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ABSTRACT 

The study examines the effect of financial inclusion on poverty reduction and income inequality in 

Botswana using quarterly time series data for the period 2004-2017. The Autoregressive 

Distributed Lag (ARDL) model is used to establish the effect of financial inclusion on poverty 

reduction and income inequality. The ARDL approach integrates both the short-run relationship 

and long-run relationship. The results showed that financial inclusion significantly reduces 

poverty and income inequality, both in the short run and in the long run.  

Moreover, other socio-economic variables, per capita income, education, population growth, and 

age dependency ratio have a negative relationship with poverty rates, suggesting that an increase 

in these variables would promote a reduction in poverty rates in Botswana. Similarly, the age 

dependency ratio and per capita have a negative effect on income inequality in the long run.  

These results suggest that, policies that promote financial inclusiveness are imperative for 

reducing the high rates of poverty and income inequality in Botswana.  
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the study 

Financial inclusion is defined as easy and voluntary access for all individuals and corporate 

groups to essential financial services such as savings accounts, forms of deposits, credit, and 

financial advice at a suitable fee (Sarma, 2008). The significance of an inclusive financial system 

is widely acknowledged in the policy area. In many countries, financial inclusion has recently 

become a policy priority. Molefhi (2019) asserted that the benefits of financial inclusion for the 

poor are incredibly significant.  The access to and use of formal financial services, especially 

access to credit, enable poor households to increase their ability to consume, deal with disruptive 

shocks, manage risks, and improve their investment ability. Countries with more profound 

financial inclusion levels tend to increase access to financial credit and service, thereby improving 

economic growth, which will lead to a reduction in poverty and income inequality (Ravi, 2019). 

Since independence in 1966, Botswana's economic growth has been remarkable. It has 

been one of the world’s fastest-growing economies. Despite its history of strong growth, not all of 

Botswana’s policies promoted inclusive growth and human development in a broad-based manner. 

Poverty and income inequality tend to be one of the country's significant challenges to 

development. Almost one-fifth of Batswana still lives in poverty, with almost 14 percent living in 

extreme poverty. Besides, Botswana ranks as one of the world's unequal countries, with a Gini 

coefficient of 60.52 (World Bank, 2015b). Various measures have been put in place to resolve this 

challenge, such as increasing agricultural incomes and subsidies through programmes such as the 

Integrated Support Programme for Arable Agriculture Development (ISPAAD).  However, the 

overreliance on minerals and the public sector to mitigate poverty and income inequality is not 
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virtuous. Botswana remains one of the world’s most unequal countries, with a high level of 

extreme poverty. 

Moreover, empirical evidence has revealed that a surge in financial inclusion (FI) promotes 

inclusive growth and is perceived to be critical in addressing poverty and income inequality (World 

Bank, 2015a). Omojolaibi (2017) noted that it would be worth it to implement effective economic 

programs and policies to increase income levels, reduce poverty, and bridge the gap in income 

inequality. This is concurrent with the National Development Plan 11; “Inclusive Growth for the 

Realisation of Sustainable Employment Creation and Poverty Eradication” and Sustainable 

Development Goals (SDGs) goals 1 and 10, which seeks to end poverty and reduce inequality, 

respectively.  

Since 1990, the share of the world population living below the extreme poverty line of 

$1.90 per day has fallen from 35.6% to 10.0% in 2015 (World Bank, 2018a). This indicates that 

poverty remains a stubborn challenge in the world, and Africa is no exception. Despite the 

backdrop, all countries aim to reduce extreme global poverty to 3%.  The challenge for the world 

policymakers is to reach the socio-economic benefits associated with rapid economic expansion. 

Financial inclusion is vital, as increasing access to financial services for the poor is often seen as 

a useful tool that can help reduce poverty and reduce income inequality. 

However, this seems not to be the case in Africa. Although the region has experienced an 

impressive economic growth rate of about 4.8% per annum on average for more than a decade, 

poverty and income inequality remain high. The greatest challenge facing the African continent is 

rising levels of income disparity and poverty. It can be argued that economic growth achieved thus 

far was not strong enough to exert a significant effect on poverty and income inequality. According 

to the Africa Development Bank (2012), in their briefing notes, acknowledge that Africa is the 
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second most unequal region. This rapid increase in income inequality threatens social cohesion in 

the region and is detrimental to economic growth and poverty reduction efforts. The persistent 

poverty and widening income disparities can be attributed to financial exclusion in the region 

where only 22% of enterprises have a loan or line of credit relative to 43% in other developing 

economies outside Africa (Demirgüç-Kunt & Klapper, 2012). 

In addition, the Southern African Development Community (SADC) is slowly becoming 

the epicenter of economic activity in Africa with a combined gross domestic product (GDP) of 

US$ 655 billion in 2012. This is much higher than that of any other African regional community. 

In comparison, the GDP of the East African Community (EAC) was around $85 billion, and that 

of the Economic Community of West African States (ECOWAS) around $96 billion for the same 

period. However, this SADC growth pattern has been accompanied by high levels of poverty and 

income inequality. Southern Africa is reputed to have one of the highest levels of income inequality 

in the world. In 2016, six out of the ten most unequal countries worldwide were in Sub Saharan 

Africa, specifically in Southern Africa, including Botswana (Cornia, 2017). 

According to Barrientos (2011), goals and policy recommendations for reducing poverty 

and income inequality should be approached in parallel. The two must be considered at the same 

time. They are derived from the same distribution that is household income, so they are intimately 

connected.  McKnight (2017) reports that a standard model predicts that increased inequality will 

lead to an increase in demand for redistribution, which will reduce income inequality and poverty. 

Poverty and inequality trends are driven by rising labour-market, healthcare, and financial system 

dynamics. According to Trendlab (2013), the idea of financial inclusion involves the argument 

that if people are unable to participate in the formal financial system, they may be locked out of 

opportunities. Their income and socio-economic well-being may also be compromised. However, 
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there is a widespread discussion on whether financial exclusion contributes substantially to 

inequality or whether inequality from other sources leads to financial exclusion. This is because 

traditional banks and financial institutions do not find poor clients profitable. Therefore, the study 

is designed to help us understand the connection between Botswana's financial inclusion poverty 

and income inequality relationships. This is extremely necessary since the government of 

Botswana aims to tackle poverty and inequality.  

1.2 Statement of the problem 

The realization that economic growth does not directly translate to poverty reduction has 

created renewed interest in poverty and income inequality (Fauzel et al., 2015). Botswana has 

implemented several policies like agricultural subsidies and safety net programmes to reduce 

poverty and income inequality. The incidence of poverty based on the national poverty line 

declined from 30.6% to 19.4% between 2002/3 and 2009/10, and it continued to go down from 

19.4% to 16.3% between 2009/10 and 2015/2016, respectively. Extreme poverty and food 

insecurity also fell from 22.7% in 2002/03 to 13.8% in 2009/10. Income inequality decreased from 

64.7% to 60.5% between 2002/03 and 2009/10 (World Bank, 2015b). Despite the significant 

improvements over the years, striking disparities in income, wealth, and living standards and 

poverty remain a challenge in Botswana  

The World Bank Report (2015b) new poverty evaluation has shown that half the population 

of Botswana is poor or vulnerable, with 46.2% of the population having children under 15 years 

of age. The study also found that larger families with more children have higher rates of poverty. 

The level of inequality in Botswana is the world’s third highest, after South Africa and Seychelles, 

with about 64% of people living in rural areas have formal financial access (Finscope, 2014). This 

is because lower access to formal financial instruments forces the household to rely on age-old 
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informal mechanisms. These informal mechanisms are insufficient and unreliable as well as costly 

as the poor end up paying more in transaction costs and interest re-payments (Tita & Aziakpono, 

2017).  

According to Honohan (2008), one of the drivers of poverty and income inequality is 

financial exclusion. Financial exclusion imposes enormous opportunity costs on those who suffer 

from it the most. Therefore, financial inclusion is vital in ensuring that everyone has access to and 

understanding a range of appropriate financial services to reduce poverty and income inequality. 

Furthermore, empirical evidence has revealed that a surge in financial inclusion promotes inclusive 

growth and is perceived to be critical in addressing poverty and income inequality. Sahoo et al. 

(2017) noted financial inclusion as one way to promote the objective of inclusive growth through 

the provision of easy access to financial services among the most disadvantaged sections of 

society. 

Therefore, the study seeks to examine how financial inclusion can promote the objective 

of inclusive growth through the provision of easy access to financial services among the most 

disadvantaged sections of society. 

1.3 Research objectives 

This study's broad objective is to examine the effect of financial inclusion on reducing poverty and 

income inequality in Botswana. Specifically, the study seeks to; 

i) Estimate the effect of financial inclusion on poverty reduction in Botswana 

ii) Estimate the effect of financial inclusion on income inequality in Botswana 

1.4 Research hypothesis  

H0: Financial inclusion does not affect poverty reduction in Botswana 

H1: Financial inclusion affects poverty reduction in Botswana 
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H0: Financial inclusion does not affect income inequality in Botswana 

H1: Financial inclusion affects income inequality in Botswana 

1.5 Significance of the study 

This study is of great importance, as it examines if financial inclusion can reduce poverty 

and income inequality in Botswana. Knowing the extent to which financial inclusion impacts on 

reducing poverty and income inequality will stabilize the well-being of households. 

According to the World Bank Report (2015b), half of Botswana 's population is either 

living marginally above the poverty line or at risk of sinking back into poverty, with about 31% 

identified as vulnerable. As a result, inclusive growth has become Botswana's national policy goal. 

The need to understand the relationship between financial inclusion, poverty, and inequality in 

income will be critical to policymakers in their efforts to expand access to finance to reduce 

poverty and income inequality. The results of the study will help policymakers as there is a need 

to monitor the access to financial services of the poor to understand.  This will help develop 

policies curb socio-economic challenges like poverty and income inequality in Botswana. 

