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ABSTRACT 

Strong Public Sector Management and Institutions (PSMIs) are required for the sustained 

economic growth and development of countries. However, Sub-Saharan Africa’s (SSA’s) 

PSMI scores from the World Bank’s Country Policy and Institutional Assessment (CPIA) are 

relatively weak. Equally weak are the scores of the indices of PSMI, which are Property Rights 

and Rule-Based Governance, Quality of Budgetary and Financial Management, Efficiency of 

Revenue Mobilisation, Quality of Public Administration, and Transparency, Accountability and 

Corruption in the public sector. The study set out to empirically examine the extent to which 

SSA’s PSMI, and the indices of PSMI, influence its economic growth. The static panel 

estimation technique was employed for the empirical examination because it gives better results 

with data from thirty (30) SSA countries from 2005 to 2020. The empirical analyses revealed 

that PSMI positively influence SSA’s economic growth at 1% significance level in line with 

the extant literature. The study further revealed that the Quality of Public Administration index 

exerts the greatest influence in absolute terms on economic growth in SSA. Again, Property 

Rights and Rule-Based Governance was found to exert the least influence in absolute terms on 

economic growth in SSA. However, among the five indices of PSMI, only the Efficiency of 

Revenue Mobilisation’s index was found to correlate positively at 10% significance level with 

economic growth in SSA. The remaining four indices reported significant negative 

relationships with economic growth in SSA. The study recommends that SSA governments, 

development partners and civil society organisations should collaborate to build robust PSMI 

to achieve sustainable economic growth.  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of Study 

Arguments about the exact relationship between institutions and economic growth in both 

developed and developing countries continue to rage on in academia and the policy space 

(Chang, 2011). Empirical evidence supports the argument that strong and inclusive institutions 

lead to sustained growth and development, and the reverse lead to low growth and poverty (see 

Goldsmith, 1998; Moers, 1999; Acemoglu, Johnson and Robinson, 2001; Easterly et al., 2006; 

Acemoglu and Robinson, 2010; Siyakiya, 2017 and Arvin et al., 2021). The definition of 

institutions provided by North (1990) is that they are the rules of the game in a society or, more 

specifically, that they are the constraints imposed by humans on human interaction and that 

they stimulate economic growth. In fact, the contrary evidence supplied by Sachs (2003) and 

Glaeser et al. (2004) that geography and human capital respectively cause economic growth 

and not institutions do not change the general conclusion reached by many economists on how 

quality institutions contribute to economic growth. 

 

For years, SSA has continued to be ranked as one of the world’s poorest and most politically 

fragile regions (AfDB et al., 2007, Nwani and Osuji, 2020). In fact, the number of poor people 

in SSA grew more between 1981 and 2010, reaching a record high of 48% of her population in 

2010, that is about 414 million people using the $1.25 per day threshold (World Bank, 2011). 

At the current poverty line per day of $1.90, the percentage of persons living in extreme poverty 

stood at 48.4% in 2019 (World Bank, 2020). The World Bank (2021) further revealed that the 

Corona Virus pandemic threw about 40 million people in SSA into extreme poverty in 2020 

and 2021. 
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Between 2000 and 2009, SSA experienced a growth rate of 5.2%, and between 2010 and 2019, 

it experienced a growth rate of 3.5%. In those same periods, East Asia and the Pacific regions 

recorded growth rates of 9.1% and 7.3%, respectively. North America also recorded 2.3% and 

2%, respectively, whereas the Euro Area recorded 1.4% in both periods, according to the 

author’s computation using the World Bank’s World Development Indicators (2021). In 2020, 

SSA recorded a growth rate of -2% compared to 1.4% in East Asia and Pacific, -3.8% in North 

America and -6.4% in the Euro Area. In per capita terms, SSA recorded a GDP per capita 

growth rate of 0.34% on average between 2011 and 2020 compared to 1% in the Euro Area, 

1.20% in North America and 4.54% in East Asia and Pacific in the same period. 

 

The GDP per capita growth rates from 2011 to 2020 in SSA, Euro area, North America and 

East Asia and Pacific are shown in the diagram below. 

