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ABSTRACT 

Income inequality and poverty are seemingly intractable challenges in Africa, despite the recent 

progress in economic growth. However, the UN 2030 Agenda for Sustainable Development 

(UN-2030-ASD) highlights the potential role of financial inclusion in making growth inclusive, 

closing the income gap and reducing poverty. This paper aims to investigate the impact of 

financial inclusion on economic growth, income inequality and poverty in Africa. Specifically, 

we invoke a single equation framework as well as a simultaneous equation system that 

endogenizes economic growth, income inequality and poverty. Using data on a sample of 46 

African countries over the period 2005-2017, we uncover new evidence that financial inclusion 

increases economic growth and reduces both income inequality and poverty. Overall, financial 

inclusion seems to provide the transmission mechanism for delivering the ‘trickle-down effect’ 

of growth in Africa. 

 

Keywords: Financial inclusion, inclusive growth, income inequality, poverty, trickle-down 

effect, Africa 

JEL Classification No:   D6, G2, O1, I3 

 

  

 
* We acknowledge, without implication, financial support from the DEGRP Research Grant (ES/N013344/2), funded by DFID 
and ESRC, on “Delivering Inclusive Financial Development and Growth”, the ESRC-NSFC (ES/P005241/1) Research Grant 
on “Developing financial systems to support sustainable growth in China – The role of innovation, diversity and financial 
regulation”, and the AXA Research Fund. 
Corresponding author: Ayse Demir.   
E-mail addresses: ad83@soas.ac.uk (Ayse Demir), v.murinde@soas.ac.uk (Victor Murinde). 
 



2 
 

1. INTRODUCTION 

The financial inclusion story seems to invoke hope and aspiration: Having access to and use of 

affordable financial services by households and enterprises, in a responsible and sustainable 

way, is key to achieving an inclusive financial system as a first step to economic prosperity. 

Indeed, financial inclusion has been recognized as one of the principal enablers of Sustainable 

Development Goals (SDGs) by the United Nations General Assembly, especially inclusive 

growth (SDG8), reduction in income inequality (SDG10) and reduction in poverty (SDG1), as 

noted by Demirguc-Kunt et al. (2018), among others. An inclusive financial system is expected 

to increase opportunities for the poor by addressing issues such as information asymmetry and 

market failure and by facilitating households to invest in education and health, and enabling 

firms to expand their operations and manage risk (Kochar, 2018). What is not altogether clear, 

however, is whether robust empirical evidence exists to reassure us that financial inclusion can 

subsequently lead to improvements in living standards, through an increase in income growth, 

or by closing of the income inequality gap and reduction in poverty (Dollar and Kraay, 2002; 

Ravallion and Datt, 2002). In addition, a relevant question is whether evidence exists that 

financial inclusion helps achieve inclusive financial development and growth, or even go 

further and deliver the somewhat elusive predictions of the trickle-down theory, whereby an 

increase in economic growth translates into lower income inequality and progress in poverty 

reduction.  

 Many African countries are reporting an increase in financial inclusion, for households 

as well as enterprises. The Global Findex data for 2017 shows that account ownership in Sub-

Saharan Africa increased from 23 percent in 2011 to 34 percent in 2014 and 43 percent in 2017 

(Demirguc-Kunt et al., 2018). The spread of mobile banking and microfinance institutions has 

also changed the level of financial inclusion in Africa. The Global Findex report of 2018 shows 

that 21 percent of adults had a mobile money account in Sub-Saharan Africa in 2017, which is 

almost twice of the level in 2014 and highest of any region in the world (Demirguc-Kunt et al., 

2018). However, there is hardly reliable evidence as to whether the substantial improvement in 

the level of financial inclusion, through enhanced access to and use of financial services, has 

helped to increase growth, reduce income inequality and lower poverty levels in Africa.   

 One of the reasons behind lack of evidence on the implications of financial inclusion at 

the macroeconomic level, notwithstanding the positive engagement with financial inclusion by 

policymakers, is data availability. To investigate the implications of financial inclusion requires 

long time series data, with large cross-sections, but such a panel dataset has not been available 
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readily until recently. Another reason is that policies targeting the promotion of financial 

inclusion have mostly been implemented recently and the evaluation of their impact on 

inequality, poverty and growth will take time (Demirguc-Kunt et al., 2017, Sahay et al., 2015). 

 Moreover, there are still some methodological challenges relating to the measurement 

of financial inclusion, in such a way as to capture its multidimensional nature (Park and 

Mercado, 2017; Demirguc-Kunt et. al., 2017). What is urgently required is for researchers to 

propose and implement an indicator of financial inclusion that is as broad as possible and which 

encompasses the multidimensional aspects of financial inclusion. Also, it is desirable to 

formulate some alternative measures, which may be used as surrogates of financial inclusion. 

 This paper aims to contribute to the literature on financial inclusion, economic growth, 

income inequality and poverty in at least three main ways. First, while most of the empirical 

studies evaluate the impact of financial inclusion on several socio-economic indicators using 

disaggregated single measures of financial inclusion, this study constructs a composite index 

that encompasses three different dimensions of financial inclusion: accessibility (the supply 

side of financial inclusion), usage (the demand side of financial inclusion) and quality (how 

finance is tailored to the needs of households and small firms). Since these dimensions are 

highly correlated, we use principal component analysis (PCA) to capture common variations 

among these indicators. This approach enables us to develop a single measure that consists of 

different dimensions without encountering multi-collinearity issues. Moreover, the time 

dimension of this index helps us to exploit variation within the level of financial inclusion. 

 Second, to the best of our knowledge, there is no existing work that analyses the overall 

implications of financial inclusion for Africa – a region where income inequality and poverty 

are seemingly intractable challenges, notwithstanding the recent progress in economic growth. 

Indeed, this is the first study that examines the impact of financial inclusion on economic 

growth, income inequality and poverty, using a comprehensive dataset with a sample of 46 

African countries (out of 54) covering the period 2005-2017. The data on indicators of financial 

inclusion is sourced from Financial Access Survey (FAS) of IMF. The other source that is also 

often used in the empirical literature is the Global Financial Inclusion Database of the World 

Bank - however, this dataset includes observations for only three waves (i.e. 2011, 2014 and 

2017). Hence, we rely on FAS where data is available from 2005 to 2017, allowing us to work 

with the maximum number of observations and to capture time variations.   

 The third contribution of this paper is to empirically investigate the interactions 

connecting economic growth, income inequality and poverty, inspired by a theoretical model 

by Bourguignon (2004). Basing on the theoretical model, we specify plausible empirical 
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models that mimic the Bourguignon (2004) triangle; we augment the model in such a way that 

financial inclusion is the key transmission channel through which the trickle-down effect of 

economic growth may occur.  

The rest of the paper is structured as follows. Section 2 discusses the existing literature 

and identifies the gaps that we aim to fill in this paper. Section 3 provides stylized facts on the 

interrelations of financial inclusion, economic growth, income inequality, poverty and 

institutional quality indicators for Africa. Section 4 discusses the empirical model and data. 

Section 5 presents and discusses the empirical results, including robustness test results. The 

final section provides concluding remarks, with some policy implications.  

2. LITERATURE REVIEW 

2.1. Economic Growth and the Financial System  

Existing literature presents two leading theories of economic growth. The neo-classical 

economic growth theory, proposed by Solow (1956), assumes that technological change is 

exogenous as an important determinant of economic growth.  However, the proponents of 

endogenous growth theory (Romer, 1986; Lucas, 1988 and Rebelo, 1991) assume that 

economic growth is determined internally where technology is endogenized.  

 Drawing from the above two theoretical foundations of economic growth, researchers 

have specified plausible empirical models of economic growth by including geographic, 

economic, institutional and political factors that may be associated with the dynamics of 

economic growth. For example, Barro (1991, 1996) analyses the determinants of growth and 

places a special emphasis on human capital and policy variables (e.g. inflation and openness). 

Fischer (1993) highlights the role of inflation on growth. Barro and Salai-Martin (1995) 

emphasizes the role of R&D while Barro and Lee (2001) pin down the role of education on 

growth. Levine et al. (2000) highlights the role played by the rule of law and property rights in 

explaining growth. Summers and Heston (1993) and Easterly and Rebello (1993) shed light on 

the impact of investment and fiscal policy on growth.  

 The popularity of endogenous growth theory has provided an opportunity for 

examining the role of the financial system in economic growth. The relevant studies can be 

divided into five categories: The first emphasizes the role of the financial system in resource 

allocation (Greenwood and Jovanovic, 1990; Bencivenga and Smith, 1991; Pagano, 1993). The 

second category stresses the importance of financial markets in providing households and firms 

with opportunities for portfolio diversification and risk reduction (Levine, 1991; Saint-Paul, 
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1992). The third category is concerned with the financial system that provides an efficient 

financial intermediation mechanism for agents (Arestis et al., 2001; Rousseau and Wachtel, 

2000). The fourth emphasizes the importance of financial markets in the adoption of new 

technologies and stimulating specialization in entrepreneurship (Greenwood and Smith, 1997). 

The fifth category highlights the role of financial markets in the provision of corporate control 

(Jensen and Murphy, 1990; Demirguc-Kunt and Levine, 1996). In common, all these five 

categories underscore the role of the financial system in resource allocation, leading to an 

increase in productivity and economic growth.  

 Recent literature extends the role of the financial system to focus on financial inclusion, 

thereby seeking to investigate the empirical link between economic growth and financial 

inclusion. For example, Sahay et al.  (2015a) show there is a strong positive relationship 

between household access to finance and economic growth. It is found that the relationship 

between growth and household access to finance is bell-shaped, suggesting that the returns to 

growth decrease with higher household access to finance after a certain point. In addition, a 

monotonic relationship has been observed between economic growth and financial institution 

access index - an index of bank branches and the density of automatic teller machines (ATMs). 

Specifically, Dabla-Norris, et al. (2015) employ a general equilibrium model to show how 

relaxing collateral requirements, lowering monitoring costs and increasing access to credit by 

firms, increases economic growth. Also, Inoue and Hamori (2016) examine the impact of 

financial access on growth for 37 countries from Sub-Saharan Africa and find that higher 

financial access by households and firms promotes economic growth.  