 This study will help the various financial institutions improve access to financial credit 

and service to the poor. The study will also contribute to the relevant literature on financial 

inclusion, poverty reduction, and income inequality. Many studies were focused on microfinance 

analysis; therefore, this study will be directed to cover a broad scope of financial inclusion 

(Madigele & Mogomotsi, 2016; Mosene, 2002; Okurut et al., 2014; Bayen, 2015). 
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1.6  Organization of the study 

The study proceeds to Chapter 2 which presents a brief review of the financial sector. Chapter 3 

reviews the literature on the effect of financial inclusion on poverty and income inequality. Chapter 

4 discusses the research methodology of the study. Chapter 5 discusses the empirical results, and 

lastly, Chapter 6 gives conclusions and policy recommendations. 
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CHAPTER 2 

A BRIEF REVIEW OF BOTSWANA’S FINANCIAL SECTOR 

2.1 Introduction 

This chapter describes the economy of Botswana in relation to the financial sector 

development over the years. The chapter emphasizes more on the benefits of financial 

inclusiveness efforts in the Botswana economy. 

2.2  Botswana's financial sector, financial inclusion reforms, and its impact on the economy 

The Botswana financial sector consists of banks and non-bank financial institutions. The 

Bank of Botswana sets the banking institutions' regulations and supervision as the central bank. In 

contrast, the Non-Banking Regulatory Authority (NBFIRA) oversees the non-bank institutions 

like insurance companies, asset management companies, micro-lenders, and pensions (Jefferis & 

Tacheba, 2010). The non-banking institutions include government-funded institutions such as the 

National Development Bank (NDB) and other statutory financial institutions. 

 In Botswana, as in other countries, the banking and non-banking financial institutions 

perform two crucial functions. Firstly, they provide a means for effecting payments for transactions 

so that individuals and institutions can buy or sell goods and services. Secondly, the financial 

sector mobilises savings, and channels them to households and businesses, for consumption, 

housing, business investment, and working capital (NDP 10, 2009).  According to SADC (2018), 

the banking institutions provide services to 50%, and 18% of the population are provided for by 

the non-banking institutions. The remaining portion of the population is either informally served 

or excluded (SADC, 2018). 

In general, the division of responsibilities between the two regulators is clear. Many aspects 

of the regulatory framework make financial inclusion easier. However, several certain elements 
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restrict access. The Bank licensing framework is not ready to accommodate new, innovative 

financial service delivery; tiered KYC's for low-value bank accounts and low-income households 

are not provided; or the mobile/e-money regulatory framework is unclear (Finscope, 2014). The 

financial system in Botswana has grown and become more diversified over the past two decades. 

According to Tsheole (2006), Botswana's financial sector was not well developed and diversified 

before the late 1980s. Mostly due to a narrow range of financial products and a lack of 

competitiveness in the financial system. The reforms for financial inclusion can be traced back to 

the abolition of interest rate regulation in 1986. More developments were witnessed over the years 

to help the commercial banks to be more competitive against each other.  

Setlhare (2002) explains that financial liberalisation has not led only to increased 

competition in banking in the banking sector but also technological transformation. According to 

the Bank of Botswana (2017), there has been an increase in the number of automated teller 

machines, bank branches, enhanced banking services, and improved access to them as shown on 

Figure 1 below. The enhanced banking includes e-banking where customers access their bank 

accounts through cell phones and online banking. Motsewakgosi (2019), further explains that there 

are mobile payments through mobile network operators such as e-wallets, my- Zaka, and Orange 

money. These technological innovations provide payment systems that are efficient and cost-

effective. Furthermore, there have been increased entrances of new banks and innovation in 

product advertisement and financial deepening.  
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Figure 1: The Financial Inclusion dimensions trends (2004-2017) 

    
Source: Authors computation                                                                                                                                               

Botswana's economic liberalization policy was a definite step towards efficiency and 

economic integration. The main aim of these structural changes was to create and enhance healthy 

competition in the commercial banking sector (Ahmed, 2007). Four new commercial banks were 

licensed between 1991 and 1993 in response to changes in 1990, which led to the easing of entry 

regulations.  According to the IMF report 2017, by the year 2016, there were ten commercial banks 

and two small government statutory banks, with ten banks holding about 80% of the banking 

system’s assets. The entrance of these new commercial banks intensified competitiveness and led 

to several significant and measurable behavioural changes within the banking sector. First, new 

and modern products were expanded to meet the changing needs of customers. The scope of 

financial options and instruments has also increased and improved the quality of services (Jefferis 

& Harvey, 1995). Secondly, the margins of several previously highly profitable transactions, given 

the relatively competing market environment, have shown a decreasing trend (Ahmed, 2007).  
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Together, these developments in the industry culminated in both lending and deposit 

growth. Although the overall savings level in Botswana improved little after the reforms, private 

savings in the last years showed a growing trend. It appears that households started to have more 

savings on financial assets post liberalisation. Therefore, this led to improvements in deposit 

levels. The effect on private savings in Botswana for financial liberalization is highly encouraging 

(Molefhi,2015).  

As measured by contribution to economic growth, share in overall output and employment, 

the financial sector plays an increasingly important role. The financial sector's value-added ratio 

to the total gross domestic product (GDP) rose from 11.9% in 2000 to 14.8% in 2016. At the same 

time, the financial sector's job ratio to the formal sector's total employment was 7.8% between 

2000 and 2016 (Bank of Botswana, 2017). 

According to the World Bank (2015a), there has been significant growth in banking and 

non-bank financial institutions over the years. Nevertheless, there are gaps in competition and 

efficiency in providing financial services to support inclusive economic activity fully. Structural 

reforms, which include policies aimed at promoting specific financial services to ensure 

productivity and sustainability, are required. Furthermore, the regulatory environment needs to 

embrace innovation and the advancement of secure financial services. Thus, enhancing the 

potential for promoting financial inclusion can significantly contribute to economic growth, the 

creation of jobs, and poverty reduction. 
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CHAPTER 3 

LITERATURE REVIEW 

3.1 Introduction 

This chapter discusses the theoretical and empirical literature review upon which 

the study is based. Section 3.2 provides a theoretical literature review on financial 

development theories. Section 3.3 provides an empirical review from different studies on 

the effects of financial inclusion, poverty, and income inequality and related issues.  

3.2 Theoretical review 

3.2.1 Finance-growth nexus 

The theory can be traced back to Schumpeter (1934), and the finance-growth nexus 

is often described in terms of causal direction. Two fundamental hypotheses were 

stipulated by Patrick (1966), namely the demand following and supply-leading hypotheses. 

Agbetsiafa (2016) cites Patrick when he describes the demand-following hypothesis as a 

postulation that a causal relationship between real and financial growth exists. According 

to this theory, as the real sector develops, increased demand for financial services induces 

growth in the latter. Conversely, the supply leading hypothesis posits a causal relationship 

from financial to real growth. The cultivation and development of financial institutions and 

markets increase the supply of financial services, thereby promoting growth in the real. 

Patrick (1966) also proposes a stage of development hypothesis whereby the supply 

leading financial development can induce real capital formation in the early stages of 

economic development. Financial innovation and development of new financial services 

creates new opportunities for investors and savers and, by induction, sustainable economic 

growth (Calderón & Liu, 2003). As financial and economic development proceeds, the 
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supply-leading characteristics of financial development diminish gradually and are eventually 

dominated by demand following financial development (Calderón & Liu, 2003). Choong et al. 

(2005) describe the feedback hypothesis as an approach that suggests a two-way causal 

relationship between financial development and economic growth. According to Choong et al., a 

country with a well-developed financial system will create a high demand for financing and 

services arrangements through technological changes. They describe as positively interdependent 

the relationship between financial development and economic growth.  

3.2.2 Kuznets inverted U hypothesis 

Kuznets (1955) shows that inequality in income distribution increases in initial stages of 

growth as a country's national per capita income rises. As the economy reaches the highest 

intermediate level, income distribution inequality drops. The Kuznets curve's explanation revolves 

around the fact that nearly everyone is equally poor in pre-industrial societies, so inequality is low. 

Nevertheless, inequality will continue to increase as the economy becomes less dependent upon 

low productivity and more dependent on more competitive industries. Generally, the industrial 

sector has a higher average income that is less standardized. The urban-rural gap is reduced as a 

population matures and becomes wealthier. The availability of old-age pensions, unemployment 

benefits, and social transfers will lead to a reduction in income inequality. Todara & Smith (2011) 

set out three possible scenarios where growth, measured in GDP per capita, can be followed by 

improved income distribution, stable distribution of income, or a case where the distribution of 

income is declining.  
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3.3 Empirical findings 

Several studies have been done on financial inclusion, poverty, and income inequality. 

However, there is no single definition or measure of financial inclusion as a variable. The 

relationship between financial inclusion, poverty reduction, and income inequality is still unclear. 

Some studies discovered a significant and robust link between financial inclusion, poverty 

reduction, and income inequality, while some found no relationship between the three.   

Park & Mercado (2015) constructed their own financial inclusion indicator to assess the 

impact of financial inclusion on poverty reduction and income inequality. The study used 37 

developing countries in Asia from 2004 to 2012, and it followed the methodology of Sarma (2008).  

Financial inclusion was described as the means that ensure the increased access, availability, and 

use of formal financial services for all citizens. The results showed that there is a strong correlation 

between financial access, poverty, as well as income inequality. Making financial services more 

accessible to lower-income households, poverty, and income inequality rates in Asian countries 

has proven to be reduced. The two issues can, therefore, be tackled together by promoting inclusive 

growth through financial inclusion. The study further showed that rule of law, GDP per capita and 

demographic characteristics have a significant effect on financial inclusion.  

In a follow-up study Park & Mercado (2018) realised the same effect of financial inclusion 

on poverty and income inequality in the full sample of the world. However, there was no 

relationship between financial inclusion and poverty and income inequality in terms of Asian 

countries examined. Their results showed that per capita income, the rule of law, demographic 

characteristics have a positive effect on financial inclusion for both the world and Asian countries.  