1.1.1 Figure 1: Growth rates of four regions between 2011 - 2020 

 

Source: Author’s computation using data from WDI, 2021. 

 

Clearly, SSA’s GDP per capita growth rates and poverty levels are relatively bad, and the 
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immediate question everybody asks is, what could be done to end extreme poverty and 

inequality in SSA? Butkiewicz and Yanikkaya (2006) and Chang (2011) argued that poor 

institutions are the root causes of the economic challenges of developing countries, including 

those in SSA. Aron (2000), however, stated categorically that majority of African countries are 

saddled with weak institutions which are responsible for their extreme poverty and 

underdevelopment.  

 

Fosu and Gafa (2019) also confirmed that differences in the economic performances between 

Bostwana and Nigeria are due to the differences in the quality of institutions in those two 

countries. Specifically, they argued that Nigeria’s weak political institutions and governance 

had intensified rent-seeking activities and hampered her growth and development, whereas the 

strong institutions in Botswana had led to the avoidance of resource curse and improved her 

growth. This is also in line with the conclusion reached by Acemoglu and Robinson (2010) and 

Hall et al. (2010) that institutional quality differences among countries in SSA are responsible 

for the differences in their economic growth and development.  

 

Raphaeli et al. (1984) opined that public sector management encapsulates all facets of 

management in the government bureaucracy and parastatals and is an outcome of ancient, 

political, social, and economic forces. They argued that the outstanding management of 

Botswana’s public sector partly explains her economic performance. From the empirical 

evidence enumerated above about Botswana, it is safe to say that strong PSMIs are responsible 

for Botswana’s sustained economic growth and development. Megersa and Cassimon (2015) 

argued that countries with good PSMIs achieve sustained economic growth in the presence of 

high public debts, whereas those with weak PSMIs exhibit negative relationships between 

public debt and economic growth.  
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As indicated by Ivanyna and Salerno (2021), poor PSMIs promote rent-seeking activities, 

corruption, state capture, distort resource allocation, impairs public goods and services 

provision and undermines the business climate, which all together impede growth and increase 

inequality. Good PSMIs are thus a prerequisite for SSAs’ overall sustained economic 

transformation.  

 

Many lending and grants organisations including the IMF and the World Bank thus demand 

some conditionalities, including good PSMIs as prerequisites for loans or grants to countries. 

These are parts of efforts by the organisations to enhance accountability, transparency, rule of 

law and participation by their grant and loan-receiving countries. Megersa and Cassimon (2015) 

further argued that countries with strong PSMIs properly use aid and concessional lending for 

growth-generating activities. This study, therefore, empirically examines the exact effects of 

PSMI on SSA’s economic growth. 

 

1.2 Problem Statement 

Good PSMIs are incredibly relevant for engineering sustained economic growth. Few studies 

have investigated variations in institutions across countries with PSMIs (see Knack et al., 2011; 

Dabla-Norris and Gunduz, 2014 and Megersa and Cassimon, 2015). The CPIA of the World 

Bank is a reliable source for PSMI as they use rigorous internal review processes to generate 

the data (IDA, 2004 and GTZ, 2008).  

 

The CPIA assesses International Development Association’s (IDA) eligible countries’ policies 

and institutional qualities, and there are 39 eligible countries in SSA. The CPIA enables the 

World Bank to know the countries whose policies and institutions are good enough to engender 

sustained economic growth, efficient use of development resources and reduction in poverty 
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(World Bank, 2021). The rating is based on a scale of 1 to 6, where higher is better. The median 

threshold score for the CPIA is 3.5, below which a country is deemed to be weak, whereas 

countries above the threshold score are considered strong (IDA, 2004; Eifert and Gelb, 2007). 

A total of 16 indicators are included in the CPIA. They are further categorized into four areas, 

which are economic management, structural policies, social inclusion, and equity, and PSMI. 