 In general, the main verdict from empirical work on endogenous growth models is that 

the main determinants of economic growth are human capital, macroeconomic stability, 

economic openness, institutional development, investment and financial inclusion – especially 

where financial inclusion is defined in terms of access to and use of financial services by 

households and firms. However, it is also clear that we need to investigate the role of financial 

inclusion in economic growth by taking into account the above factors as well as a broad 

definition of financial inclusion and in a broad conceptual framework that considers income 

inequality and poverty.  

2.2. Income Inequality and the Financial System 

The persistence of income inequality is one of the long-standing problems in theoretical and 

empirical work. Kuznets (1955), as one the earliest studies on the distribution of income, 

proposes an inverted U-shaped relationship between income distribution and economic 
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development where income inequality increases in the early stages of economic development 

(for instance, a restructuring process from agriculture to industry), until reaching a peak, then 

starts to fall. The empirical literature further identifies the determinants of inequality. For 

example, Mushinski (2001) and Thornton (2001) confirm a two-way relationship between 

income inequality and economic growth. Mocan (1999) find evidence which shows a strong 

correlation between unemployment and income inequality while Auten and Caroll (1999) 

establishes a strong link between fiscal policy (tax and government expenditure) and income 

inequality, covering taxation as well as subsidies and social protection safety nets. Human 

capital is also found to be important. For example, De Gregorio and Lee (2002) confirms the 

role of education in lowering income inequality. In addition, Chong and Gradstein (2007) find 

a stable relationship between institutional quality and income inequality, both at theoretical and 

empirical level.  

 Regarding the finance-inequality link, theoretical studies provide diverging predictions 

on how financial development affects income inequality. Some models propose that 

imperfections in the financial system, such as transaction and information costs may be 

coercive for the poor who lack credit histories and collateral. If the constraints on these credits 

are relaxed, the poor will benefit from financial services and products, increasing the capital 

allocation efficiency and reducing income inequality, by the provision of funding to the poor 

with productive investments (Galor and Zeira, 1993; Banerjee and Newman, 1993; Aghion and 

Bolton, 1997). In contrast, Greenwood and Jovanovic (1990), based on the Kuznets’ 

hypothesis, propose that in early stages of economic development, the access to financial 

system (given that financial development improves capital allocation, stimulates economic 

growth and is beneficial for poor at all stages) can only be afforded by the rich and only this 

segment of society would be benefited from an increase in the inclusive financial system 

development. This may result into a rise in income inequality. After reaching a certain level of 

financial development, the access to a financial system can enable many people and allow the 

financial system to beneficial to larger population. Thus, income inequality starts to decrease.

 Some cross-country studies suggest that broadening access to finance might be key to 

reducing inequality (e.g. Honohan, 2008; Dabla-Norris et al., 2015a; Sahay et al., 2015; De 

Haan and Sturm, 2017; Turégano and Herrero, 2018; Park and Mercado, 2018). For example, 

Honohan (2008) finds a significant negative relationship between household access to finance, 

as measured by account ownership at a bank or microfinance institution, and income inequality, 

measured by Gini coefficients. Also, findings by Aslan et al. (2017) show that greater 

inequality in household access to and use of formal financial services, such as savings and 
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credit, is strongly associated with greater inequality in income. More recent studies by Park 

and Mercado (2018) and Turégano and Herrero (2018) also provide evidence which is 

consistent with the argument that access to and use of financial services, which typically 

represent financial inclusion, tend to reduce income inequality. 

   Indeed, introducing the financial inclusion question is particularly interesting especially 

in terms of extending the current frontiers of knowledge on finance and inequality. For 

example, recent evidence suggests that increased financial access is associated with reduced 

income inequality in the Middle East and North Africa (e.g. Neaime and Gaysset, 2018) but 

the evidence is not so clear-cut for the Asia region (e.g. Park and Mercado, 2018) and for the 

Latin America region (e.g. Dabla-Norris et al., 2015c). Taken altogether, these recent studies 

have not yet generated a conclusive verdict about the impact of financial inclusion on income 

inequality; it appears that financial inclusion might be negatively related to income inequality 

but that this relationship might vary across countries and depend on factors such as the quality 

of institutions, the nature of financial institutions, markets and instruments available, the 

regulatory environment in place and the type of financial inclusion policies pursued. Overall, 

therefore, while the existing evidence reviewed above suggests that the main determinants of 

inequality include fiscal policy, growth, human capital, economic openness, inclusive financial 

development and institutional development, the evidence on the financial inclusion-inequality 

link is inconclusive and requires further research. 

2.3. Poverty and the Financial System 

Much research effort has tried to identify the socio-economic determinants of poverty1. In a 

comprehensive study, Dollar and Kraay (2002) consider inflation, trade, government 

expenditure, human capital, rule of law and financial development as determining factors of 

poverty2. Also, research has tried to determine the impact of inequality and growth on poverty 

(see, for example, Ravallion, 1995). In addition, it has been argued that government 

intervention can resolve the issue of poverty through the redistribution of wealth from rich to 

poor (Aghion and Bolton, 1997). 

 
1See Tsai (2011) for a detailed analysis on the economic and non-economic determinants of poverty. 
2One of the issues creating persistent income inequality has been identified as unequal access to finance; the 
related literature (e.g. Galor and Zeira, 1993; Banerjee and Newman, 1993 and Greenwood and Jovanovic, 1990) 
show that lending constraints, which limit access to finance, and imperfections in capital market tend to perpetuate 
poverty and income inequality. For example, it is argued the persistence of market imperfections inhibits the poor 
(i.e., low-income groups) from investing in entrepreneurial activities, health and human capital. 
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 When financial system development is taken into account in empirical studies on 

poverty reduction, the underlying theoretical argument is that by enhancing access to and use 

of financial services by the poor, the financial system enables them to benefit more from their 

own capital, increase income and reduce poverty (Rajan and Zingales, 2001; Jalilian and 

Kirkpatrick, 2002). Theory also suggests that the financial system helps the poor by eradicating 

credit constraints and facilitating their access to deposits and credits (Inoue and Hamori, 2012). 

It is also argued that inclusive financial development can help to reduce poverty by promoting 

economic growth and through its impact on the rate of technological progress and capital 

accumulation (De Gregorio, 1996). However, to the best of our knowledge, the empirical 

evidence on the financial inclusion-poverty link at global level is limited; for example, the 

findings by Park and Mercado (2018) remain inconclusive on whether financial inclusion plays 

a significant role in reducing poverty in a sample of both developed and developing countries. 

Overall, therefore, while the foregoing survey of the relevant literature suggests that the 

main determinants of poverty are fiscal policy, economic growth, human capital, economic 

openness, inclusive financial development, institutional development and the age dependency 

ratio, there is still very limited and highly inconclusive evidence on the link between financial 

inclusion and poverty. There is clearly strong need for further research, mainly to explore the 

possible direct links as well as the transmission channel (indirect links) between financial 

inclusion by households and firms and prevailing levels of poverty.  

2.4. Growth, Income Inequality and Poverty 

A theoretical model of the growth-inequality-poverty triangle by Bourguignon (2004) provides 

a plausible conceptual explanation of the complex relationship among economic growth, 

income inequality and poverty. The model emphasizes the interaction between income 

distribution and economic growth, and the possible subsequent reduction in poverty (Michálek 

and Výbošťok, 2019). If the distribution of growth effects is not appropriate, it may result in 

an increased income inequality and eventually an increase in poverty. But, equally plausible, a 

considerable change in poverty may stem from a change in the level of income inequality and 

economic growth. Hence, the model proposes a development strategy which aims to achieve 

economic growth in such a way that there is also a reduction in income disparities. Figure 1 is 

an illustration of the model: Poverty is measured by the number of population that lives below 

a certain poverty line (i.e. absolute poverty headcount index); income distribution is the relative 

income disparities across the population; and economic growth is the percentage change in 

income.  



9 
 

 

Figure 1. The Bourguignon (2004) Growth-Inequality-Poverty Triangle 

 

 

                                                                                                                  

 

 

Source: Bourguignon (2004) 

 

The arrows show the interaction between the three target variables, where growth and 

inequality affect each other, and both affect poverty. Hence, Bourguignon (2004) portrays 

variations in poverty as a function of distribution, change in distribution and growth as follows: 

Δ poverty = f (distribution, changes in distribution, growth) 

The model considers growth, inequality and their interaction as predictive factors of a 

‘development strategy’.  In order to target a reduction in poverty, the appropriate policy should 

also target increased growth and a decline of inequality. In addition, for a given amount of 

economic growth, a reduction in income inequality is required in order to contribute to a decline 

in poverty. Any strategy that aims at achieving only one target is not capable of reducing 

poverty. Whereas economic growth is not necessarily synonymous with poverty reduction, it 

may even sometimes increase poverty through increased inequality, which is still missing in 

the policy practices designed to reduce poverty, in particular in developing countries as noted 

by Basu and Subramanian (2019). 

2.5 Financial Inclusion and the Growth-Inequality-Poverty Triangle 

The foregoing discussion makes a case for the need to investigate the role of financial inclusion 

in economic growth (Section 2.1), income inequality (Section 2.2) and poverty (Section 2.3), 

by taking into account a broad definition of financial inclusion and in a conceptual framework 

that encompasses economic growth, income inequality and poverty – in the context of the 

Bourguignon (2004) triangle.  In theory, an increase in access to and use of financial services 
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will reduce poverty directly and indirectly through its effect on growth and income inequality, 

as illustrated in Figure 2.  

 

Figure 2. Financial inclusion, economic growth, income inequality and poverty 
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Market failure and imperfections in the financial system tend to be serious impediments 

for the poor; addressing financial market failure can enable access of the disadvantageous 

groups to financial services (Stiglitz, 1998). Also, an improvement in financial access enables 

the poor to utilize their productive assets in order to increase productivity and enhance 

sustainability of life standards (World Bank, 2001). In addition, financial inclusion is expected 

to reduce monitoring and transaction costs, help mobilization of savings, provide efficient 

allocation of resources to productive use including both physical capital and human capital 

(health and education) and eventually promotes economic growth. By relaxing credit 

constraints faced by the poor, financial inclusion may help to achieve pro-poor growth and 

engender equitable distribution of income, thereby reducing income inequality. 