Agyemang-Badu et al. (2018) followed the same methodology by Sarma (2008) and Park 

& Mercado (2015) to test the relationship between financial inclusion on poverty and income 
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inequality in 48 African countries from 2004 to 2015. For this study Financial inclusion was known 

as unlimited access to and use of affordable financial services, such as savings, loans, investment, 

insurance, and pensions, by all people irrespective of their level of income. The evidence revealed 

an inverse relationship between financial inclusion and poverty reduction and income inequality 

in Africa. They concluded that countries should invest in programs aimed to uplift the poor and 

make financial services easily accessible to them. 

Tita & Aziakpono (2017) found out there is a negative relationship between financial 

inclusion and income equality in the short and long run. The study used the Findex 2011 data to 

analyse the relationship between financial inclusion and income inequality in Sub-Saharan Africa 

(SSA). This study employed seven aspects of financial inclusion; account ownership, account use 

for business, electronic payment, loans from formal financial institutions, formal loans to pay 

school fees, health insurance and formal savings. The estimated results also showed that formal 

use of an account, electronic payment, and formal savings have a positive effect on income 

inequality for SSA countries.    

Neaime & Gaysset (2018) tested the impact of financial inclusion on income inequality, 

poverty, and financial stability in the Middle East and North African countries (MENA) from 

2002-2015. The study used the Generalized Method of Moments (GMM) and Generalized Least 

Squares (GLS) and financial inclusion was proxied by the number of banks per 100,000 adults. 

They found out that an increase in financial inclusion will reduce income inequality, and it does 

not have any significant effect on poverty. The results also revealed that an increase in financial 

inclusion would positively impact financial stability. Population, inflation, and trade openness 

were all found to influence poverty positively.  
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Adebowale & Lawson (n.d) used the 2010/2011 and 2012/2013 General Household 

Survey Panel and a multi-nominal logit model to assess the relationship between access to 

finance and its susceptibility households to poverty in Nigeria. The study found that 

households with access to financial services are 27% less vulnerable to poverty. Specific 

factors that influence household welfare include household income, household size, and 

the number of dependents in the family.  They also concluded that access to financial 

services is not the primary determinant of household vulnerability to poverty in developing 

countries. Therefore, policymakers must investigate other poverty alleviation reforms.  

Moreover, Adeola & Evans (2017) analysed the effect of financial development 

and financial inclusion on Nigeria's economic diversification using the Fully Modified 

Least Square (FMOLS). They used the 1981-2014 Central Bank of Nigeria (CBN) 

Statistical Bulletin and World Development Indicators. the number of commercial bank 

branches per 1000 km2 and outstanding loans from commercial banks (% of GDP) are used 

as measures of financial inclusion. The results showed that financial inclusion has positive 

economic diversification effects in terms of financial access and use, suggesting that 

financial inclusion be a strong accelerator of economic diversification. 

In another study, Ageme et al. (2018) used quarterly data from 2009: Q1- 2014: Q4 

to test the effect of financial inclusion on poverty reduction in Nigeria. The results indicated 

that there is a long-run relationship between financial inclusion and poverty reduction. 

Financial inclusion was measured in terms volume of transactions through automated teller 

machines (ATMs) and internet banking, and volume of credit to the rural population. 

Therefore, access to automated teller machines had a positive impact on reducing poverty, 
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while internet banking and microfinancing loans had negative implications for reducing poverty. 

In a study to measure the impact of access to credit on household indicators in Mauritania, 

Amendola et al. (2016) used a Household Living Conditions survey in 2014 covering 9557 

households. The results showed that households who can acquire credit had higher living standards 

and greater food security. The education level, age of household head, and residence location 

proved to be a significant variable that influences the ability to access financial services by 

individuals. Older people have a better chance of accessing credit services, and urban households 

are more eligible for credit access. The report concluded that the policymakers must work towards 

developing rural financial infrastructure. The financial services can be accessed by delivering 

integrated services such as mobile banking and learning platforms. The structural reforms are 

thought to have a substantial impact on household economic growth and well-being. In another 

study, Imai et al. (2010) focused on microfinance access for households and their potential for 

poverty reduction. The findings verified the positive and essential effects of successful 

microfinance loans on multidimensional welfare measures using domestic household data from 

India and applied the treatment impact model.  

Furthermore, Duong & Nghiem (2014) used a quasi-panel data approach and data from the 

Vietnam Living Standards Survey (VLSS). They tested the effect of microfinance in poverty 

reduction in Vietnam during the period 1992-2010. The study found a significant and positive 

relationship between microfinance and household consumption, income, and poverty reduction. 

The study results also revealed that access to microfinance would increase income and 

consumption per individual in the household. The results showed that a 1% increase in the volume 

of loans (proxy for access to credit) leads to an increase in income of 0.15% and an increase in 
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consumption of 0.23% per adult equivalent. However, there was no significant evidence 

between microfinance access and poverty reduction.  

Addury (2019) used components of financial inclusion, credit value, and deposits 

or investments to measure the impact of financial inclusion on household welfare indicators 

(household income, household consumption expenditure, and household living facilities) 

in Indonesia. Financial inclusion was proxied by credit amount and saving/investment 

amount. This research used panel-data regression analysis from the Indonesian Family Life 

Survey (IFLS) 2000, 2007, and 2014. The analysis found out that the amount of credit has 

a significant influence on household income and expenditure. Moreover, 

savings/investments also had a significant effect on both household income and 

consumption. There was no significant relationship between the amount of credit and 

savings/investments with the household living facilities. This might have been caused by 

the fact that when a credit is acquired, it can only be paid later, and not with the current 

income. This is echoed by Okurut et al. (2014), where the analysis revealed that 

microfinance has no effect on household welfare in Botswana. However, there is a positive 

relationship between microfinance, education, household assets, and income.  
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3.4 Overview of empirical literature 

Although financial inclusion has become prominent on the global sustainable development 

policy agenda, the economic literature on financial inclusion is in its initial stages in Botswana. 

Some research explored effective financial inclusion initiatives both at the household and country 

level, while some articles concentrated on the study of microfinance at the country level (Madigele 

& Mogomotsi, 2016; Mosene, 2002; Okurut et al., 2014; Bayen, 2015; Molefhi, 2019). Many 

articles discussed different financial inclusion rates in both developed and emerging economies 

(Jabir, 2015; Zius & Weill; Tita & Aziakpono, 2018; Park & Mercado, 2015: Park & Mercado, 

2018; Mallick & Zhang, 2018). These papers have laid the foundations in this field and provide 

key policy insights on the importance of financial inclusion on sustainable development. However, 

more work needs to be done to consider how Botswana as an individual country can reduce poverty 

and income inequality through financial inclusion. This study, therefore, fills the gap that exists in 

the literature. 
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CHAPTER FOUR 

RESEARCH METHODOLOGY 

4.1 Introduction 

This chapter discusses the methodology, the data used, and the explanation of variables 

considered when modelling the effects of financial inclusion on poverty and income inequality in 

Botswana. The chapter includes the theoretical framework based on the literature in Section 4.2. 

It also includes the model specification in Section 4.3. In section 4.4 deals with the description of 

variables and justification. Section 4.5 consists of data analysis and estimation techniques. Section 

4.6 deals with data type and source used to analyse the effects of financial inclusion on poverty 

and income inequality in Botswana. 

4.2 Theoretical framework 

The present study adopted the method used by Park and Mercado (2015) to construct a 

Financial Inclusion Index (FII). The same methodology was used by the United Nations 

Development Programme (UNDP) to compute some popular indices such as the Human Poverty 

Index, Human Development Index, Gender Development Index, and so on. This study considered 

three dimensions for the indicators of an inclusive financial system. These dimensions and their 

indicators are examined elaborately as follows:  

4.2.1 Dimensions  

The study considered three dimensions for preparing the financial inclusion index. First is 

the Banking Penetration (D1). Thus, if every person in an economy has a bank account, the value 

of this measure would be 1. The demographic branch penetration measures this, i.e., the number 

of accounts (deposits and loans) per 1,000 populations with different financial institutions (d1). 

The second dimension is the availability (D2) of banking services in the demographic and 
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geographic terms. That is the number of ATMs per 1,00,000 population (d2), number of bank 

branches per 1,00,000 population (d3), number of ATMs per 1,000 sq. km (d4) and the number of 

scheduled commercial banks per 1,000 sq. km (d5). The third dimension is the Access to Insurance 

(D3). It is measured as the number of life insurance (LIC) offices (d6). Therefore, these six 

indicators cover all the three dimensions of financial inclusion, as depicted in Figure 1.  

Figure 2: A chart showing the flow of the financial inclusion dimensions 
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The comprehensiveness of any financial system should be evaluated after considering 

various dimensions. Since the calculation of the Financial Inclusion Index (FII) depends upon 

various dimensions, which can further be divided into different indicators. This study followed a 

multidimensional approach for the comprehensiveness of the index. We need to have a dimension 

index for every dimension of the financial index before constructing the Financial Inclusion Index. 

The researcher has used the following formula to calculate the dimension index of various 

dimensions considered in the study: 

𝒅𝒅 =  𝑾𝒅 ∗  
𝑨𝒅−𝒎𝒅

𝑴𝒅−𝒎𝒅
……………………………………………………………  (1) 

Where, 𝑾𝒅 is = Weight attached to the dimension d, 𝟏≥ 𝑾𝒅 ≥𝟎,  𝑨𝒅 = Actual value of 

dimension d; 𝒎𝒅= Minimum value of dimension d; 𝑴𝒅 = Maximum value of dimension d; 𝒅𝒅 = 

Dimensions of financial inclusion d. 

Formula (1) authenticates that 𝟏≥ 𝑾𝒅 ≥𝟎 and here, 𝒏 dimensions of financial inclusion 

represented by a point X = (1, 2, 3…). Point W = (1, 2, 3 …) represents an ideal situation and point 

0 = (0, 0, 0…0) represents the point indicating the worst situation. To calculate the Financial 

Inclusion Index for the country, we have two important factors viz. the ideal point W and the worst 

point 0. This FII indicates the point of financial inclusion. This point will help in identifying 

whether financial inclusion in the country is low or high. If the gap between the 0 and X is wide, 

it signifies high financial inclusion, and similarly, if the gap is narrow between 0 and X, then it 

signifies low financial inclusion.  