 

PSMI, which this study focuses on, refers to how laws, regulations, rules, policies, and 

procedures are effectively utilised to manage a country. PSMI is composed of property rights 

and rule-based governance, quality of budgetary and financial management, efficiency of 

revenue mobilisation, quality of public administration, and transparency, accountability, and 

corruption in the public sector (IDA, 2004). These indices are relevant for a country’s sustained 

economic growth and development, and as indicated by Shleifer and Vishny (1993), 

unproductive governments and public sectors are able to use resources meant for high-value 

investments in education and health for less productive areas such as unnecessary infrastructural 

projects.  

 

SSA’s PSMI had continued to trend below 3 since 2005, recording 2.90 in 2019 and 2020. In 

fact, SSAs average PSMI score between 2005 and 2020 is 2.95, which is below the World 

Bank’s median score of 3.5, indicating that the region’s overall performance of her PSMI is 

weak (World Bank, 2021). This is almost the same as the ten-year average score of 2.94 between 

2011 and 2020. In that same ten-year period, resource rich (RR) countries in SSA such as South 

Africa, Gabon, Sudan, Nigeria, etc. scored 2.75 on average. Conversely, non-resource rich 

countries (NRR) such as Swaziland, Mauritius, Seychelles, etc. in SSA scored 3.03 on average 

between 2011 and 2020 (World Bank, 2021). The figure below represents the performance of 

PSMI in SSA and its sub performances in NRR and RR countries. It is evident that PSMI 

performs better in NRR countries than that of RR countries.  
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1.2.1 Figure 2 – Performance of PSMI in SSA. 

 

Source: Author’s computation with data from WDI, 2021. 

 

The indices of PSMI such as property rights and rule-based governance (PRRG), budgetary and 

financial management (QBFM), revenue mobilisation (ERM), public administration (QPA), 

and transparency, in the public sector (TAC) remained unchanged in 2020 from their scores in 

2019, which were 2.8, 3.0, 3.3, 2.8 and 2.7 respectively. The indices performed poorly between 

2011 and 2020 in both RR and NRR countries in SSA. In NRR countries in SSA, PR&RG, 

QB&FM, ERM, QPA and TA&C averaged 2.8, 3.1, 3.4, 2.9 and 2.8, respectively, between 

2011 and 2020 (World Bank, 2021).  

The figures below represent the overall PSMI in SSA and the performances of its indices in 

NRR and RR countries. 
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1.2.2 Figure 3 - Scores of the indices of PSMI in NRR and RR countries SSA 

 

           

 

Source: Author’s computation with data from WDI, 2021. 

 

In RR countries in SSA, the average scores of the indices of PSMI between 2011 and 2020 were 

2.5, 2.9, 3.1, 2.7 and 2.6 for PR&RG, QB&FM, ERM, QPA and TA&C respectively (World 

Bank, 2021). Sadly, none of the indices in both RR and NRR countries achieved the World 

Bank’s median score of 3.5, indicating that the performances of the indices of PSMI in SSA are 

weak. Are these relatively poor performances of PSMI and its indices in SSA partly responsible 

for the region’s low economic growth? Which of the indices of PSMI matter most for SSAs’ 

sustained economic growth? This study will answer the above questions empirically and proffer 
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recommendations based on the findings to SSA governments, civil society organisations and 

interested persons.  

 

Studies with PSMIs either focused on the relationship between public debts and growth in the 

presence of PSMI (Megersa and Cassimon, 2015), the effects of PSMI on FDI or Stock Markets 

Development (Jumanne and Keong, 2017 and Emudainohwo, 2020), or the overall effects of the 

CPIA of the World Bank on economic growth (Tran et al., 2021). This study complements 

existing research by examining the effects of PSMI and its indices on economic growth in SSA 

with updated data and a static panel model.    