 Overall, by introducing financial inclusion in a framework for income growth, 

redistribution of income and poverty reduction, we should be able to investigate how financial 

inclusion affects the dynamics of the interaction between growth and inequality, and 

subsequent impact on poverty. For example, the investigation may be able to shed light on how 



11 
 

financial inclusion directly affects economic growth, income inequality and poverty, as well as 

indirectly, through increasing income growth, narrowing inequality gaps and reducing poverty. 

In this study, the focus on Africa fills an important gap in the literature, because whereas 

the continent has registered remarkable improvements in financial development as well as in 

economic growth, as highlighted in Murinde (2011), there are still serious challenges in terms 

of income inequality and poverty, such that the ‘trickle down effect’ of growth is highly 

contested. Moreover, the recent work by Inoue and Hamori (2016), which examines the impact 

of financial access on growth for 37 countries from Sub-Saharan Africa and finds that higher 

financial access promotes economic growth, only considers the access dimension of financial 

inclusion and does not extend the analysis to cover income inequality and poverty. This study 

fills the gap in the literature by using a financial inclusion index which encompasses three main 

dimensions of financial inclusion – access to, usage of, and quality of financial services – and 

investigates the effect of financial inclusion on economic growth, income inequality and 

poverty using a rich dataset with a sample of 46 African countries (out of a universe of 54 

countries), covering the period 2006-2017.  

3. SOME STYLIZED FACTS 

The access to and use of financial services in Africa has experienced a steady increase in the 

last decade (Demirguc-Kunt et al., 2018). Due to improved penetration of financial institutions, 

the need to travel long distances to access financial services is less today in Africa. In particular, 

increased prevalence of mobile payment systems has allowed large segments of society to 

integrate into the financial system. For example, access to finance in Rwanda was 75 percent 

in 2012 and increased to 89 percent in 2016. The use of mobile money systems has reduced the 

transaction cost of money transfers, making a significant contribution to the financial 

intermediation services, especially in Kenya through M-Pesa, M-Shwari, and M-Kopa, where 

the use of mobile phone-based money has increased from 0 to more than 75 percent, in less 

than 10 years (Mlachila et al., 2016). Microfinance is another tool which has increased the 

usage of finance rapidly, thereby promoting inclusiveness of finance. As noted by Triki and 

Faye (2013), the expansion in financial inclusion, through savings mobilization and credit 

provision, can be achieved via microfinance due to the quick adaptability of microfinance in 

poor rural areas. 

Below, we to analyse the relationship between financial inclusion, economic growth, 

income inequality and poverty, using scatter diagrams of the key variables. 
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Figure 3: Economic Growth and Financial Inclusion in Africa 

 

Figure 4: Income Inequality and Financial Inclusion in Africa 
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Figure 5: Poverty and Financial Inclusion in Africa 

 

 

 

Figures 3-5 show the pair-wise relationship between financial inclusion3 and each of economic 

growth, income inequality and poverty, for African countries for the year 20154. Figure 3 

demonstrates the growth and financial inclusion link, implying a positive association between 

the financial inclusion index and economic growth. This result is consistent with our conceptual 

framework which suggests that an increase in financial inclusion enhances income 

opportunities for households and firms. Figure 4 indicates a negative relationship between 

income inequality and financial inclusion, which is intuitive and consistent with theory and 

suggests that an increase in financial inclusion removes financial constraints faced by the poor, 

reduces inequality in financial access and income inequality. Figure 5 shows a negative 

relationship between poverty and financial inclusion, which is also consistent with our 

theoretical expectation that an increase in financial inclusion opens up opportunities for the 

 
3 We construct a financial inclusion index using principal component analysis, utilizing data from FAS and GFDD. 
Further methodological details are discussed in Section 4.  
4 The list of countries and the values of the relevant indicators are given in the Appendix, TableA1. Because all 
the data on selected variables are available for all countries for 2015, this is used as the base year in Figures 3-5. 



14 
 

poor to engage in productive activities and move out of poverty. These figures show that 

Mauritius has the highest, while Chad has the lowest, level of financial inclusion. Economic 

growth is found to be highest in Congo Democratic Republic and lowest in South Africa. South 

Africa is found to have the highest, while Algeria has the lowest, level of income inequality. 

Mauritius and Algeria have the lowest level of poverty while Madagascar has the highest level 

of poverty.  

 Overall, even though the scatter diagrams, in Figures 3-5, provide a general picture on 

the relationship between financial inclusion and economic growth, income inequality and 

poverty, this type of analysis does not necessarily provide precise empirical relationships 

between the variables of interest – hence we need to specify plausible empirical models and 

estimate the models using relevant data. 

4. MODEL, DATA AND ESTIMATION 

4.1.  Model Specification 

In specifying plausible empirical models for estimation and testing, we invoke three strands of 

the economics literature. The first strand relates to endogenous growth models; we augment a 

standard endogenous growth model with financial inclusion variables, taking into account 

some stylized control variables. The second strand of the literature is on income inequality, 

drawing on the determinants of inequality and why inequality tends to persist. Specifically, we 

take a standard model of income inequality and augment it with financial inclusion variables, 

taking into account the standard determinants of income inequality in the economics literature.  

The third strand of the literature is on poverty, which highlights the stylized facts on the 

determinants, and the persistence, of poverty. We take a standard model of the key determinants 

of poverty and augment it with financial inclusion variables. 

Specification of an Equation for Economic Growth 

Following the discussion of the relevant literature in Section 2.1, mainly on the determinants 

of growth economic (Greenwood and Jovanovic; Barro, 1991; Ravallion, 2011; King and 

Levine, 1993; Sahay et al., 2015), we specify the following structural model, including 

financial inclusion: 

𝑔𝑟𝑜𝑤𝑡ℎ!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 	Ω$𝑔𝑟𝑜𝑤𝑡ℎ!,#%& + 	Ω&𝑓𝑖!,# +1µ'𝑌',!,#

(

')&

+ 𝜔! + 𝜙# + 𝑙!,#						(1) 
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where  𝑔𝑟𝑜𝑤𝑡ℎ!,#	refers to income per capita growth; 𝑓𝑖!,# stands for the composite index of 

financial inclusion; 𝑌!,#	 is a vector of control variables (education, investment, trade, 

government expenditure). To account for unobservable and common factors and time invariant 

and country specific impacts on growth, we also include country (𝜔!)	and time (𝜙#)	fixed 

effects. Finally,	𝑙!,#stands for the error term. 

Specification of an Equation for Income Inequality 

We specify our empirical model to estimate income inequality following existing literature on 

the determinants of income inequality (Galor and Zeira, 1993; Banerjee and Newman, 1993; 

Dabla-Norris et al., 2015b; Neaime and Gaysset 2018; Park and Mercado 2018), as discussed 

in Section 2.2, augmented with a variable for financial inclusion: 

𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 	𝜂$𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,#%& + 	𝜂&𝑓𝑖!,# +1𝛾'𝑍',!,#

(

')&

+ 𝜃! + 𝜏#

+ 𝑒!,#				(2) 

Where 𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,#		refers to income inequality, 𝑓𝑖!,# indicates financial inclusion, and 𝑍!,#	is 

a vector of control variables (education, investment, trade, government expenditure). To 

account for unobservable and common factors and time invariant and country specific impacts 

on income inequality, we also include country (𝜃!)	and time (𝜏#)	fixed effects Finally,	 𝑒!,# 

stands for the error term.   

Specification of an Equation for Poverty 

We specify a simple empirical model for poverty following the existing literature on the 

determinants of poverty, as discussed in Section 2.3 (Ravallion and Chen, 1997; Ravallion, 

2001; Dollar and Kraay, 2002; Park and Mercado, 2018) and also include a variable for 

financial inclusion: 

𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 		𝜃$𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,#%& + θ&𝑓𝑖!,# +1ℰ'𝑊',!,#

(

')&

+ ҁ# +Ѱ! + 𝜙!,#				(3) 

where 𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,#  refers to poverty (headcount ratio); 𝑓𝑖!,# stands for financial inclusion index; 

and 𝑊!,#	is a vector of control variables (education, investment, trade, government expenditure). 

We seek to account for unobservable and common factors, time invariant and country specific 
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impacts on growth, by including country (Ѱ+)	and time (ҁ#)	fixed effects. Finally, 𝜙!,#	stands 

for the error term. 

4.2. Data and Measurement 

Dataset 

We use a comprehensive dataset with a sample of 46 African countries (out of the maximum 

possible of 54 countries) covering the period 2005-2017. Appendix Table A1 provides the 

names of the 46 countries. Appendix Table A2 lists on the variables used in our empirical work, 

the measurement of the variables and the sources of data. 

The data on indicators of financial inclusion is sourced from Financial Access Survey 

(FAS) of IMF. The other source that is also often used in the empirical literature is the Global 

Financial Inclusion Database of the World Bank; however, this dataset includes observations 

for only three waves (i.e. 2011, 2014 and 2017). Hence, we rely on FAS where data is available 

from 2005 to 2017, allowing us to work with the maximum number of observations and to 

capture time variations.  

Measurement: Dependent Variables 

Growth: We measure economic growth by taking the log difference of the current and previous 

value of real income per capita. 

Income inequality: We use Gini5  coefficient, which is one of the most commonly used 

indicators of income inequality. It basically calculates deviations from perfect income equality 

which is based on the Lorenz curve, a standard measure of the income distribution within a 

community. The Gini coefficient is denoted as a percentage ranging from 0 (perfect equality) 

to 1 (perfect inequality) where higher values correspond to greater income inequality. We 

 
5 Beck et al. (2007), Fowowe and Abidoye (2013) and Seven and Coskun (2016) use Growth of Gini as the income 
inequality measure. They obtain the data for the Gini index from the World Bank through povcalnet. These authors 
measure growth of GINI by taking logarithmic difference between the Gini coefficients of the current and previous 
periods. De Haan and Sturm (2017) and Jauch and Watzka (2016) use the  Gini coefficient data of the Standardised 
World Income Inequality Dataset (SWIID) created by Solt (2009) which “is the most comprehensive attempt at 
developing a cross-nationally comparable database of Gini indices across time” [Ortiz and Cummins (2011), p. 
17].The SWIID aggregates information from other income inequality datasets (e.g. World Income Inequality 
Database by the United Nations University, which is the successor of Deininger and Squire’s (1996) database, 
data from the Luxembourg Income Studies (LIS), Branko Milanovic’s World Income Distribution data, the Socio-
Economic Database for Latin America and the ILO’s Household Income and Expenditure Statistics) to construct 
a standardised income inequality dataset with broader coverage that provides a maximised comparability of 
available income inequality data for the greatest sample of years and countries.  
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measure the Gini coefficient following the methodology proposed and implemented by De 

Haan and Sturm (2017) and Jauch and Watzka (2016).  