𝑿𝟏 =
√𝒅𝟏

𝟐+𝒅𝟐
𝟐+𝒅𝟑

𝟐+⋯+𝒅𝒏
𝟐

√𝒘𝟏
𝟐+𝒘𝟐

𝟐+𝒘𝟑
𝟐…+𝒘𝒏

𝟐
…………………………………………………………. (2) 

𝑿𝟐 = 𝟏 −
√(𝒘𝟏−𝒅𝟏)𝟐+(𝒘𝟐−𝒅𝟐)𝟐+(𝒘𝟑−𝒅𝟑)𝟐+⋯+(𝒘𝒏−𝒅𝒏)𝟐

√𝒘𝟏
𝟐+𝒘𝟐

𝟐+𝒘𝟑
𝟐…+𝒘𝒏

𝟐
…………………………... (3) 



 
 

23 
 

𝑭𝑰 =
𝟏

𝟐
(𝑿𝟏 + 𝑿𝟐)………………………………………………………………. (4) 

The formula (2), for financial inclusion index (𝑭𝑰), 𝑿𝟏specifies average of the Euclidian 

distance between 𝟎 and 𝑿. If the value of 𝑿𝟏 is high, then it means that there is more financial 

inclusion. While the inverse Euclidean distance between 𝑿 and 𝑾 has been indicated by the 

formula (3), for 𝑭𝑰, 𝑿𝟐. The formula (4) calculates the simple average of 𝑿𝟏 and𝑿𝟐.  

Depending on the value of 𝑭𝑰, the period under study has been categorized as 

1. 𝟎 ≤ 𝑭𝑰 ≤ 𝟎. 𝟒; indicates low financial inclusion, LFI 

2. 𝟎. 𝟒 ≤ 𝑭𝑰 ≤ 𝟎. 𝟔; indicates medium financial inclusion, MFI  

3. 𝟎. 𝟔 ≤ 𝑭𝑰 ≤ 𝟏; indicates high financial inclusion, HFI 

The most critical task in calculating the FI is to assign appropriate weights to the dimension 

indexes. Since each dimension is equally vital for the construction of FI, we have given equal 

weights to each of the three dimensions. In the present study, we have provided weight 1 for the 

index banking penetration (D1), 1 for the index of availability (D2), and 1 for the index of Access 

to Insurance (D3). Given these weights, we can represent Botswana by a point (D1, D2, D3) in the 

dimensional space, such that 0<= D1<=1, 0<= D2<=1, 0<= D3<=1, where D1, D2, D3 are the 

dimension indexes for Botswana computed using formula (1). In the three-dimensional space, the 

point (0,0,0) will indicate the worst situation: complete financial exclusion, and the point (1,1,1) 

will indicate the ideal situation that means complete financial inclusion in the present context.  

One difference between this study and Park and Mercado (2015) indicator is that we 

consider a specific country (Botswana) instead of considering many countries. 
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4.3 Model specification 

The study examines the significance of financial inclusion on poverty rates, along with 

various indicators. As financial inclusion increases, we expect that poverty rates should decline as 

more people have access to financial services to smooth their consumption and engage in 

productive activities. Aside from the poverty rate, several indicators are also considered, including 

inflation as a measure of macroeconomic stability, primary school completion rate, and age 

dependency ratio. These variables are selected based on data availability. Thus, the study specifies 

the model in the form;  

Poverty=f (F-inclusion, Inflation, Income, Population, Education Dependency) ……….…. (5) 

Poverty represents poverty rate, F-Inclusion represents financial inclusion, Inflation 

represents the inflation rate, Income represents per capita income, Population represents 

population growth, and Education represents the primary school completion rate. Dependency 

represents the age dependency ratio. The econometric model will be written as; 

𝑷𝒐𝒗𝒆𝒓𝒕𝒚𝒕 = 𝜶 + 𝜷𝟏𝑭 𝑰𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏𝒕 + 𝜷𝟐𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏𝒕 + 𝜷𝟑 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏𝒕 + 𝜷𝟒𝑰𝒏𝒄𝒐𝒎𝒆𝒕 +

𝜷𝟓𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒕 + 𝜷𝟔𝑫𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒄𝒚𝒕 + 𝜺𝒕…….….…. (6) 

Where 𝜶, is a constant term, 𝜷𝟏, 𝜷𝟐, 𝜷𝟑, 𝜷𝟒, 𝜷𝟓, 𝜷𝟔 are the coefficient of financial 

inclusion, inflation, population growth, per capita income, Primary school completion rate and 

dependency ratio. 𝜺𝒕 is the error term, which is assumed to be uncorrelated with the explanatory 

variables.  

Finally, the study tests the significance of financial inclusion and other variables on income 

inequality. As financial inclusion increases, income inequality should decline as more people at 

the lower income strata will have access to financial services.  The objective is specified in the 

form; 
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Inequality=f (F-inclusion, Inflation, Income, Dependency, Education, Population) ……. (7) 

Inequality represents income inequality and the econometric model will be written 

explicitly as; 

𝑰𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚𝒕 = 𝜶 + 𝜷𝟏𝑭 𝑰𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏𝒕 + 𝜷𝟐𝑰𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏𝒕 + 𝜷𝟑 𝑷𝒐𝒑𝒖𝒍𝒂𝒕𝒊𝒐𝒏𝒕 +

𝜷𝟒𝑰𝒏𝒄𝒐𝒎𝒆𝒕 + 𝜷𝟓𝑬𝒅𝒖𝒄𝒂𝒕𝒊𝒐𝒏𝒕 + 𝜷𝟔𝑫𝒆𝒑𝒆𝒏𝒅𝒆𝒏𝒄𝒚𝒕 + 𝜺𝒕…….……. (8) 

Where 𝜶, is a constant term, 𝜷𝟏, 𝜷𝟐, 𝜷𝟑, 𝜷𝟒,  𝜷𝟓, 𝜷𝟔,   are the coefficient of financial 

inclusion, inflation rate, population growth, per capita income, Primary education completion rate, 

age dependency ratio. 𝜺𝒊𝒕 is the error term that is assumed to be uncorrelated with the explanatory 

variables.  

4.4 Description of variables and justification  

This section provides a vivid understanding of the variables used for the study and 

justification for their choices. 

Poverty rate 

The poverty rate is the proportion of people who have incomes below the poverty line (for 

a given age group). Poverty refers to the deprivation of basic human needs, which commonly 

include health care, shelter, sanitation, water, food, clothing, and education (Erenstein, 2011). 

Poverty rates also refer to the poverty headcount ratio at the national poverty line as a percentage 

of the total population. An increase in access to financial services includes savings, remittance 

facilities, loans, payments, and insurance services. It will expand poor people's access to financial 

services, increase their economic opportunities, and improve their lives. Therefore, it is expected 

that financial inclusion will promote a reduction in poverty.  
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Income Inequality  

Income inequality is an extreme disparity of income distributions with a high 

concentration of income, usually in the hands of a small percentage of a population. When there 

are income inequalities, there is a significant disparity in the wealth of one segment of the 

population. Greater financial inclusion, which includes access to services like deposits, loans, 

payments, remittances, and insurance, reduces income inequality by raising the incomes of the 

poorest income quintile (Beck et al., 2007). Promoting affordable, timely, and adequate access to 

a wide range of regulated financial products and services helps to bridge the gap between the rich 

and the poor. However, Batuo et al. (2010) argued that financial inclusion tends to benefit only 

the rich because they are politically connected and can provide the collaterals demanded by 

financial products and services. That notwithstanding, it is expected that the relationship between 

financial inclusion and income inequality to be negative. 

Per capita income 

It measures the amount of money earned per person in a nation or geographic region. The 

expectation is that an increase in per capita income will reduce poverty and income inequality. 

This is because an increase in income per capita indicates that the individual has enough funds to 

improve its standard of living, which, in turn, decreases poverty level and income inequality 

(Agyemang-Badu, 2018). Therefore, improvement in income induces households and firms to 

partake in financial transactions provided by the financial sector. This also means that households 

view financial products as normal service; thus, improvement in their income levels induces them 

to patronize financial products (Kelly & Rhyne, 2013; Kumar & Kumar, 2011). 
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Age Dependency Ratio 

It measures the number of dependents aged zero to 14 and over the age of 65, compared 

with the total population aged 15 to 64. Thus, it refers to the percentage of dependents to the 

working-age population. It is expected that the age dependency ratio would increase poverty and 

income inequality. A higher dependency ratio indicates more financial stress on working people 

and possible political instability, which increases poverty and income inequality (see: Causa et al., 

2016; Agyemang-Badu, 2018). This implies that the number of dependents relative to the number 

of earners is very high, which reduces the resource apportion to each dependent. Since these 

resources are not enough to provide their daily need (consumption), this causing them to fall under 

the poverty line and affect the distribution of resources being biased, leading to uneven distribution 

of resources. 

Population Growth 

The rate of population growth is the rate at which the number of people in a country rises 

over a given time, measured as a percentage of the initial population. It is expected that an increase 

in population growth will increase poverty and income inequality. According to Park & Mercado 

(2018), a rise in population growth is likely to reduce per capita income growth and well-being, 

which tends to cause their consumption level to fall, leading to an increase in poverty. With income 

inequality, so far as the disparity between rich and low-income families remains, an increase in 

the population indicates that the rich will continue to be more prosperous, which widens the 

inequality gap, all other things held constant.    
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Inflation Rate  

Inflation is the rate at which the average price level of the basket of selected goods and 

services in an economy rises over time is a statistical measure of inflation. Inflation is the year-on-

year change in the consumer price index. The poverty and income inequality problem intensifies, 

even more, when the prices of commodities in general changes, in particular prices for food 

(Sugema et al., 2010; Chaudhry and Chaudhry, 2008). According to Cardoso (1992), inflation 

increases poverty in two ways. First, the inflation tax can reduce real disposable income. Second, 

if nominal wages increase less than the price of goods consumed by wage earners, workers' real 

income will decline. Also, an increase in inflation would increase income inequality by lowering 

the purchasing power of the poor and reducing the real value of government aids that are usually 

not indexed to inflation (Siami-Namini & Hudson 2019; Yue 2011). Therefore, it is expected that 

higher inflation is associated with more robust economic growth, which can increase poverty and 

income inequality.  