 

1.3 Objectives of the study 

In this research, the overarching objective is to examine the extent to which PSMI influence 

economic growth in SSA. Particularly, the study intends to; 

1. Examine the effects of PSMI on economic growth in SSA.  

2. Analyse the effects of the indices of PSMI on economic growth in SSA. 

 

1.4 Research Questions 

This research intends to answer the following questions: 

1. To what extent does PSMI affect economic growth in SSA? 

2. What are the effects of the indices of PSMI on economic growth in SSA? 

 

1.5 Significance of the study 

Interest on the relevance of institutions in the economic growth and development processes is 

on the ascendency. However, studies focusing exclusively on the effect of PSMIs on economic 

growth, particularly in SSA, are minimal. Thus, this study will add to the existing body of 

research and will be relevant for future studies. This research will also contribute to the 
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achievement of the SDG 16, which is peace, justice, and strong institutions, as it will guide 

policy decision-making and implementation by governments in SSA. Finally, the outcome of 

the research will be relevant to all other public policy makers advocating for better PSMIs in 

Africa.  

 

1.6 Scope of the study 

The study uses data from thirty (30) SSA countries from 2005 to 2020 to assess the effect of 

PSMI on economic growth in the sub-region. The study also examines the effects of the indices 

of PSMI, as listed above, on economic growth in the sub-region. Other control variables used 

in the study are trade openness, gross fixed capital formation (as a percent of GDP), human 

capital (with education as the proxy), foreign aid, and natural resource rents (as a percent of 

GDP). 

 

1.7 Organisation of the Study 

Five chapters make up this study. The first chapter is devoted to the introduction of the study. 

This section describes the study’s background, the problem statement, objectives of the study, 

significance of the study, the scope of the study and the organisation of the study. Chapter two 

encompasses the review of the theoretical and empirical literature. Chapter three captures the 

study's methodology, and chapter four encapsulates the analyses of the empirical results. The 

summary of findings, conclusion and policy recommendations are presented in chapter five. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter reviews related literature, both theoretical and empirical, and is divided into three 

sections. The sections are theoretical literature, empirical literature, and conclusion.  

 

2.2 Theoretical literature 

There are few theories that explain the relationship between PSMI and economic growth. 

However, this study reviewed five relevant theories: the New Institutional Economic (NIE) 

Theory, the New Public Management (NPM) Theory, the Property Rights Theory, the 

Transactions Cost Theory, and the Augmented Solow Growth Model. Below are the reviews of 

the theories.  

 

2.2.1 New Institutional Economic Theory 

First, the New Institutional Economic (NIE) Theory emerges from neoclassical economics but 

extends it and proffers more solutions to real-world problems. This theory builds upon the Old 

Institutional Economic (OIE) Theory and corrects its deficiencies. Therefore, the NIE theory’s 

scope encompasses economics, political science, anthropology, organisational theory, law, and 

sociology, (Abdul-Rahman et al., 2014). According to Harriss et al. (1995), the NIE theory’s 

relevance hinges on three characteristics: first, it describes how to engineer sustained economic 

growth by reorganizing and changing institutions in an appropriate manner. 

 

Second, it offers a solution to why firms exist as an administrative and financial organisation 

and elucidates the role of transaction costs in the neoclassical economic theory. Hence it is a 

significant improvement in the sphere of contemporary economics. Finally, it questions and 
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challenges the leading role of neoclassical theory to the free market. The theory gives a 

prominent position to ideas and ideologies and opens an interdisciplinary inquiry into the causes 

of sustained economic growth worldwide and how economies cope with market failures. 

Acemoglu et al. (2005) argued that inclusive political and economic institutions, which create 

a level playing field for all citizens, foster investment, innovation, and long-term economic 

growth. The authors noted that extractive political and economic institutions, which concentrate 

power and wealth in the hands of a few people, hinder sustained economic growth and 

development. Moreover, they observed that inclusive institutions create a virtuous cycle of 

sustainable development, whereas extractive institutions create a vicious cycle of poverty and 

underdevelopment. Finally, the authors concluded that extractive political and economic 

institutions in most African countries are partly responsible for their low growth. 

Figure 2.1: The four levels of social analysis 

 

Source: Williamson (2000). 

