

Number of 
ATMs per 
1,000

Ratio of loans 
and advances 
to total assets

Ratio of 
customer 
deposits to 
total assets

Affordability

Boone indicator 0.001 -0.001 -0.012 0.029** 0.073***
(0.0012) (0.002) (0.014) (0.013) (0.020)

Funding sources -17.56***
(0.962)

Funding sources2 12.52***
(0.397)

Efficiency 0.038*** 0.012 0.213*** 0.438*** -0.0544
(0.014) (0.016) (0.062) (0.098) (0.313)

Return on equity 0.038 0.052** -0.381** 0.252 0.249
(0.041) (0.025) (0.175) (0.155) (0.493)

Bank growth 0.0001 -0.001*** 0.009*** 0.003*** -0.0101
(0.0002) (0.0002) (0.001) (0.001) (0.007)

Bank size 0.016*** 0.020*** 0.060*** 0.023 0.0221
(0.002) (0.003) (0.017) (0.014) (0.030)

Constant -0.219*** -0.249*** -0.421** 0.037 5.759***
 (0.018) (0.046) (0.187) (0.150) (0.479)
R-square 0.311 0.357 0.322 0.212 0.959
Observations 138 126 139 139 139
No. of years 8 8 8 8 8
Hausman test
Chi-square 
(p-value)        1.50(0.827) 1.05(0.903) 41.23(0.00) 1.25(0.869) 16.11(0.013)

Note: No significant coefficient of the Hausman test shows that a null hypothesis of fixed effects is rejected in 
favour of the alternative hypothesis of random effects. So, the model is estimated using random effects for no 
significant effects and fixed effects for significant effects.
***, ** and * are 1%, 5% and 10% significance levels, respectively, and robust standard errors are reported in 
parentheses.
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