Primary completion rate 

The primary completion rate is the percentage of students completing the last year of the 

primary school expressed as a percentage of the relevant age group. According to Batuo (2010), 

individuals acquire the skills and knowledge by at least completing primary school to better 

position them for high-paying employment opportunities. The expected relationship is that primary 

completion will reduce both poverty rates and income inequality.  
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Table 4.1: Summary of Variables and Predicted Effects 

Dependent Variables and expected signs 

Independent Variable   Notation  Equation 6 Equation 8 

Financial inclusion F-Inclusion Negative Negative 

Inflation rate  Inflation Positive Positive 

Age Dependency Ratio Dependency Positive  Positive  

Per capita income Income  Negative Negative 

Population Growth Population Positive Positive 

Primary school completion rate Education Negative Negative 

4.5 Data analysis and estimation technique  

4.5.1 Data analysis 

The study used an Auto-Regressive Distribution Lag Model (ARDL) technique with 

selected data on Botswana to estimate the equations. The main motive for choosing this method to 

analyse this problem is that it can help study both the long-run and short-run dynamics of the 

economy.  

4.5.2 Data estimation techniques 

Unit Root Testing (Stationarity Test) 

In estimating parameters of a time series model, it is required that all data should be tested 

in order to determine the order of integration of each of the variables specified in the model. 

Testing for stationarity before estimation is deemed necessary as most time series variables are 

non-stationary, and estimations with these series might produce spurious results. Testing for 

stationarity enables the researcher to determine the order of integrating the variables to choose an 
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appropriate estimator. The study opted for the use of the Augmented Dickey-Fuller (ADF) and the 

Phillip-Perron (PP) tests in carrying out the stationarity test. These tests are employed concurrently 

for robust results. The lag length for the ADF test was done using the Akaike information criterion 

(AIC) whiles Newey-West Bandwidth was used to estimate the lag length for the PP test. 

Augmented Dickey-Fuller (ADF) Test 

The ADF test developed by Dickey and Fuller (1979) is an augmented version of the 

Dickey-Fuller (DF) test for more complicated and larger time series models. The ADF tests is a 

build-up on the DF tests to correct for autocorrelation by including lags. The procedure of 

stationarity testing using the ADF is like that of the DF test but instead applied to this model as 

specified below. 

∆𝑦𝑡 = 𝛼 + 𝛿𝑡 + 𝜆𝑦𝑡−1 + ⋯ + 𝛽𝑖−1∆𝑦𝑡+𝑖+1 + μ𝑡……………………………………. (9) 

Simply, 

∆𝑦𝑡 = 𝛼 + 𝛿𝑡 + 𝜆𝑦𝑡−1 + ∑ 𝛽𝑖
𝐽
𝑖=1 ∆𝑦𝑡−𝑖 + 𝜇𝑡……………………………………….. (10) 

where 𝑦𝑡 represents the series at time t, 𝛼, 𝛿, 𝜆 and 𝛽 are parameters to be estimated, 𝑗 is 

the optimal lag length, ∆ is the difference operator, t represents the time trend, and 𝜇𝑡 is the 

stochastic random disturbance term. The test for stationarity is carried out under the null hypothesis 

𝜆 = 0 as against the alternative hypothesis 𝜆 < 0. After the computation of the test statistic, it is 

then compared with the critical values. The null hypothesis is rejected if the ADF test statistic is 

less than the critical value and concludes that the series is stationary. On the contrary, if the ADF 

test statistic is greater than the critical value, we fail to reject the null hypothesis and conclude that 

the series is non-stationary. The rejection of the null hypothesis for the test in the study was based 

on the MacKinnon (1991) critical values and the probability values. 

 



 
 

31 
 

Phillips-Perron (PP) Test 

An improvement of the ADF test is usually viewed as a DF test developed to cater for 

heteroskedasticity and autocorrelation. Considering this, Phillips and Perron (1988) proposed a 

modification of the ADF test technique using nonparametric test and a different way for correcting 

for autocorrelations in residuals. Specifically, the PP test is superior to the ADF test in 

circumstances where the time series variable under investigation has serial correlation and 

structural breaks. The test assumes that the errors are weakly dependent and heterogeneously 

distributed. These properties make PP test a robust estimation test over ADF test. The PP test is 

specified below; 

∆𝑌𝑡 = 𝛼 +  𝛿𝑡 + 𝜆𝑌𝑡−1 + 𝜃 (𝑡 −  
𝑇

2
) + ∑ 𝛽𝑖

𝑝
𝑖=1 ∆𝑌𝑡−𝑖 +  𝑣𝑡……………………………... (11) 

where 𝑦𝑡 represents the series at time t, Δ is the difference operator, 𝑣𝑡 is the stochastic 

random disturbance term, and 𝛼, 𝛿, 𝜌, 𝜃 and 𝛽 are parameters to be estimated. For the PP test, if 

the statistic is more negative than the critical value, the null hypothesis is rejected and we conclude 

that the series is stationary. Conversely, if the test statistic of PP is less negative than the critical 

value, we fail to reject the null hypothesis and conclude that the series is non-stationary. 

Cointegration Test 

Variables in time series analysis are classified as cointegrated if they exhibit long-run 

equilibrium relationship and share common trends. For this study, the Bounds test within the Auto-

Regressive Distributed Lag (ARDL), as proposed by Pesaran et al. (2001), was employed. The 

ARDL-Bounds method was chosen over the residual-based cointegration test associated Engle and 

Granger because of its advantages over the latter. The Engle-Granger Residual-based tests was 

criticized due to the following reasons: (a) long run model suffers from small sample bias (b) 

problem of normalization in the system with more than two variables (c) compounding of errors 
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due to the step-wise procedure for testing (d) univariate cointegration test with residuals imposes 

possibly invalid restrictions on short run behavior. Due to the short comings of the Engle-Granger 

Residual-based method, the Johansen (1998) and Johansen and Juselius (1990) developed these 

procedures to avoid the short comings of Engle-Granger. However, the procedures of the Johansen 

(1998) and Johansen and Juselius (1990) requires that the variables included in the model are 

integrated of order one (I(1)). 

 Therefore, ARDL model was chosen because it provides consistent results irrespective of 

the order of integration of the variables under study. Thus, whether I(1) or I(0) or a 

mixture of both, but not orders greater than one. It also provides an unbiased estimation of 

the long-run model and provides authentic F-statistics though some of the regressors might be 

endogenous. The ARDL estimation technique is also relatively efficient and more robust in small 

samples, as in the case of this study. This technique also allows for the introduction of 

optimal lags of both the dependent and explanatory variables. Implying that, various 

variables can have their optimal speed of adjustment to the equilibrium. In order to implement the 

bounds test procedure for cointegration, the following restricted (conditional) version of the ARDL 

model is estimated to test the long-run relationship among the variables of interest. This framework 

is implemented by modelling equation (6 and 8) as a conditional ARDL, given as: 

∆𝑄𝑡 = 𝛼0 + 𝛿1𝑄𝑡−1 + 𝛿2𝑋𝑡−1 + ∑ 𝛼𝑖

𝑘

𝑖=1

𝛥𝑄𝑡−𝑖 + ∑ 𝛼𝑖

𝑘

𝑖=0

𝛥𝑋𝑡−𝑖 + 𝜀𝑡 … … … … … … … (12) 

where Q is the dependent variable; X is a vector of explanatory variables; ∆ is the first 

difference operator and 𝜺 represents the error term. 

The first step is by estimating equation (12) by applying OLS. The F-test statistic is used 

in checking the existence of a long-run equilibrium among the variables under study. This is done 
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by restricting the coefficients of the lagged level variables to zero. The null hypothesis for no 

cointegration among the variables is represented as 𝐻𝑂: 𝛿1 = 𝛿2 = 0 while the alternative 

hypothesis is represented by 𝐻𝑂: 𝛿1 ≠ 𝛿2 ≠ 0. The F-statistic test is a non-standard which relies 

on whether the variables included in the model are integrated of order zero I(0) or integrated of 

order one I(1), the number of regressors, and whether the model contains a trend and/or an 

intercept. The test involves using critical value bounds, which depend on the order of integration 

of the variables. Thus, whether I(0) or I(1) or a mixture of both. Two sets of critical values (i.e., 

I(0) series and I(1) series) are generated. The lower bound critical value is used to classify the 

critical values generated for the I(0) series. In comparison, the critical values for the I(1) series are 

referred to as the upper bound critical values.  

After the generation of the F-statistic estimates, if the F-statistic exceeds the upper critical 

value, then the null hypothesis is rejected, and the conclusion is made that there exists a long-run 

equilibrium relationship among the variables irrespective of the order of integration. On the other 

hand, if the F-statistic is below the upper bound critical value, then the null hypothesis is accepted, 

implying that there is no cointegration among the variables. However, if the test statistic lies in-

between the upper and lower critical values, a conclusive inference cannot be made. 