 

University of Ghana http://ugspace.ug.edu.gh



 

12 

 

Williamson (2000) proposes four levels of social analysis out of which the NIE theory emerges 

as shown on the diagram above. Social embeddedness is the first level which comprises morals, 

traditions, customs, and norms. He suggested that this level is spontaneous in origin based on 

his assumptions. The institutional environment makes up the second level and comprises formal 

rules including property rights, constitutions, and laws. This is succeeded by the third level, 

which contains the institutions of governance, such as a seamlessly operating legal system for 

the definition of contract laws and the enforcement of contracts. The final level is concerned 

with the operations of Neoclassical Economics. Williamson (2000) argued that the second, 

third, and fourth levels are the first-order economising, second-order economising, and the 

third-order economising, respectively. He further argued that levels two and three make up the 

NIE theory.  

 

2.2.2 New Public Management (NPM) Theory 

The NPM theory is a shift from the Traditional Public Administration (TPA) theory, and it 

advocates for transparency, decentralisation, flexibility, privatisation, de-bureaucratisation, 

minimum government, etc., to build an effective and efficient public administration (Chand et 

al., 2012). Christopher Hood (1991, 1994), the proponent of the NPM theory, regarded it as the 

doctrines of administration, particularly about specific ideas regarding what needs to be done 

in administration. The doctrines include but not limited to hands-on professional management 

in the public sector, immense stress on the control of output and public sector competition, 

discipled and parsimonious of resources, performance measurements and well laid down 

standard, public sector disaggregation of units and styles of management practice (Hood, 1991).  

 

Frederickson (1996) maintained that the NPM theory is linked to the following actionable 

phrases; revitalisation of the public service, organisational transformation, reinventing 

government, entrepreneurship, empowerment, lean and mean, re-engineering, paradigm shift, 
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downsizing, results over process, off-loading, earning rather than spending, contracting out, 

steering rather than rowing, total quality management, now rightsizing and empowering rather 

than serving. The NPM theory advocates for three E’s, which are Efficiency, Effectiveness and 

Economy in the management of the public sector, and they are believed to be strengthened by 

ethical behaviour (Chand et al., 2012). Hood (1991) argued that the NPM theory could be 

described as ‘a marriage of opposites’, that is the integration of two completely different ideas. 

The partners in the marriage are the NIE and a ‘number of sequential waves of business-type 

managerialism’ in the public sector.  

 

2.2.3 Property Rights Theory 

North (1990) defines property rights as the rights people own to their labour, goods, and 

services. Smith (1776) initiated earlier discussions on the significance of property rights and 

the rule of law, a concept that was subsequently expanded upon by Coase (1960). Smith (1776) 

noted that clearly defined secure property rights are required to foster sustained economic 

growth.  . According to the theory, there are three critical criteria for the effectiveness of 

property rights: universality, exclusivity, and transferability. Universality implies that scarce or 

abundant resources have clearly defined owners. Exclusivity means that they are the sole rights 

of individuals or organisations, and transferability means that resources can be allocated from 

the least to the best uses. However, North (1990) agreed that property rights are relevant for 

economic growth and challenged the three critical criteria for the efficiency of property rights. 

He argued that property rights must be adaptively efficient, well-specified, and properly 

enforced to engineer sustained economic growth and development.  

 

Demsetz (1967) argued that property rights are critical to the success of a society because they 

allow people to be measured and circumspect in their day-to-day dealings with others. He noted 
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that property rights give the exclusive rights to people to either benefit or harm themselves and 

others. This feature of property rights leads to externalities, which are external benefits, external 

costs, and other pecuniary and nonpecuniary benefits to third parties that result from economic 

activities. Demsetz (1967) further argued that property rights are required to create better 

incentives to internalise externalities. According to his analysis, property rights ownership 

could be community ownership, private ownership, or state ownership. Among the three 

components of property rights ownership, community ownership poses the most significant 

challenge regarding the internalisation of externalities. 

 

2.2.4 Transaction Cost Theory 

Coase (1937) led the analysis of transaction costs with his ground-breaking research on the 

nature of the firm. He argued in his seminal work that institutions are extremely critical in the 

facilitation or the obstruction of transactions in the market. North (1992) defined transaction 

costs as the cost incurred in operating an economic system and argued that inclusive political 

and economic institutions that provide low transaction costs are critical to providing the 

efficient factors and product markets required for sustained economic growth. He reasoned 

further that quality institutions alongside technology lead to economic growth through the 

determination of the production and transaction costs. 