 We expect the lagged values of income inequality to be positively associated with 

dependent variables as the tendency of income inequality persists over time (Beck et al., 2007; 

Kim and Lin, 2011), hence we hypothesized that the effect of lagged log Gini is positive. 

Poverty: Poverty denotes headcount ratio6 which is frequently used by previous studies as the 

proxy for poverty (Akhter and Daly, 2009; Inoue, 2018; Seven and Coskun, 2016 and Rewilak, 

2017). Hence, we follow these previous studies and measure poverty by taking the percentage 

of the population living below US$1.90 a day, at 2011 international prices. 

Measurement: Explanatory Variables and Their Predicted Signs 

Financial Inclusion: There are three dimensions of financial inclusion identified by the 

existing literature which are access, usage and quality of finance (Demirguc-Kunt et al., 2018, 

Ahamed and Mallick, 2019). The access dimension measures the availability of formal 

financial services – the supply side of financial inclusion. Usage dimension reflects the actual 

usage of financial services and products – the demand side of financial include. Quality 

dimension indicates to what extent the financial products are well tailored to client needs (Allen 

et al., 2016; Beck et al, 2007). We follow Ahamed and Mallick (2019) to construct our 

composite index of financial inclusion. Ahamed and Mallick (2019) perform principal 

component analysis (PCA) to create a unique index using access and usage dimension 

indicators of financial inclusion. In our current study we extend this measure by also 

incorporating quality dimension into account. PCA help us to address common variation among 

these variables that are highly correlated, as a single measure of financial inclusion that reflects 

the inclusiveness level of financial inclusion. Before implementing PCA, variables are 

 
6 The finance-poverty literature generally uses two measures of poverty depending on the data availability for the 
chosen sample. The first is headcount ratio (see, for example, Akhter and Daly, 2009; Inoue, 2018; Seven and 
Coskun, 2016 and Rewilak, 2017) is the percentage of the population living below US$1.90 a day at 2011 
international prices. The data is collected from povcalnet which an interactive computational tool and is employed 
to replicate estimates published by the researchers of World Bank. The other measure also used in the existing 
studies (Beck et al., 2007; Fowowe and Abidoye, 2013 and Seven and Coskun, 2016) is the Growth of the Income 
Share of the Lowest Quintile. Based on the procedure proposed by Dollar and Kraay (2002), the poor is generally 
considered as the poorest 20 per cent of the population. Beside the two-common measures of poverty, Keho (2017) 
uses per capita consumption as a proxy for poverty reduction, given that time series data on poverty in African 
countries are very limited. This measure is consistent with the World Bank’s definition of poverty as “the inability 
to attain a minimal standard of living” measured in terms of basic consumption needs (World Bank, 2001).  
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normalized to have values between zero and one so that the scale in which they are measured 

is not a matter of issue. Based on the data availability and following the literature (Beck et al., 

2007),  we firstly use, Automated Teller Machines (ATMs) per 1,000 km2, Automated Teller 

Machines (ATMs) per 100,000 adults, branches of commercial banks per 1,000 km2 and 

Branches of commercial banks per 100,000 adults as the measurements of access dimension of 

financial inclusion, secondly,  outstanding deposits with commercial banks (percent of GDP) 

and outstanding loans with commercial banks (percent of GDP) as the measurements of usage 

dimension of financial inclusion and thirdly, bank net interest margin (percent), that measures 

financial system competitiveness,  as the measurement of the  quality  dimension of financial 

inclusion. We first conduct PCA among four measures of access dimension to capture common 

variation among those four variables. We take the first principal component as the composite 

index of financial access and conduct a second PCA among financial access, usage and quality 

measures. We then take the first principal component as the unique composite index of 

financial inclusion as a linear combination of all three dimensions capturing most of the 

variation. This index helps us to deal with the issues of over-parameterisation and 

multicollinearity as the single measurement of financial inclusion. We include the details of 

PCA analysis in the Appendix Table A3-A5. 

 Although being limited, existing literature on growth effects of financial inclusion 

(Sahay et al., 2015; Inoue and Hamori, 2016) suggests that financial inclusion is beneficial for 

growth as it leads to a reduction in the risk of dealing with cash only and transaction costs. 

Moreover, it also promotes capital accumulation for investment via savings and 

entrepreneurship development, and hence participation in the economic activity (AFI, 2013). 

In addition, financial inclusion enables households to smoothen their consumption, hence 

increasing demand, and enables firms to access capital for growth. Thus, we hypothesize that 

the impact of financial inclusion on economic growth is positive.  

 The existing literature (Park and Mercado, 2018; Dabla-Norris et al., 2015; De Haan 

and Sturm, 2017) gives conflicting results on the income inequality effects of financial 

inclusion. Financial inclusion can enable firms and households with providing better access to 

resources for their financial needs, investing in education such as saving for retirement, 

confronting shocks and capitalizing on business opportunities. Financial inclusion can thus 

reduce income inequality by improving the resources allocation (Dabla-Norris et al., 2015). 

However, inequality can increase, if people with higher assets and incomes have a much larger 

share of access to finance, serving to further increase potentially the return to capital and the 

skill premium (Claessens and Perotti, 2007). Hence, we hypothesize that the impact of financial 
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inclusion on income inequality is indeterminate.   

 Financial inclusion promotes capital allocation to productive uses of activity. The 

increased productivity results in the creation of new job opportunities for the unemployed, 

leading a reduction in poverty (AFI, 2013). Hence, we hypothesize that financial inclusion 

leads a reduction in poverty. 

Investment: We measure investment using gross capital formation (percent GDP) from WDI. 

In the growth literature (Rebelo, 1991), investment on new projects in the sectors of 

infrastructure and public utilities, as well as the projects that integrates economic activity to 

the goods and services production in the sectors such as health, industry, housing, agriculture 

and education, helps to contribute to economic growth. Hence, we expect positive effect of 

gross capital formation on growth. 

School enrolment: School enrolment stands for human capital and we measure this directly 

using school enrolment at primary school level (percent gross). In previous studies, human 

capital has been represented using several measures such as health expenditure, school 

enrolment, infant mortality and life expectancy. However, due to data limitations, we use the 

widely available measure for Africa, which is primarily school enrolment. After all, this 

measure is consistent with acquisition of literacy and numeracy, which is important for Africa. 

The significance of human capital in the form of educational attainment has been highlighted 

by the theoretical models of economic growth (Becker et al., 1990 and Rebello, 1991). An 

increase in education level indicates an expansion in the supply of skilled labour and 

productivity which is beneficial for the development of the economy. In the empirical literature, 

Ductor and Gerchyna (2015), Laeven et al. (2015) and Sahay et al. (2015) all find positive 

growth effects of educational attainment. Hence, we hypothesize that an increase educational 

enrolment is positively associated with economic growth.  

 Education can play an important role in reducing income inequality, as it is a signal of 

productivity and ability in the job market which is a determination mechanism for access to 

jobs, occupational choice and the level of wage. Some of the theories, however, suggest that 

the impact of an increased educational attainment may result in an increase in inequality, 

depending on the skill premium (evolution rates of return to education). Thus, we hypothesize 

that impact of an increased educational enrolment on income inequality is indeterminate.  

 One of the reasons for persistence of poverty is the insufficient investment in human 

capital in poor countries. Ramcharan (2004) proposes that primary and higher-level educations 

have a significant role on the production progress. Hence, we hypothesize that an increase in 

educational enrolment lowers poverty. 
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Trade: Trade represents economic openness; hence we measure trade using the sum of export 

and imports (percent of GDP). The theory on the growth effects of trade is inconclusive. For 

example, Levine and Renelt (1992) state that trade is beneficial for growth if trade leads to an 

increase in the investment of goods.  Grossman and Helpman (1992) propose that trade 

stimulates growth through the import of goods and services including new technology that 

facilitates the production process and increase productivity. On the other hand, Batra and 

Slottje (1993) argue that trade openness has a negative impact on growth through reducing 

tariffs. A decline in relative price of domestic manufacturing may result in less demand for 

domestic goods in contrast with foreign goods. Recent empirical research (Tonguraia and 

Vithessonthi, 2018; Ductor and Gerchyna, 2015 and Narayan and Narayan, 2013) find positive-

growth effects of trade. Hence, based on the literature highlighted above, we hypothesize that 

the impact of trade on growth is indeterminate in theory and can only be verified empirically, 

i.e. it may be positive, suggesting that trade facilitates technology know how and increased 

productivity, or it may be negative suggesting the detrimental impact of tariffs.  

Trade has been considered as one of the factors that stimulates growth by enhancing 

efficiency and competitiveness in developed countries. However, higher levels of financial 

flows and trade that are partly enabled by technological improvements are considered as the 

factors driving income inequality. Trade may have mixed effects on unskilled labour wages in 

developing countries (DCs). On the one hand, it increases the skill premium7 , yet it could also 

reduce real wages through a decline in the import prices. On the other hand, trade can reduce 

income inequality by increasing demand and wage for less-skilled abundant workers. Hence, 

we hypothesize that impact of trade on income inequality is indeterminate.  

 Trade is beneficial for the poor in DCs for three main reasons. First, trade induces an 

increase in labour wages and productivity and hence a fall in poverty. Second, trade also 

induces a decline in the price of foreign goods through stimulating competitiveness among 

producers which eventually benefits poor. Third, export activities lead to mobilization of 

unused and labour abundant into a globalized economy through providing access to the 

agricultural and manufacturing goods markets of rich countries (World Bank, 2001). Hence, 

we hypothesize that an increase in trade lowers poverty. 