Error Correction Model 

After the cointegration test, the long-run relationship among the variables is established 

using the ARDL test for cointegration. The error-correction model (ECM) within the ARDL 

framework will be estimated to obtain the short-run and long-run relationships among the 

economic variables under study. The lag length selection criterion is based on the Akaike 

Information Criterion (AIC). A generalized form of the ECM within the ARDL framework is 

represented below: 
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∆𝑙𝑛𝑄𝑡 = 𝛽0 + [𝛾1𝑙𝑛𝑄𝑡−1 + 𝛾1𝑙𝑛𝑋𝑡−1] + ∑ 𝛿1
𝑝
𝑡=1 ∆𝑙𝑛𝑄𝑡−1 + ∑ 𝛿2

𝑞
𝑡=1 𝛥𝑙𝑛𝑋𝑡−1 + 𝜇𝑡.…… (13) 

∆𝑙𝑛𝑄𝑡 = 𝛽0 + 𝜓𝐸𝐶𝑇𝑡−1 + ∑ 𝛿1
𝑝
𝑡=1 ∆ln𝑄𝑡−1 + ∑ 𝛿2

𝑞
𝑡=1 Δln𝑋𝑡−1 + 𝜇𝑡…………………… (14) 

where 𝑄 represents the dependent variable, 𝑋 represents the regressors, 𝛾1 and 

𝛾2 represents the long-run coefficient estimators, 𝛿1 and 𝛿2 represents the short-run dynamic 

coefficients, 𝜓 represents the speed of adjustment parameter, 𝐸𝐶𝑇 represents the error correction 

term in equation 14. 

The error correction term indicates the speed of adjustment to long-run equilibrium in the 

dynamic model. It is expected to be statistically significant with a negative sign. The negative sign 

implies that any shock that occurs in the short-run will be corrected in the long-run. To ensure the 

goodness of fit and stability of the model, diagnostic tests was conducted. The diagnostic test 

examined the serial correlation, functional form, and normality associated with the selected model. 

4.6 Data type and source 

The study employed time series quarterly data spanning from 2004 to 2017 

(2004Q1:2017Q4), which was sourced from IMF's International Financial Statistics and Financial 

Access Survey database, World Bank World Development Indicators (Global Financial Database) 

to estimate the impact of financial inclusion on poverty and income inequality in Botswana. The 

choice of the range of observations is purely based on data availability. 
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CHAPTER 5 

EMPIRICAL ANALYSIS AND DISCUSSIONS 

5.1 Introduction 

This chapter presents the empirical estimations and discussions of the results obtained from 

estimating the empirical models specified in chapter four. We begin with an analysis of the 

variables' descriptive statistics, which is followed immediately with the analysis of the stochastic 

properties of the variables included in the model. Next, we estimate the ARDL model and perform 

a post-estimation analysis. These post-estimation analyses include testing for a level relationship 

(cointegration) and diagnostic analysis. Based on the results of the test for cointegration, we may 

proceed to derive the short-run and long-run parameters of the estimated ARDL model. 

5.2. Descriptive Statistics 

Descriptive statistics provide a summary of the basic structures of the study.  The central 

tendency measures are used to provide numerical information about the typical observation in the 

data (Hollingsworth, 2016). It is also used to determine if the data tend to center around some 

value. The descriptive statistics provide a summary of the data from 2004-2017 and consists of 

quarterly data and 56 observations. The variables employed include the Age dependency ratio 

(Dependency), income inequality (Inequality), inflation (Inflation), per capita income (Income), 

financial inclusion (F-Inclusion), population growth (Population), poverty rate (Poverty) and 

primary school completion rate (Education). 

The summarised statistics of these eight (8) variables are presented below in Table 5.1, The 

mean, median, standard deviation, and the number of observations of each variable are presented 

in the Table. From the results, the poverty rate in Botswana has grown at an average of 5.38% in 

the last 16 years, while income inequality increased at an average of 12.49%. The mean and median 
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measure the centre of distribution of the data and the midpoint of the data set, respectively. The 

standard deviation measures how spread out the data is around the mean. The less spread out the 

data, the smaller the standard deviation. From the table, the poverty rate has a standard deviation 

of 1.68%, while income inequality has a standard deviation of 3.59%.   

Table 5.1: Descriptive statistics 

Variable Mean Median Maximum Minimum Std. Dev. Obs 

Education 25.06 25.17 25.52 24.27 0.31 56 

Poverty 5.38 4.48 9.66 4.01 1.68 56 

Income 0.67 0.75 2.75 -2.90 1.23 56 

Population 0.43 0.45 0.54 0.28 0.09 56 

Inflation 7.54 7.84 13.80 2.71 3.26 56 

Inequality 12.49 13.16 16.20 6.57 3.59 56 

F-Inclusion 0.57 0.64 0.86 0.05 0.28 56 

Dependency 15.87 15.76 16.77 15.49 0.3 56 

 

5.3. Unit Root Testing (Stationarity Test) 

According to Phillips & Perron (1988), unit root tests are used to check the time series data 

stationarity. Testing for stationarity before estimation is deemed necessary as most time series 

variables are non-stationary, and estimations with these series might produce spurious results. 

Testing for stationarity also enables the researcher to determine the order of integration of the 

variables to choose an appropriate estimator. The variables were tested for stationarity using the 

Augmented Dickey-Fuller (ADF) and the Phillip-Perron (PP). These tests were employed 

concurrently for robust results, and results are presented in Table 5.2. 
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The ADF and PP statistics showed that some variables were non-stationary in level form. 

As a corrective mechanism, first difference was applied. Poverty, Inflation, Population, Inequality, 

and Dependency are stationary at levels. Education, Income, and F-Inclusion are stationary at first 

difference. There are no variables that are integrated of order 2. This justifies the use of the ARDL 

model. The null hypothesis of non-stationarity is rejected at a 5% critical value of all the variables. 

 

5.4. ARDL estimations of Financial Inclusion and poverty in Botswana 

The empirical estimations of the impact of financial inclusion on poverty reduction in 

Botswana are reported in Table 5.3 below. The Akaike Information Criterion (AIC) was employed 

to determine the optimal lags in the estimations. The estimated ARDL model based on the 

maximum lag selection of 4 for the model variables is ARDL (4, 0, 3, 4, 4, 1, 3).  

 

 

 

 

Table 5.2: Unit root test 

Variable Augmented Dickey-Fuller (ADF) Phillips-Perron (PP) 

Levels First Difference Levels First Difference 

t-statistic Prob t-

statistic  

 Prob t-

statistic 

Prob t- 

statistic 

    Prob 

Poverty -4.07 0.00*** -2.69 0.24 -3.90 0.00*** -1.96 0.05** 

Inequality -2.08 0.04 -3.42 0.06* -2.41 0.02** -1.49 0.82 

Inflation -3.61 0.04** -5.57 0.00*** -2.77 0.21 -5.58 0.00*** 

Education -1.22 0.90 -3.44 0.06* -2.76 0.22 -3.17 0.03** 

Dependency -1.90 0.64 -2.38 0.02** -3.48 0.01** 0.21 0.53 

Income -1.99 0.59 -3.14 0.03** -2.78 0.07* -2.98 0.04** 

Population -4.52 0.00*** -5.77 0.00*** -0.70 0.97 -1.36 0.86 

F-Inclusion -1.24 0.89 -3.93 0.01** -1.12 0.92 -2.13 0.03** 

• *** p<0.01, ** p<0.05, * p<0.1 
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Table 5.3: ARDL estimations of Financial Inclusion and poverty in Botswana 

Variable Coefficient Standard Error t-Statistic P-value 

Poverty (-1) 0.400** 0.156 2.557 0.017 

Poverty (-2) 0.002 0.164 0.014 0.989 

Poverty (-3) 0.057 0.122 0.467 0.645 

Poverty (-4) 0.356*** 0.110 3.237 0.003 

F-Inclusion -0.878*** 0.215 -4.084 0.000 

Education -1.731*** 0.179 -9.653 0.000 

Education (-1) 1.057*** 0.335 3.154 0.004 

Education (-2) -0.176 0.353 -0.498 0.623 

Education (-3) -0.364* 0.189 -1.930 0.065 

Income -0.009 0.028 -0.320 0.752 

Income (-1) -0.016 0.055 -0.296 0.770 

Income (-2) 0.003 0.060 0.052 0.959 

Income (-3) -0.018 0.053 -0.348 0.731 

Income (-4) -0.046* 0.026 -1.808 0.082 

Inflation 0.024*** 0.008 3.057 0.005 

Inflation (-1) 0.005 0.009 0.571 0.573 

Inflation (-2) 0.012 0.009 1.328 0.196 

Inflation (-3) 0.018** 0.009 2.066 0.049 

Inflation (-4) 0.016** 0.007 2.377 0.025 

Population  9.196*** 3.075 2.990 0.006 

Population (-1) -9.238*** 3.009 -3.070 0.005 

Dependency  -2.266 1.641 -1.381 0.179 

Dependency (-1) 3.425 3.498 0.979 0.337 

Dependency (-2) 0.113 3.101 0.036 0.971 

Dependency (-3) -2.626* 1.307 -2.009 0.055 

Constant 55.026*** 8.056 6.830 0.000 

R-squared 0.9999 F-statistic 13513.164***  

Adjusted R-squared 0.9998 Durbin-Watson stat 2.29  

• *** p<0.01, ** p<0.05, * p<0.1 

 

Thus, the estimated ARDL model involves 4 lags for the dependent variable 

(autoregressive term), and 0, 3, 4, 4, 1, and 3 lags for F-Inclusion, Education, Income, Inflation, 

Population, and Dependency, respectively.  
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5.4.1 Cointegration Analysis 

In the conventional regression analysis, a non-stationary variable cannot explain variations 

in a stationary variable. Therefore, examining the relationship between a stationary variable such 

as poverty reduction and non-stationary independent variables requires establishing a stable long-

run relationship between them. This concept is known as cointegration. The ARDL Bounds test of 

cointegration allows us to examine the existence of a long-run stable relationship between the 

dependent and explanatory variables. The ARDL Bounds test results are presented in Table 5.4 

below. The null hypothesis is that there exists no level/ long-run relationship between the variables.    