 

The transaction costs of commodities are determined by the differences in selling and buying 

prices on a specific market, as defined by Stavins (1995). Transaction costs could also be in the 

form of the inputs or resources such as the buyer’s or the seller’s time. Transaction costs arise 

from transferring property rights from one person to another in a market economy. Wigand 

(2003) referred to transaction costs either as coordination costs or production costs, with 

coordination costs comprised of the costs of information processing that coordinates the work 

of people and machines. He further added that transaction costs could be viewed in economics 
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as the friction in physical systems where high friction hinders movement. In the same sense, no 

economic activity occurs at higher transaction costs. The various types of transaction costs are 

shown in figure three (3) below. 

Figure 2.2: Hierarchy of Transaction costs from the manufacturer to the consumer. 

 

Source: Wigand (2003) 

The figure above implies that transaction costs reduce or approach zero when the adoption of 

information communication technology increases over time across the entire market hierarchy. 

From the diagram above, the types of transaction costs are the transaction costs of the 

manufacturer, the transaction cost of the wholesaler, the transaction costs of the retailer, and 

the transaction costs of the consumer. Williamson (1986), however, proposed the internalisation 

of high transaction costs within the hierarchy and the purchase of the commodities on the 

market when the transaction costs are low. In conclusion, Williamson (1986) proposed that the 

transaction costs theory produces the coordination costs of controlling, managing, and 

monitoring transactions.  

 

2.2.5 Augmented Solow Growth Model 

The Neoclassical Growth Model proposes physical capital, labour, and technology as the sole 

determinants of growth or output. Lewis (1978) noted that labour mobility, capital formation 
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and investment are essential for economic growth that the right regulatory environments are 

needed for labour to move freely and investment to flourish. North and Thomas (1973), 

however, argued that such factors do not cause growth and that quality institutions instead cause 

long-term growth. Tebaldi and Mohan (2008) augmented the Solow (1956) model to capture 

the impacts of institutions on economic growth. They averred that institutions are critical in 

determining the productivity of factors and the adoption of technology. Tebaldin and Elmslie 

(2008) further revealed that weak institutions prevent the use of existing technology, whereas 

Matthews (1986) argued that weak institutions reduce efficiency gains from current 

innovations. This implies that institutions influence the productivity of capital and labour and 

the efficiency of technology. 

 

2.3 Empirical Literature 

Several studies across the globe give credence to the fact that strong and inclusive political and 

economic institutions are prerequisites for the sustained economic growth of countries. For 

instance, according to the pioneering work of North (1990), institutions, whether formal or 

informal, have enormous effects on economies through costs of exchange and production. He 

argued that quality institutions reduce exchange and production costs, leading to sustained 

economic growth, and that poor institutions are to blame for the historical stagnation and 

contemporary underdevelopment of third-world economies.  

 

Moers (1999) questioned the importance of institutions for growth in 25 structural adjusted 

economies in the Former Soviet Union, Eastern and Central Europe transition economies in 

Central and Eastern Europe and the Former Soviet Union, with a sample size spanning 1990 to 

1995. The transition economies considered are those that fall within the ambit of the operations 

of the EBRD such as Armenia, Belarus, Estonia, Azerbaijan, Croatia, Bulgaria, Georgia, 

Albania, Hungary, Czech Republic, and others. Fifteen control variables were used including 
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rule of law, investment law, property rights and civil society, foreign direct investment, 

inflation, and war. In the transition countries considered, inflation and war exert greater effects 

on economic growth than institutions, according to the econometric analysis. However, after 

peace and macroeconomic stabilisation, institutions play a key role in growth. 