Government expenditure: Government expenditure is an indicator of fiscal policy and 

measured by general government final consumption expenditure (percent of GDP). The ideas 

on the growth effects of government expenditure differ for both developed and developing 

 
7 Skill premium refers to the ratio of wages of skilled to unskilled workers 
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countries. In developed countries, government expenditure leads to crowding out of private 

investment, tax burdens and higher interest payments. An increase in government size requires 

more spending and to finance this spending, government imposes more tax. An increase in tax 

inclines a fall in economic activities, private investment and hence economic growth (Barro 

1991). For developing countries, it is argued that an increase in government size may encourage 

private investment as a large government is likely to do more investment in technological up-

gradation or diversification and infrastructure. Sahay et al. (2015) and Ductor and Gerchyna 

(2015) show a negative impact of government expenditure on growth while Tonguraia and 

Vithessonthi (2018) and Laeven et al. (2015) obtain a positive impact. Hence, basing on the 

literature highlighted above, we hypothesize that the impact of government expenditure on 

growth is indeterminate. 

 Government can play a significant role in alleviating inequality, principally by social 

transfers (e.g. public retirement benefits) and progressive taxes. The increasing income 

inequality in advanced countries may be an indication of the deficiency in transfer and tax 

systems to deal with rising income inequality. In developing countries, however, cash transfers 

play an important role in reducing income inequality with its redistributive effects, depending 

on the progressivity and size of these transfers. If the democracy level of a country is low, 

where there is less regulatory enforcement, government can use these transfers only to support 

its proponents which could result in an increase in income inequality (Fowowe and Abidoye, 

2013; Kim and Lin, 2011). Thus, we hypothesize that impact of government expenditure on 

income inequality is indeterminate.  

 Government expenditure is the indicator of fiscal policy and measured by general 

government final consumption expenditure (percent of GDP). One explanation related to the 

impact of government on poverty alleviation is to offer social protection. Some governments 

have become successful in poverty alleviation through the allocation of the resources to meet 

poor’s basic needs. However, as discussed in the income inequality modelling section, if the 

democratic level of a country is low, where there is less regulatory enforcement, government 

can use these transfers only to support its proponents which could yield no benefits for poor 

(Rewilak, 2013). Thus, we hypothesize that impact of government expenditure on poverty is 

indeterminate. 

Institutional quality: We measure institutional quality by taking the average of six governance 

components of WGI. An increase in institutional quality leads resource allocation in an 

effective and more inclusive way, leading to an increase in sustainable economic development. 

Moreover, an increase in institutional quality might contribute to the stabilization of a country’s 
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development path (van Zeijl‐Rozema et al., 2008).   

 Following Law et al. (2014), Law et al. (2013) and Askarov and Doucouliagos (2015), 

the overall institutional quality indicator is calculated by taking the average of these six 

components. In a weak institutional environment, in which property rights are less emphasised, 

firms (or agents) are generally reluctant to be involved with long-term and complex exchanges 

of contracts. However, if property rights are well defined, incentives towards long-term 

contracting increase, thus creating an expansion in investment and eventually promoting 

economic growth (Acemoglu, 2001; North, 1990; Rodrik and Rosenzweing, 2010; Alonso and 

Garcimartín, 2013). Therefore, we hypothesize that institutional quality has a positive impact 

on growth.  

 The existing evidence (Chong and Gradstein, 2007; Acemoglu and Robinson, 2013) 

suggests conflicting results on the income inequality effects of institutional quality, hence we 

hypothesize that the impact of institutional quality on income inequality is indeterminate. 

 The existing evidence (Chong and Caldéron, 2000; Hasan et al., 2007) suggests 

conflicting results on the poverty effects of institutional quality, we hypothesize that the impact 

of institutional quality on poverty is indeterminate. 

Income: Real GDP per capita and its squared term are included in the model following Kuznets’ 

hypothesis proposing that in early stages of economic development, both income inequality 

and growth rises, yet, as the country develops, the income gap between poor and rich declines. 

Growth and poverty: Growth is measured by taking log difference of the current and previous 

value of real GDP per capita (constant 2010 USD). An important argument in the literature 

reviewed in Section 2 is that economic growth decreases poverty. The idea is that the 

prevalence of poverty in DCs is a consequence of slow economic accumulation. The ‘trickle-

down effect’ suggests spreading growth benefits of the economy to the poor. When a growth 

model is determined as “pro-poor”, then delivering the benefits for the lower income segment 

of the society will be faster (Kraay, 2006). Hence, we hypothesize that an increase in growth 

lowers poverty.  

Inequality: Perotti (1996) states that increased levels of inequality generates lower economic 

growth in a cross-country analysis. Benabou (1996) also gives credence to these findings. Barro 

(2000) suggests that a negative growth effect of inequality appears in poor countries but for 

rich countries this relationship is positive. Higher income inequality leads to a fall in economic 

growth by losing the ability of lower-income households to accumulate human and physical 
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capital and stay healthy (Garcia-Penalosa, 1999; Galor and Moav, 2004). For example, it can 

lead to insufficient investment in education where poor children eventually end up having 

lower-quality schools. As a result, the productivity will also decline and hence economic 

growth. Thus, we hypothesize that income inequality has a negative impact on economic 

growth. 

Poverty: Poverty may affect growth in several ways. Since the proportion of a nation’s 

population living below the poverty line has less money to spend, the demand for many goods 

will be less than may otherwise be the case. This eventually adversely affects the supply-side 

of the economy meaning less money paid to the producer, distribution and sell side. Moreover, 

poverty could also adversely influence growth by diverting government revenue towards 

programs adapted to lower poverty rather than productive investment projects (Ravallion, 

2001). Hence, we hypothesize that the impact of poverty on growth is negative. 

4.3. Estimation  

Estimation of Single Equations  

As a first stage, we estimate panel regressions for equations 1, 2 and 3 with fixed country and 

year effects because of the lack of homogeneity in the country sample. However, as the 

inclusion of fixed effects means that variables with little within-country time variation are not 

estimated with precision, we also present results from random effects estimates to check 

consistency of the results obtained by fixed effects.  

One problem with our estimations is potential endogeneity. This might be the result, 

for example, if high income households are more successful in accessing financial services. 

We address endogeneity concerns in two ways. First, in both sets of estimations we lag all the 

independent variables by one period. Second, we present results in which we have followed 

the common practice of instrumenting financial inclusion using legal origin dummies and 

world governance indicators. (see, e.g. Levine, 2005; Beck et al., 2007; Honohan, 2008). 

Specification of a Simultaneous Equations System 

In the second stage, we estimate Bourguignon (2004) triangle of growth, inequality and 

poverty, augmented by financial inclusion, to explore the interrelationships among the three 

variables and importantly to establish whether the trickle-down effect of growth exists and the 

potential role played by financial inclusion in achieving this effect. In addition, we aim to 
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investigate the possible direct links as well as the transmission channel (indirect links) between 

financial inclusion by households and firms and prevailing levels of poverty. 

 Considering the potential issue of reverse causality that may arise between growth, 

income inequality and poverty, individual estimation of the equations (1), (2) and (3) would 

lead to biased results. To address this problem, we estimate equations (4), (5) and (6) as a 

simultaneous equations system using three-stage least squares (3SLS) with country and time 

fixed effects. This approach allows us to examine the effect of financial inclusion on the joint 

determination of growth, income inequality and poverty. Rather than taking these three 

indicators orthogonal to each other, we fully endogenize them in our estimation. In fitting data, 

we allow residuals of growth, income inequality and poverty to be correlated. 

 

𝑔𝑟𝑜𝑤𝑡ℎ!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 	ʊ$𝑔𝑟𝑜𝑤𝑡ℎ!,#%& + 	ʊ&𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,# + 	ʊ,𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,# + ʊ-𝑓𝑖!,#

+1µ'𝑇',!,#

(

')&

+ 𝑎! + ℎ# + 𝑐!,#						(4) 

𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 	π$𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,#%& + 	π&𝑔𝑟𝑜𝑤𝑡ℎ!,# + 	π,𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,# + π-𝑓𝑖!,#

+1𝛾'𝑆',!,#

(

')&

+ 𝑣! + 𝑞# + 𝑟!,#						(5) 

𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,# = 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 + 		𝛽$𝑝𝑜𝑣𝑒𝑟𝑡𝑦!,#%&+	𝛽&𝑔𝑟𝑜𝑤𝑡ℎ!,# + 	𝛽,𝑖𝑛𝑒𝑞𝑢𝑎𝑙𝑖𝑡𝑦!,# + 𝛽-𝑓𝑖!,#

+1ℰ'𝑀',!,#

(

')&

+ 𝑝# + 𝑔! + 𝑏!,#		(6) 

Where endogenous variables are:  growth, income inequality and poverty; the main variables 

of interest: financial inclusion and interaction term of financial inclusion and growth. The 

control variables in each equation are: in (4), T: investment, trade, institutional quality, school 

enrolment; in (5) S: income, squared term of income, trade, school enrolment, government 

expenditure, institutional quality; in (6), M: age dependency, trade, school enrolment, 

institutional quality.  

We also use system Generalized Method of Moments (GMM) method to check 

consistency of the estimation results obtained by 3SLS (Arellano and Bond, 1991; Blundell 

and Bond, 1998). 

We constructed a dummy variable to capture the global financial crisis but this variable 

was rejected in the empirical testing.  
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5. EMPIRICAL RESULTS 

5.1. Overview of the Variables 

Table 1 reports the summary statistics of the variables. It is shown that there is great variation 

in both dependent and independent variables. Economic growth has a mean of 0.45 percent 

with the maximum growth rate of 2.03 which are very low, with a minimum of -0.457 showing 

contraction in growth. Gini ranges from 27.620 (Algeria, 2014) to 60.500 (Swaziland, 2008). 

Headcount ranges from 0.390 (Algeria, 2013) to 94.172 (Congo, 2005). Financial inclusion 

ranges from -5.914 (Chad, 2005) to 5.172 (Mauritius, 2013). 

 

Table 1. Descriptive Statistics of the Variables  

This table presents the summary statistics for the dependent and explanatory variables used in 
this paper. 