Table 5.4: Bound cointegration test 

Dependent Variable: Poverty Lower bound Upper bound 

F-Statistic 11.40127 10% 2.12 3.23 
K 6 5% 2.45 3.61 

  2.5% 2.75 3.99 

  1% 3.15 4.43 

 

The ARDL Bounds test results suggest a rejection of the null hypothesis of no 

cointegration/long-run relationship at a significant level of 1 percent. The F-statistic value of 11.4 

is higher than the lower and upper critical bounds of 3.15 and 4.43, respectively. Henceforth, 

conclude that the variables are cointegrated, and there exists a long-run relationship between the 

variables. The presence of a long-run relationship allows us to obtain the cointegration and long-

run forms of the estimated parameters from the ARDL model. The estimates of the cointegration 

and long-run parameters are reported in Tables 5.5 below.  
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Table 5.5: Short-run and long-run estimates of Financial Inclusion and poverty 

reduction in Botswana 

     
Variable Coefficient Std. Error t-Statistic P-value 

Cointegrating Form 

D(Poverty(-1)) -0.415*** 0.141 -2.953 0.007 

D(Poverty(-2)) -0.413*** 0.109 -3.797 0.001 

D(Poverty(-3)) -0.356*** 0.110 -3.237 0.003 

D(F-Inclusion) -0.878*** 0.215 -4.084 0.000 

D(Education) -1.731*** 0.179 -9.653 0.000 

D(Education(-1)) 0.176 0.353 0.498 0.623 

D(Education(-2)) 0.364* 0.189 1.930 0.065 

D(Income) -0.009 0.028 -0.320 0.752 

D(Income(-1)) -0.003 0.060 -0.052 0.959 

D(Income(-2)) 0.018 0.053 0.348 0.731 

D(Income(-3)) 0.046* 0.026 1.808 0.082 

D(Inflation) 0.024*** 0.008 3.057 0.005 

D(Inflation(-1)) -0.012 0.009 -1.328 0.196 

D(Inflation(-2)) -0.018** 0.009 -2.066 0.049 

D(Inflation(-3)) -0.016** 0.007 -2.377 0.025 

D(Population) 9.196*** 3.075 2.990 0.006 

D(Dependency) -2.266 1.641 -1.381 0.179 

D(Dependency(-1)) -0.113 3.101 -0.036 0.971 

D(Dependency(-2)) 2.626* 1.307 2.009 0.055 

Cointeq(-1) -0.185*** 0.033 -5.517 0.000 

Cointeq = Poverty - (-4.752F-Inclusion -6.566Education -0.471Income + 0.405Inflation -

0.230Population-7.325Dependency + 297.774) 
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Long Run Coefficients 

     

F-Inclusion -4.752*** 1.107 -4.291 0.000 

Education -6.566*** 1.053 -6.236 0.000 

Income -0.471*** 0.078 -6.000 0.000 

Inflation 0.405*** 0.045 8.995 0.000 

Population -0.230 1.519 -0.151 0.881 

Dependency -7.325*** 2.049 -3.575 0.001 

Constant 297.774*** 57.179 5.208 0.000 

• *** p<0.01, ** p<0.05, * p<0.1 

The first objective of the study was to estimate the effect of financial inclusion on poverty 

reduction. The poverty rate was regressed against Financial inclusion alongside various indicators 

to achieve this objective.  

In the short run, the population growth coefficient is positive and statistically significant. 

This means that a percentage point increase in population growth will increase poverty by 9.2. The 

results are consistent with a-prior expectations. The larger the population growth, the more the 

effects of poverty on households. This is echoed by Klasen (2007), who found out that an increase 

in population growth makes it difficult for the poverty reduction schemes to be effective. A high 

population means that there is an increase in the dependency burden for individual households.  

Inflation has a positive relationship with the poverty rate, which is consistent with a-prior 

expectations. This implies that an increase in the price of commodities will reduce and change the 

distribution of real disposable income, increasing poverty rates. The results are consistent with 

Chaudhry & Chaudhry's (2008) findings, who found out that an increase in prices for food and 

fuel increases the poverty headcount ratio in Pakistan. Another study by Kakawani & Son (2006) 

found that a change in commodity prices can influence the poverty rate.  
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Primary school completion has a negative relationship with the poverty rate. The negative 

relationship indicates that the higher the number of people who have completed primary school, 

the lower the poverty rate.  This is consistent with a study by Park & Mercado (2015), who found 

that completing primary education reduces poverty rates for Asian countries. This is because 

education enables one to gain knowledge and skills that can increase employment chances and 

enhance the standard of living. 

Financial inclusion has a negative and significant relationship with the poverty rate.  This 

result shows that as more people get access to financial services, the poverty rate tends to reduce. 

The results are in line with the findings of the study by Jabir (2015), who found out that poverty 

levels could be reduced by financially including the poor. By gaining access to financial services, 

the poor can get their hand on financial capital. Therefore, setting up businesses will increase their 

income level and ultimately reduce the intensity of poverty they are exposed to. This is also parallel 

to a study by Fadum (2014), who found that financial inclusion is essential in alleviating poverty 

in Nigeria.  

In the long run the results also show that there is a negative relationship between per capita 

income, primary school completion rate, age dependency ratio, financial inclusion, and poverty 

rate. A percentage point increase of these variables will cause poverty to reduce significantly in 

the long run. 

Specifically, per capita income exerts a 0.47 percentage point decrease in poverty rates, 

which is statistically significant and well within expectation. This is plausible as an increase in 

individual incomes is expected to cause improvement towards their living standards. The results 

are line with a study by Kumar & Kumar (2011), who found that growth in per capita income 
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enables people to take part in the financial services offered therefore enhancing their standard of 

living. 

An increase in the primary school completion rate shows that it reduces the poverty rate. 

The results are well within expectation. A gain of knowledge by individuals exposes them to a 

better employment chance and help them have better control over their finances. This result is line 

with findings by Ajayi & Ross (2019) that showed that as literacy rate increases, it would lead to 

higher access to financial services hence improving general living standards. 

Financial inclusion has a 4.75 percentage point effect in decreasing poverty rates. Higher 

access to financial services enables the poor to increase their ability and even deal with economic 

shocks. According to Ravi (2019), access to financial services like financial credit improves 

economic growth, enabling poor households to participate in investment opportunities. 

The coefficient of age dependency ratio shows a percentage point increase will lead to a 

7.33 decrease in poverty rates. The results conflict with Angemi (2003), who found that large 

families tend to have a high dependency ratio and are generally poorer. These results could be 

because the elderly who retire from work have pension schemes and the old-age pension incentive 

from the government. The two provide a source of income, which therefore lessens the burden on 

the entire household. 

 Inflation has a positive relationship with poverty rates. A percentage point increase in 

prices of commodities will increase the poverty rate by 0.41. This is consistent with a-prior 

expectations. This implies that an increase in food prices will require people to spend more than 

they have as disposable income, hence increasing poverty rates.  The results are parallel with a 

study by Cardoso (1992), who concluded that inflation reduces the disposable income of people 

rendering them poorer in return.  
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5.4.2 Model Diagnostic Analysis 

 In order to test the efficiency of the estimated parameters, diagnostic tests were carried out 

on our estimated models. These tests include serial correlation, and histogram normality tests on 

the residuals of the estimated models. These tests are in line with the fundamental assumptions 

and requirements of the ARDL model. These assumptions include the absence of autocorrelation, 

and the model requires that the data should be normally distributed. The results of the diagnostic 

tests are presented in Table 5.6 and Figure 3 below. The null hypothesis of these tests is that there 

is no serial correlation, and the residuals are normally distributed. 

 

 

The result of the test for autocorrelation (serial correlation) suggests that there is no autocorrelation 

in the error terms. This is because the chi-square probability is higher than 0.1. Therefore, the 

decision rule is to, do not reject the null hypothesis of no autocorrelation at all conventional levels. 

Table 5.6: Breusch-Godfrey Serial Correlation LM 

Breusch-Godfrey Serial Correlation LM Test 

F-statistic 1.327138     Prob. F (1,25) 0.2602 

Obs*R-squared 2.621295     Prob. Chi-Square (1) 0.1054 

Figure 3: Residual histogram normality test 
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From Figure 3, we observe that the Jarque-Bera statistic's probability is 0.37, which is higher than 

0.1. We, therefore, do not reject the null hypothesis. This implies that the residuals are normally 

distributed. The results of our diagnostic tests, therefore, suggest that the estimated model is 

consistent and reliable. 

5.5 ARDL estimations of Financial Inclusion and Income Inequality in Botswana 

The empirical estimates of the impact of financial inclusion on income inequality in 

Botswana are reported below in Table 5.7. The optimal lags used in the estimations were based on 

the Akaike Information Criterion (AIC).  The estimated ARDL model based on the maximum lag 

selection of 3 for the model variables is ARDL (2, 3, 0, 0, 0, 2, 3). 

Table 5.7: ARDL estimations of Financial Inclusion and Income Inequality in Botswana 

Variable Coefficient Standard Error t-Statistic P-value 

Inequality(-1) 1.737*** 0.043 40.484 0.000 

Inequality(-2) -0.796*** 0.039 -20.522 0.000 

F-Inclusion -1.825** 0.684 -2.668 0.011 

F-Inclusion(-1) 1.429 1.413 1.011 0.319 

F-Inclusion(-2) 1.937 1.370 1.413 0.166 

F-Inclusion(-3) -2.322*** 0.593 -3.915 0.000 

Education 0.037 0.032 1.174 0.248 

Income -0.010* 0.005 -1.744 0.090 

Inflation 0.021*** 0.004 5.126 0.000 

Population  2.779** 9.332 2.441 0.020 

Population(-1) -4.221** 18.975 -2.330 0.026 

Population(-2) 2.086** 10.084 2.190 0.035 

Dependency -3.649** 1.409 -2.589 0.014 

Dependency(-1) 3.855 3.063 1.259 0.216 

Dependency(-2) 1.057 2.906 0.364 0.718 

Dependency(-3) -1.736 1.204 -1.442 0.158 

Constant 7.250** 3.310 2.190 0.035 

R-squared 0.9999        F-statistic 11550.96***  

Adjusted R-squared 0.9999     Durbin-Watson stat 2.0  

• *** p<0.01, ** p<0.05, * p<0.1 
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Therefore, the estimated ARDL model includes 2 lags for the dependent variable, and 3, 0, 0, 0, 2, 

and 3 lags for F-Inclusion, Education, Income, Inflation, Population, and Dependency, 

respectively. 

5.5.1 Cointegration Analysis 

The ARDL Bounds test results for the relationship between Financial Inclusion and income 

inequality in Botswana are presented in Table 5.8 below. The null hypothesis is that there exists a 

long-run relationship between the variables. 

Table 5.8: Bound Cointegration Test 

Dependent Variable: Inequality Lower bound Upper bound 

F-Statistic 12.02415 10% 2.12 3.23 
K 6 5% 2.45 3.61 

  2.5% 2.75 3.99 

  1% 3.15 4.43 

 

The results from Table 5.8 show that the F-statistic of 12.02 is greater than both the lower 

and upper bounds of 3.15 and 4.43; the null hypothesis is rejected. This means that there exists a 

long-run equilibrium condition among the variables in equation 8. The null hypothesis of no 

cointegration is rejected at a 1% critical value of all the variables. The existence of a long-run 

relationship enables us to obtain the cointegration and long-run forms of the estimated parameters 

from the ARDL model.  The cointegration estimates and long-run parameters are given in Tables 

5.9 below. 
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Table 5.9: Short-run and long-run estimates of financial inclusion and inequality  in 

Botswana 

     Variable Coefficient Std. Error t-Statistic P-value 

Cointegrating Form 

D(Inequality(-1)) 0.796*** 0.039 20.522 0.000 

D(F-Inclusion) -1.825** 0.684 -2.668 0.011 

D(F-Inclusion(-1)) -1.937 1.370 -1.413 0.166 

D(F-Inclusion(-2)) 2.322*** 0.593 3.915 0.000 

D(Education) 0.037 0.032 1.174 0.248 

D(Income) -0.010* 0.005 -1.744 0.090 

D(Inflation) 0.021*** 0.004 5.126 0.000 

D(Population) 2.779** 9.332 2.441 0.020 

D(Population(-1)) -2.086** 10.084 -2.190 0.035 

D(Dependency) -3.649** 1.409 -2.589 0.014 

D(Dependency(-1)) -1.057 2.906 -0.364 0.718 

D(Dependency (-2)) 1.736 1.204 1.442 0.158 

Cointeq(-1) -0.059*** 0.007 -8.107 0.000 

    Cointeq = Inequality - (-13.234F-Inclusion + 0.634Education -0.162Income + 0.355Inflation 

+ 10.913Population -8.011Dependency + 122.81) 

 
Long Run Coefficients 

     

F-Inclusion -13.234*** 3.354 -3.946 0.000 

Education 0.634 0.522 1.215 0.232 

Income -0.162* 0.095 -1.701 0.098 

Inflation 0.355*** 0.057 6.268 0.000 

Population  10.913* 5.920 1.843 0.074 

Dependency -8.011** 3.377 -2.372 0.023 

Constant 122.81* 62.985 1.950 0.059 

• *** p<0.01, ** p<0.05, * p<0.1 

In the short run, there is a positive relationship between population growth and income 

inequality. The results are consistent with our prior expectations as well as Agyemang-Badu 

(2018). An increase in population is expected to decrease per capita incomes of each poor 

household and, in a way, increase the gap between the poor and the rich.   

Financial inclusion has a negative and significant coefficient of -1.83 on income inequality. 

This implies that as more people get access to financial services, there will a decrease in income 
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inequalities. Tita & Aziakpono (2017) also found that access to financial services saves the poor 

from paying a high-interest rate and transaction costs while using informal services. 

Per capita income has a negative relationship with income inequality. A percentage point 

increase in individual incomes will reduce income inequality by 0.01. This result is well within 

expectations and findings by Agyemang-Badu (2018). An increase in per capita income means 

that people will have sufficient income, which will lessen the gap in income disparities. 

The age dependency ratio has a negative relationship with income inequality. This implies 

that the more dependants, the less income inequality. This result is against our expectations and 

findings by Causa et al. (2016), who found that a higher dependency ratio exerts more strain on 

the distribution of available resources. 

The inflation coefficient has a positive and statistically significant relationship with income 

inequality. The results are consistent with the prior expectation. According to Saimi-Namini & 

Hudson (2019), as inflation tax increases, it widens the income gap and lowers the poor's 

purchasing power.  

In the long-run model, financial inclusion, per capita income, and age dependency ratio 

have a negative and statistically with income inequality. Inflation and population growth have a 

positive in income inequality. Specifically, financial inclusion has a 13.23 negative percentage 

point effect on income inequality. The result is as our a-prior expectation. Income inequality is 

expected to reduce as more people in the lower-income strata gain access to formal financial 

services (Batuo, 2010). 

Per capita income increases will reduce income inequality. The result is as expected. An 

increase in earnings per person will offer households higher income strata. Therefore, this will 

lessen the gap between income levels. 
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The age dependency ratio has a negative coefficient, -8.01 on income inequality. This 

implies that an increase in the age dependency ratio will have an 8.01 percentage point decrease 

in income inequality. The results are in contrast with a study by Ssewanyana et al. (2004). They 

found that the differing size of the family between rich and poor influenced the increasing 

inequality in Uganda.  

Population growth shows a positive effect on income inequality. The results for population 

growth are consistent with our prior expectations. This implies that as the population increases, 

the gaps in income distribution will also increase. The results are in line with a study by Klaasen 

(2007), who found that if the poor continue to have large families, then the improvements in the 

capital will not change to the wider gaps in the gap between the rich and poor.  

Inflation shows a positive effect on income inequality. As inflation is increased, it has a 

dent on income for poor households. The distribution per person in the household will be reduced 

due to lower income. This is consistent with the results found by Li (2002) who found that 

inflations widen the income distribution, empowers the rich and lastly lowers income share of the 

poor and middle class. 

5.5.2 Model diagnostic 

To test the statistical adequacy of our estimated parameters, we performed diagnostic tests. 

The tests performed include tests for serial correlation, and histogram normality tests on the 

residuals of the estimated models. The null hypothesis of these tests is that there is no serial 

correlation, and the residuals are normally distributed. The results of the diagnostic tests are 

presented in Table 5.10 and Figure 4 below. 
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The results presented in Table 5.10 shows that there is no evidence of serial correlation.  

The LM version for serial correlation test result gives a co-efficient of 1.52 and a probability value 

of 0.23; hence the null hypothesis of no serial correlation is not rejected against the alternative 

hypothesis of the existence of serial correlation. From Figure 4, the probability values of the 

functional form and normality tests are 1.25 and 0.53, respectively, hence statistically insignificant. 

This shows that the residuals are normally distributed; hence, we do not reject the null hypothesis. 

The results of our diagnostic tests, therefore, indicate that the estimated model is accurate and 

reliable. 

Table 5.10: Breusch-Godfrey Serial Correlation LM  

Breusch-Godfrey Serial Correlation LM Test 

F-statistic 1.523371     Prob. F (2,34) 0.2325 

Obs*R-squared 4.358746     Prob. Chi-Square (2) 0.1131 

Figure 4: Residual histogram normality test 
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CHAPTER 6 

CONCLUSION AND POLICY RECOMMENDATIONS 

6.1 Introduction 

This chapter presents the conclusion and policy recommendations of the study. The results 

in Chapter 5 guide the overall chapter.  

6.2 Conclusion 

Financial inclusion has gained growing attention in development circles, and international 

organizations recognize the increasing need for financial inclusion across the globe. This study 

was therefore undertaken to examine the effect of financial inclusion on poverty and income 

inequality in Botswana.  Financial inclusion was measured as an index computed from six 

dimensions to cover access to financial services on a broader space. The stationarity of the 

variables was determined using the ADF and PP unit root test. The unit root test results revealed 

that variables were either stationary at levels or the first difference, that is, were integrated of I (0) 

and/or I (1). The ARDL bound test was used to investigate the relationship among variables. The 

ARDL approach integrates both the short-run relationship and long-run relationship. It is preferred 

over other cointegration methods such as Engle-Granger (1987) because it can be estimated 

besides the level of integration of variables. 

The poverty rate and income inequality were used as dependent variables. Age dependency 

ratio, population growth, inflation, primary school completion, financial inclusion, and per capita 

income were used as independent variables. The empirical analysis results establish a negative and 

significant relationship between financial inclusion and poverty reduction in Botswana, both in the 

short-run and long-run. With income inequality, the empirical analysis revealed that financial 
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inclusion promotes a reduction in Botswana's income inequality. This is consistent with the 

implications in the theoretical literature as well as the theoretical proposition for this study. 

Therefore, this study concludes that providing solutions through financial inclusion to alleviate 

poverty will likewise address income distribution gaps. According to Molefhi (2019), access to 

finance also brings positive change in income, which leads to socio-economic empowerment. 

6.3. Policy recommendations 

To reduce poverty and income inequality, the study recommends that policymakers develop 

policies that will promote access to formal financial services to all segments of the population. The 

policies will help ensure that poor are not side-lined as the economy develops. The banking 

structure restrictions make it hard for low-income households to open an account, which is an 

essential financial inclusion indicator. Furthermore, an increase in accessibility, availability, and 

penetration in the financial system leads to employment creation hence an improvement in welfare. 

Therefore, Botswana's situation of high poverty and income inequality can be solved by increasing 

bank branches, loosening the tiered KYC requirements, and reducing the transaction costs 

associated with holding an account with a bank. Another option for policymakers is to swirl 

legislation to enforce that more people attain the highest education available. The results show that 

primary school completion reduces poverty in the short-run and long run. Education provides the 

individual with a comparative advantage in terms of knowledge. An educated individual will be 

exposed to information on the nature of financial institutions available, the importance of saving 

with a financial institution. As a result, an increase in the number of people who have been to 

school will likely increase the financial sector participants. 
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