Variable Obs Mean Std. Dev. Min Max 
Panel A: Dependent Variables 
GDP 584 10.610 10.918 8.840 11.666 
Growth 539 0.045 0.042 -0.457 0.203 
Gini 471 41.253 7.608 27.620 60.500 
Headcount 318 39.950 27.266 0.390 94.172 
Panel B: Financial Inclusion Indicators 
Atm (per1000km2) 472 8.761 32.281 0.000 228.571 
Atm (per100000people) 472 9.879 13.680 0.000 69.316 
Bank (per1000km2) 562 4.623 15.185 0.011 111.823 
Bank (per100000people) 562 5.307 5.848 0.132 34.455 
Outstanding deposits(percentGDP) 557 32.091 28.163 1.207 200.264 
Outstanding loans(percentGDP) 549 22.734 18.597 0.737 85.155 
Bank net interest margin (percent) 521 6.466 3.088 0.790 17.260 
Financial Inclusion 413 -0.001 2.026 -5.914 5.172 
Panel D: Control Variables 
Primary school enrolment 463 101.338 20.653 41.230 149.952 
Government consumption 554 15.261 5.685 2.047 38.434 
Trade 564 76.608 33.668 19.101 311.355 
Age dependency ratio 598 81.630 16.052 41.283 111.779 
Population growth 598 2.433 0.815 0.069 4.515 
Institutional Quality 598 -0.611 0.569 -1.719 0.853 

Notes: Std. Dev. is the standard deviation of each variable for a panel of 46 countries for 2006 to 2017. Mean, 
Min and Max are the average, the minimum and the maximum of each variable in our sample. Obs is the number 
of observations. 

 

Table 2 presents the correlation matrix for all variables used in the study, including the 

dependent and independent variables. It is shown that financial inclusion has a positive 

correlation with economic growth, but is inversely correlated with poverty and income 

inequality. Income is negatively correlated with growth, income inequality and poverty.  
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Growth is negatively correlated with income inequality and poverty. Poverty is positively 

correlated with income inequality. Although being informative, these simple correlations are 

consistent with the expected (and apriori predicted signs of the) bivariate relationships among 

the key variables in our empirical model.  

 

Table 2. Correlation Matrix of All Variables 

This table presents the pairwise correlation matrix between dependent and explanatory 
variables. 

Notes: ***, ** and * represent statistical significance at the 1percent, 5percent and 10percent level respectively. The variables 
corresponding to the numbers in columns are specified in the first column. 

 

5.2. Estimation and Testing Results – Single Equations 

We present estimation results of the Equations (1), (2) and (3) as single equations as well as a 

simultaneous equations system. As an initial step, each equation is estimated using the fixed 

effects method separately, in order to test significance of the determinants identified from 

relevant literature. In the second step, we estimate three equations in a system using 3SLS to 

investigate the link connecting “growth-inequality-poverty” triangle and to observe whether 

trickle-down effect of growth works through financial inclusion. 

Estimation Results for the Economic Growth Model 

The estimation results for Equation (1) are presented in Table 3.  The results suggest that 

economic growth is influenced by its previous values. It is also positively associated with a 

change in financial inclusion and this result remains valid even when control variables are 

added. The results show that, on average, 1 percentage point increase in financial inclusion is 

associated with an increase in economic growth within a range of 0.28 to 0.01 percentage basis 

points. This result is in line with the findings of Sahay et al. (2015) and Inoue and Hamori 

  1 2 3 4 5 6 7 8 9 10 

1.GDP 1.000          

2.Growth -0.147** 1.000         

3.Income Inequality -0.043** -0.109** 1.000        

4.Poverty (Headcount) -0.258** -0.174** 0.049* 1.000       

5.Financial Inclusion 0.296** 0.015** -0.072** -0.551** 1.000      

6.Institutional Quality 0.116* 0.020* -0.317* -0.436* 0.692* 1.000     

7.Schoolenrollment 0.355* 0.092* -0.086* -0.288** 0.015** 0.117* 1.000    

8.Government expenditure 0.160** 0.045* -0.202** -0.030** 0.195** 0.230* 0.102 1.000   

9.Trade 0.278** 0.026* -0.070* -0.253** 0.246** 0.486* -0.139 0.468 1.000  

10.Age dependency -0.217** -0.209* 0.015 0.726 -0.636** -0.580 0.034 -0.270 -0.398 1.000 
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(2016), which show that improvements in financial inclusion s are associated with increases in 

economic growth. Investment is found to have a positive effect on growth consistent with the 

findings of Cournede and Denk (2015) and Tonguraia and Vithessonthi (2018). School 

enrolment, trade and government expenditure also have positive impact on growth in line with 

the findings of Ductor and Gerchyna (2015), Laeven et al. (2015), Sahay et al. (2015) and 

Laeven et al. (2015). Finally, institutional quality is also found to be beneficial to growth, 

providing evidence similar to results reported in Rodrik and Rosenzweing (2009) and Alonso 

and Garcimartín (2013).  

 

Table 3. Estimation Results for the Impact of Financial Inclusion on Economic Growth 

This table reports the fixed effects estimation results of the equation (1). The dependent 

variable is the economic growth.  

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 (FE refers to fixed effects                    
estimation while RE referrers to random effects estimation) 
 

 We use random effects as an alternative estimation method, as a check for robustness 

of our findings, and the results are reported in column 6 of Table 3. The random effects results 

confirm the results obtained by fixed effects with small variations in the magnitude and 

significance levels of coefficients. Hence, overall, our estimation results are consistent with 

 (FE) (FE) (FE) (FE) (RE) 
VARIABLES Growth Growth Growth Growth Growth 
      
Growth(-1) 0.107** 0.094* 0.084* 0.048** 0.036** 
 (0.049) (0.049) (0.049) (0.020) (0.015) 
Financial inclusion 0.028*** 0.028*** 0.028*** 0.024** 0.021** 
 (0.010) (0.010) (0.010) (0.010) (0.009) 
Investment 0.001 0.001 0.001** 0.001* 0.001* 
 (0.000) (0.000) (0.000) (0.000) (0.000) 
School enrolment  0.032*** 0.033*** 0.032*** 0.031*** 0.025** 
 (0.009) (0.009) (0.009) (0.009) (0.012) 
Trade  0.001*** 0.001*** 0.001*** 0.001*** 
  (0.000) (0.000) (0.000) (0.000) 
Government expenditure   0.002** 0.002** 0.001** 
   (0.001) (0.001) (0.000) 
Institutional quality    0.056*** 0.048*** 
    (0.018) (0.011) 
Observations 450 449 444 444 444 
R-squared 0.074 0.091 0.109 0.131 0.129 
Number of id 43 43 43 43 43 
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our theoretical prediction that financial inclusion has a positive impact on growth and this result 

is robust to the inclusion of further controls and using alternative methods of estimation. 

Estimation Results for the Income Inequality Model 

The estimation results for the income inequality model, in Equation 2, are reported in Table 
4.   

 

Table 4. Estimation Results for the Impact of Financial Inclusion on Income Inequality 

This table reports the fixed effects estimation results of the equation (2). The dependent 
variable is the income inequality.  

 (FE) (FE) (FE) (FE) (RE) 
VARIABLES Inequality Inequality Inequality Inequality Inequality 
      
Inequality (-1) 0.149** 0.154** 0.148** 0.140* 0.139* 
 (0.071) (0.071) (0.072) (0.083) (0.080) 
Financial inclusion -0.003* -0.004** -0.004** -0.005** -0.004** 
 (0.002) (0.002) (0.002) (0.002) (0.002) 
GDPPC -0.005** -0.006** -0.007** -0.006** -0.004** 
 (0.002) (0.003) (0.003) (0.003) (0.002) 
GDPPC2 0.001 0.001 0.002 0.002 0.001 
 (0.001) (0.001) (0.002) (0.002) (0.002) 
Trade -0.004** -0.004** -0.005* -0.005* -0.002* 
 (0.002) (0.002) (0.002) (0.002) (0.001) 
School enrolment   -0.003** -0.004** -0.003** -0.002* 
  (0.001) (0.002) (0.001) (0.001) 
Government expenditure   -0.001* -0.001* -0.001* 
   (0.000) (0.000) (0.000) 
Institutional quality    -0.002 -0.001 
    (0.008) (0.008) 
Observations 340 340 334 334 334 
R-squared 0.102 0.124 0.145 0.156 0.153 
Number of id 43 43 43 43 43 

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 (FE refers to fixed effects                    
estimation while RE referrers to random effects estimation) 

 

The estimation results show that income inequality is influenced by its previous values. 

The results also suggest that financial inclusion is statistically significantly and inversely 

associated with income inequality and this result is robust to the inclusion of control variables. 

On average, 1 percentage point increase in financial inclusion results in a reduction of income 

inequality, within a range of -0.005 to -0.003 percentage basis points of the Gini coefficient. 

This result is consistent with our theoretical predictions as well as the results obtained in a 



29 
 

previous study by Dabla-Norris et al. (2015). School enrolment, trade and government 

expenditure also have negative impact on income inequality, in line with the findings of 

Fowowe and Abidoye (2013) and Kim and Lin (2011). Finally, institutional quality is found to 

have so much significant effect on income inequality. Using random effects as an alternative 

method of robustness check also confirms the results obtained by fixed effects with small 

variations in the magnitude and significance levels of coefficients. To conclude, we obtain new 

results which suggest that financial inclusion helps to lower income inequality in Africa; this 

result is robust to the inclusion of standard control variables (which removes any possibility of 

confounding factors) and using alternative estimation methods. 

Estimation Results for the Poverty (Headcount) Model 

The estimation results for Equation 3, for the impact of financial inclusion on poverty 
allowing for the traditional determinants identified from the previous literature, are reported 
in Table 5.   

 

Table 5. Estimation Results for the Impact of Financial Inclusion on Poverty 

This table reports the fixed effects estimation results of the equation (3). The dependent 
variable is poverty (headcount).  

 (FE) (FE) (FE) (FE) (RE) 
VARIABLES Poverty Poverty Poverty Poverty Poverty 
      
Poverty (-1) 0.128* 0.113* 0.110* 0.107* 0.103* 
 (0.070) (0.072) (0.061) (0.062) (0.059) 
Financial inclusion -6.250*** -5.350*** -5.302*** -3.275** -3.209** 
 (1.921) (1.585) (1.661) (1.636) (1.543) 
Age dependency 0.587 0.355 0.337 0.419 0.322 
 (0.693) (0.703) (0.671) (0.743) (0.590) 
Trade -0.214** -0.193* -0.196* -0.212* -0.202* 
 (0.086) (0.107) (0.113) (0.123) (0.109) 
School enrolment  -0.200** -0.199** -0.183** -0.176** 
  (0.087) (0.082) (0.082) (0.079) 
Government expenditure   -0.061 -0.090 -0.088 
   (0.586) (0.608) (0.608) 
Institutional quality    -7.410 -7.332 
    (7.813) (7.450) 
Observations 273 254 252 252 252 
R-squared 0.101 0.121 0.135 0.146 0.141 
Number of id 43 42 42 42 42 

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 (FE refers to fixed effects                    
estimation while RE referrers to random effects estimation) 
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The estimation results show that previous values of poverty (headcount) tend to 

influence current poverty status in Africa. The results also show that an increase in financial 

inclusion may achieve poverty reduction, as earlier predicted; the negative impact of financial 

inclusion on poverty is statistically significant and remains so even after controlling for other 

usual determinants of poverty – the confounding factors. It is interesting to note that human 

capital, proxied by primary school enrolment also reduced poverty; so does trade. These results 

are in line with previous findings by Fowowe and Abidoye (2013). However, it is shown that 

age dependency, government expenditure and institutional quality have limited effect on 

poverty reduction.  

The results obtained from estimating the model using random effects methods, as an 

alternative method to check the robustness of our results, do not invalidate our initial results 

obtained using fixed effects methods. Overall, therefore, our results suggest that improvements 

in financial inclusion are associated with reduction in poverty, even after controlling for any 

possible confounding factors and using alternative estimation methods. 

5.3. Estimation and Testing Results – Simultaneous Equations System 

The estimation results for the simultaneous equations systems in (4), (5) and (6), using 3SLS, 

with time and country fixed effects included, are reported in Table 6 where endogenous 

variables are growth, income inequality and poverty.  

For specification (4) in Table 6, the estimation results show an increase in income 

inequality and a rise in poverty are found to have negative significant effect on growth that is 

consistent with the findings of Garcia-Penalosa (1999), Ravallion (2001) and Galor and Moav 

(2004). These results suggest that an increase in income inequality or an increase in poverty 

can undermine economic growth. The results for financial inclusion suggest that, on average, 

a 1 percentage point increase in financial inclusion induces a 0.44 percentage basis increase in 

economic growth. It is also shown that an increase in investment, trade and human capital are 

important factors in explaining increased economic growth in Africa.  

For equation (5), the estimation results suggest that an increase in economic growth 

reduces income inequality, but poverty has a positive significant impact on income inequality. 

An increase in financial inclusion is found to be negatively and significantly associated with 

income inequality, as indicated by the reduction in the Gini coefficient; this result is consistent 

with the findings of Dabla-Norris et al. (2015). The control variables which contribute to 

reduction in income inequality are trade, human capital and government expenditure. 
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Table 6. System Estimation Results on the Growth, Inequality and Poverty 

This table presents 3SLS estimates of the system of equations (4), (5) and (6). The three 
endogenous variables are economic growth, income inequality and poverty (with time and 
country fixed effects). 

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 

For equation (6) in Table 6, the estimation results show that an increase in economic 

growth is associated with a reduction in poverty; this finding is consistent with the earlier 

findings by Dollar and Kraay (2002) and are consistent with the predictions of the trickle-down 

theory.  

 

 (4) (5) (6) 
VARIABLES Growth Inequality Poverty 
    
Growth (-1) 0.193**   
 (0.081)   
Inequality (-1)  0.332***  
  (0.106)  
Poverty (-1)   0.180** 
   (0.087) 
Growth  -0.012* -4.025** 
  (0.007) (2.012) 
Inequality -0.012*  4.012* 
 (0.007)  (2.305) 
Poverty -0.020* 0.033**  
 (0.012) (0.015)  
GDPPC  -0.077*  
  (0.039)  
GDPPC2  -0.004  
  (0.016)  
Financial inclusion 0.035** -0.049** -4.215** 
 (0.015) (0.018) (2.001) 
Growth*Financial Inclusion   -10.021** 
   (4.921) 
Investment 0.023**   
 (0.011)   
Trade 0.012** -0.002** -0.003** 
 (0.005) (0.001) (0.001) 
Institutional quality 0.050* -0.012 -0.022 
 (0.027) (0.011) (0.121) 
School enrolment 0.404** -0.404** -0.504* 
 (0.149) (0.129) (0.249) 
Age dependency   0.558 
   (0.716) 
Government expenditure 0.021 -0.011* -0.246** 
 (0.022) (0.006) (0.103) 
Observations 232 232 232 
R-squared 0.630 0.457 0.415 
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Table 7. System-GMM Estimation Results: Growth, Inequality and Poverty 

This table presents system-GMM estimates of the equations (1), (2) and (3). 

 

Notes: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 

 

A particularly interesting result in Tables 6 and 7 is that an increase in financial 

inclusion is significantly (statistically) associated with poverty reduction, which supports the 

 (1) (2) (3) 
VARIABLES Growth Inequality Poverty 
    
Growth (-1) 0.243**   
 (0.120)   
Inequality (-1)  0.253**  
  (0.122)  
Poverty (-1)   0.225** 
   (0.111) 
Growth  -0.024*** -4.026** 
  (0.008) (2.001) 
Inequality -0.024*  4.113* 
 (0.011)  (2.002) 
Poverty -0.012* 0.046*  
 (0.007) (0.025)  
GDPPC  -0.112*  
  (0.059)  
GDPPC2  -0.023  
  (0.032)  
Financial inclusion 0.044** -0.054** -5.116** 
 (0.022) (0.026) (2.101) 
Growth*Financial Inclusion   -9.902** 
   (4.528) 
Investment 0.036**   
 (0.017)   
Trade 0.017** -0.004** -0.004** 
 (0.008) (0.002) (0.002) 
Institutional quality 0.059** -0.013** -0.016 
 (0.028) (0.006) (0.121) 
School enrolment 0.501* -0.110* -0.224** 
 (0.260) (0.66) (0.101) 
Age dependency   0.312 
   (0.443) 
Government expenditure 0.018* -0.019* -0.212** 
 (0.010) (0.010) (0.103) 
    
No of instruments 25 27 24 
AR1 p-value 0.015 0.014 0.010 
AR2 p-value 0.221 0.326 0.311 
Hansen p-value 0.312 0.331 0.431 
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direct effect of financial inclusion on poverty reduction. But, it is also shown that the interaction 

term between economic growth and financial inclusion has a statistically significant and 

negative impact on poverty, suggestion that financial inclusion provides an indirect channel 

through which economic growth can ‘trickle-down’ to poverty reduction. Overall, therefore, 

while the direct impact of financial inclusion is associated with increasing economic growth 

and income inequality, the effect of financial inclusion on poverty is both direct and indirect – 

the latter through economic growth, consistent with the trickle-down theory. 

 Table 7 provides system-GMM estimation results for equation (4), (5) and (6). Using 

system-GMM as an alternative method for robustness check, we are able to confirm the results 

obtained by 3SLS, with small variations in the magnitude and significance levels of the 

coefficients.   

 Overall, therefore, the results obtained reported in Tables 6 and 7 give credence to the 

Bourguingnon (2004) growth-inequality-poverty triangle, which proposes that an appropriate 

development strategy should encompass increased growth, decline in income inequality and 

poverty. In addition, financial inclusion is identified as a potential policy in a development 

strategy that aims to directly increase economic growth and reduce inequality and reduce 

poverty. In particular, financial inclusion is found to have a direct effect on reducing poverty, 

also indirectly through reducing income inequality and reinforcing the trickle-down effect of 

economic growth. 

6. CONCLUDING REMARKS  

This paper recognises that although financial inclusion has attracted a lot of attention in 

research as well as policy circles, hardly has any serious attention been paid to an empirical 

investigation of the impact of financial inclusion on the broad outcomes of economic growth, 

income inequality and poverty, jointly or separately.  We specify plausible models, including 

single equations and a simultaneous equations system, to investigate the impact of financial 

inclusion on economic growth, income inequality and poverty (headcount) in Africa. We use a 

composite index of financial inclusion using 7 measures that capture access (supply side), 

usage (demand side) and quality dimension of financial inclusion, using Principle Components 

Analysis (PCA). The models are tested and estimated on panel data from 46 African countries, 

for the sample period 2005-2017. We extend the empirical work to confirm the robustness of 

our results by invoking alternative estimation and testing techniques as well as using competing 

proxies of the main variables of interest. 
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The results of the individual estimations of growth, income inequality and poverty, 

indicate that financial inclusion promotes economic growth and helps to reduce disparities 

between different income groups, eventually contributing to a reduction in poverty. The system 

estimation of the the models yeilds results which are consistent with the predictions of the 

Bourguinon (2004) “growth-inequality-poverty” triangle; the results suggest that a 

development strategy which aims to achieve a reduction in poverty should be based on the 

policies which increase economic growth and reduce income inequality almost simultaneously. 

Financial inclusion is found to be very critical in reinforcing the trickle-down effect of 

economic growth in Africa. Overall, these findings lend support to the aspirations by the United 

Nations General Assembly that financial inclusion is one of the principal enablers of SDGs, 

especially inclusive growth (SDG8), reduction in income inequality (SDG10) and reduction in 

poverty (SDG1). 
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Appendix  
Table A1: List of sample countries  

Table A1 

List of Countries 
(Year=2013) 

Poverty 
(Headcount 
Ratio) 

Income 
Inequality 
(GINI) 

Financial 
Inclusion Growth Institutional 

Quality 

Algeria 0.390 27.620 0.027 0.622 -0.826 
Angola 28.460 42.720 0.066 1.331 -1.060 
Benin 49.580 41.200 0.069 0.600 -0.291 
Botswana 12.320 60.460 0.107 0.786 0.684 
Burkina Faso 44.720 33.800 0.056 -0.089 -0.485 
Burundi 74.040 34.000 0.045 0.068 -1.121 
Cabo Verde 7.110 43.100 0.008 4.437 0.510 
Cameroon 27.520 39.900 0.053 -0.858 -0.947 
Central African Republic 79.340 56.240 -0.457 -2.768 -1.549 
Chad 34.900 43.320 0.055 -3.717 -1.263 
DRC 75.920 42.100 0.082 -3.161 -1.542 
Republic of the Congo 36.370 48.940 0.034 -0.885 -1.058 
Cote d’Ivoire 37.770 37.200 0.085 0.519 -0.850 
Djibouti 22.520 44.130 0.049 1.110 -0.729 
Egypt 2.590 47.300 0.022 1.560 -0.912 
Ethiopia 21.650 33.170 0.101  - -0.931 
Gabon 8.500 42.185 0.321 0.042 -0.559 
Gambia 44.820 47.330 0.047  - -0.619 
Ghana 12.230 38.400 0.071 1.051 0.090 
Guinea 35.270 33.730 0.039 -1.513 -1.140 
Guinea-Bissau 67.040 50.660 0.032 -0.392 -1.308 
Kenya 25.160 48.510 0.057 1.290 -0.647 
Lesotho 55.770 54.180 0.018 0.756 -0.040 
Liberia 37.690 32.000 0.083 -2.793 -0.792 
Madagascar 78.010 42.650 0.022 -1.446 -0.812 
Malawi 70.000 38.800 0.051 0.330 -0.387 
Mali 51.560 33.040 0.023 -0.256 -0.823 
Mauritania 6.430 31.500 0.059 -0.613 -0.910 
Mauritius 0.500 35.840 0.033 5.188 0.823 
Morocco 1.380 36.200 0.044 3.707 -0.327 
Mozambique 60.200 45.580 0.069 0.531 -0.486 
Namibia 17.850 55.900 0.055 1.516 0.371 
Niger 47.600 31.600   -2.053 -0.697 
Nigeria 49.610 42.970 0.053 1.187 -1.128 
Rwanda 62.250 45.400 0.046 1.109 -0.137 
Senegal 37.500 40.290 0.034 0.915 -0.149 
Sierra Leone 31.970 33.988 -1.668 0.045 -0.717 
Somalia 44.200 33.990 0.141 -1.668 -0.722 
South Africa 15.970 58.200 0.025 2.829 0.250 
Sudan 69.490 46.340 0.043 -1.221 -1.608 
Tanzania 45.920 43.800 0.070 -0.280 -0.442 
Togo 50.760 39.100 0.039 1.378 -0.913 
Tunisia 1.020 35.810 0.028 3.282 -0.275 
Uganda 34.530 37.700 0.035 0.003 -0.601 
Zambia 58.210 50.300 0.049 -0.157 -0.202 
Zimbabwe 16.170 43.150 0.054 0.680 -1.360 
All Africa (Mean value) 36.800 41.834 0.008 0.295 -0.623 
Data Sources: SWIID, The World Bank POVCAL NET, World Governance Indicators, and FAS (IMF).  
Notes: DRC = Democratic Republic of the Congo. 
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Appendix Table A2: Description of Variables and Data Sources 
 

 

 Variable Source Description 
Panel A: Dependent Variables 
GDP World Development Indicators 2017(World 

Bank) 
GDP (constant 2010 US$) 

Growth Author's calculations using data from World 
Development Indicators 2017(World Bank) 

 

Gini Standardized World Income Inequality 
Database (SWIID) and Povcal Net (WB) 

Gini coefficients as a measure of 
income inequality 

Headcount PovcalNet (World Bank) Headcount 
Panel B: Financial Inclusion Indicators 
ATM (per 1000km2) Financial Access Survey 2017 (FAS)(IMF) Automated Teller Machines 

(ATMs) per 1,000 km2 
ATM (per 100000 
people) 

Financial Access Survey 2017 (FAS)(IMF) Automated Teller Machines 
(ATMs) per 100,000 adults 

Bank (per 1000km2) Financial Access Survey 2017 (FAS)(IMF) Branches of commercial banks per 
1,000 km2 

Bank (per 100000 
people) 

Financial Access Survey 2017 (FAS)(IMF) Branches of commercial banks per 
100,000 adults 

Outstanding deposits 
(percent of GDP) 

Financial Access Survey 2017 (FAS)(IMF) Outstanding deposits with 
commercial banks (% of GDP) 

Outstanding 
loans(percentGDP) 

Financial Access Survey 2017 (FAS)(IMF) Outstanding loans with commercial 
banks (percent of GDP) 

Bank net interest 
margin (percent) 

Global Financial Development Database 
(GFDD) (World Bank) 

Bank net interest margin (percent) 

Financial Inclusion GFDD (World Bank) and FAS (IMF) Authors’ calculations using data 
from the indicated sources 

Panel C: Institutional Quality Indicators 
Control of corruption World Governance Indicators 2017 (WGI) 

(World Bank) 
Control of Corruption: Estimate 

Government 
effectiveness 

World Governance Indicators 2017 (WGI) 
(World Bank) 

Government Effectiveness: 
Estimate 

Political stability World Governance Indicators 2017 (WGI) 
(World Bank) 

Political Stability and Absence of 
Violence/Terrorism: Estimate 

Regulatory quality World Governance Indicators 2017 (WGI) 
(World Bank) 

Regulatory Quality: Estimate 

Rule of law World Governance Indicators 2017 (WGI) 
(World Bank) 

Rule of Law: Estimate 

Voice and 
accountability 

World Governance Indicators 2017 (WGI) 
(World Bank) 

Voice and Accountability: 
Estimate 

Institutional Quality World Governance Indicators 2017 (WGI) 
(World Bank) 

Authors’ calculations using data 
from 2017 WGI 

Panel D: Control Variables 
Primary school 
enrolment 

World Development Indicators 2017(World 
Bank) 

School enrolment, primary (percent 
gross) 

Gross capital formation 
(annual percent 
growth) 

World Development Indicators 2017(World 
Bank) 

Gross capital formation includes 
net changes in the level of 
inventories and outlays on 
additions to fixed assets  

General government 
consumption 

World Development Indicators 2017(World 
Bank) 

Government final consumption 
expenditure ( percent of GDP) 

Trade World Development Indicators 2017(World 
Bank) 

Trade (percent of GDP) 

Age dependency ratio World Development Indicators 2017(World 
Bank) 

Age dependency ratio (percent of 
working-age population) 
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Appendix Table A3: Correlation matrix of financial inclusion indicator 

This table presents the pairwise correlation matrix between dependent and explanatory variables. P-values are 
reported in the parentheses below the correlation coefficients. ***, ** and * represent statistical significance at 
the 1percent, 5percent and 10 percent level, respectively. The variables corresponding to the numbers in columns 
are specified in the first column. 

 

 

 

 

  

  ATM 
(per 1000 
km2) 

ATM (per 
100000 
people) 

Bank 
(per 1000 
km2) 

Bank (per 
100000 
people) 

Outstanding 
deposits 
(percent GDP) 

Outstanding 
loans (percent 
GDP) 

Bank net 
interest margin 
(percent) 

ATM (per 1000 
km2) 

1.000 
      

ATM (per 
100000 people) 

0.502 1.000 
     

Bank (per 1000 
km2) 

0.990 0.479 1.000 
    

Bank (per 
100000 people) 

0.552 0.759 0.600 1.000 
   

Outstanding 
deposits 
(percent GDP) 

0.744 0.578 0.757 0.735 1.000 
  

Outstanding 
loans (percent 
GDP) 

0.475 0.746 0.490 0.822 0.796 1.000 
 

Bank net 
interest margin 
(percent) 

-0.211 -0.348 -0.201 -0.369 -0.518 -0.546 1.000 
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Appendix Table A4: Principal components analysis of financial access  

 

 
     

 

                                                                

                                    

 

  

Component Eigenvalue Difference Proportion Cumulative 
Comp1 2.92941 2.11212 0.7324 0.7324 
Comp2 0.81729 0.56909 0.2043 0.9367 
Comp3 0.2482 0.243101 0.0621 0.9987 
Comp4 0.0051 . 0.0013 1 
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Appendix Table A5: Principal components analysis of financial inclusion  

 
Component Eigenvalue Difference Proportion Cumulative 

Comp1 2.17775 1.51044 0.7259 0.7259 
Comp2 0.667305 0.512359 0.2224 0.9484 
Comp3 0.154946 . 0.0516 1 
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Appendix B: Institutional Quality Measurement  

The data set employed in this study in relation to institutions has been constructed by Kauffman 

et al. (2017) 8 , based on information congregated through comprehensive cross-country 

analysis, as well as expert polls using model unobserved components, whereby governance is 

defined as a set of institutions and traditions by which an authority is exercised, including: (i) 

the process of selecting, monitoring and replacing government; (ii) the ways in which 

government effectively implements policy; (iii) the respect of government and citizens for 

institutions. Data is composed of six different indicators, as outlined below (Data Source: 

World Governance Indicators, 2017): 

Voice and accountability (VA): this reflect perceptions concerning the degree of citizen 

participation in selecting government, along with the freedom of expression provided to every 

level of society.  

Political stability and absence of violence/ terrorism (PV): this measures the possibility of 

political instability, violence and terrorism.  

Government effectiveness (GE): this measures the quality of public and civil services, along 

with their independence from political pressures. Furthermore, it assesses the quality of policy 

implementation and the reliability of government enforcement concerning such policies.  

Regulatory quality (RQ): this assesses the ability of government to apply sound policies to 

stimulate private sector development. 

Rule of law (RL): this captures perception concerning the degree of confidence possessed by 

agents in a society based on the protection of property rights, contract enforcement, police, 

courts and the possibility of violence. 

Control of corruption (CC): this evaluates the ability of public power to prevent corruption, 

and the degree of influence on the state wielded by private interest groups.  

 
8  A further important, and frequently used, source of data in relation to institutional development are the 
International Country Risk Guide (ICRG) and Heritage Foundation. However, these data are not available for all 
countries of interest, leading this study to rely on the governance indicators of Kauffman et al. (2017) to illustrate 
institutional development. 
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