 

On the basis of North's (1981) hypothetical framework, Siddiqui and Ahmed (2012) studied 

how institutions affect economic growth across the globe. The authors categorised thirty one 

indices of institutions extracted with principal component analysis into three indices such as 

institutional and policy rents, risk-reducing technologies and political rents. Other control 

variables the authors used are lagged GDP, savings, trade and education. With dataset on 84 

countries spanning five years from 2002 to 2006 and the Generalised Method of Moments 

(GMM), their empirical investigations revealed that quality institutions are growth enhancing 

in the world. There was a statistically significant positive effect in the long run on economic 

growth for the institutional and policy rent indices, whereas the risk reducing technology and 

political rent indices did not exhibit any long run positive effect. Again, savings, trade and 

education showed a significant positive correlation with economic growth while the lagged 

GDP was growth-demeaning, which implies that countries with low per capita incomes grow 

faster to catch up with those with low per capita incomes. 

 

Góes (2015) also investigated the institutions-growth nexus in the world with the Panel 

Structural Vector Autoregressive technique. Data on institutions and its five subcomponents 

used in the study such as regulation, international trade flexibility, stability of the monetary 

system, the legal systems reliability and government’s size was extracted from the EFW of the 

Fraser Institute. The author also used the CPI of Transparency International in the analysis to 

ensure that the results are not spurious. With dataset covering 119 countries over a span of 10 

years, the empirical analysis showed that exogenous shocks to the quality of institutions lead to 
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economic growth. Specifically, the author found that after 6 years, a 1% improvement in 

institutions generates a 1.7% growth in the GDP per capita. However, developing and 

developed countries had different dynamics where 2.6% and 0.4% were their respective peak 

statistically significant responses. Among the countries the author sampled for the study, he 

found that the gap in institutions between Burundi and Rwanda is 30% whereas it is 10% 

between Nicaragua and Costa Rica.  

 

Megersa and Cassimon (2015) analysed the debt-growth connection in the presence of PSMI 

with a System GMM and data from the CPIA. Their empirical assessment revealed that the 

debt-growth relationship is negative in the presence of weak PSMI, and positive in the presence 

of strong PSMI. Their investigations further showed that countries with strong PSMI exhibited 

higher public debt sustainability thresholds. Finally, their empirical examination of the indices 

of PSMI showed that good PRRG, QBFM, QPA, and TAC have significant positive effect on 

economic growth in the developing countries under study. However, the revenue mobilisation 

index exhibited a negative relationship with the growth of the economies under consideration. 

 

Further, Masuch et al. (2016) with help of pooled OLS regression with standard errors clustered 

across time found that quality institutions determine long-term growth in Europe. The authors 

used World Governance Indicators (WGI) as the proxy for institutional quality in their baseline 

model. Moreover, they used the following indicators in their robustness checks; Economic 

Complexity Index (ECI), Chinn-Ito Financial Openness Index (KAOPEN), Fraser Institute 

Economic Freedom (EFF) and the Heritage Foundation Economic Freedom (EFH). Other 

control variables the authors used are trade openness, labour force participation rate, 

government expenditures, the level of education and households’ savings rate. With a sample 

size spanning 1995 to 2002 for all variables used in the research, their empirical analysis 

revealed that governments’ debt levels over a threshold of 60-70% and the quality of institutions 
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below the European Union’s average, lead to poor economic growth. The researchers also found 

that debt alone impacts GDP per capita adversely, and that strong institutions could alleviate 

the detrimental effects of high debt burdens and promote economic growth in Europe.  

 

In a related study, Bosma et al. (2018) analysed the nexus amongst institutions, 

entrepreneurship, and growth in Europe with data drawn from the Penn World Table (PWT) 

and the Global Entrepreneurship Monitor (GEM). Other variables the researchers included in 

their System GMM, and 3SLS models are saving rate, human capital, entrepreneurial activity, 

and population growth. Using annual data from 2003 to 2014 on 25 countries in the European 

Union and employing some institutional variables to encapsulate the normative, regulatory, and 

cognitive dimensions of entrepreneurs’ institutional environments, they found that sound 

institutions enhance economic growth in Europe through productive entrepreneurship.  

 

In another study, Hall and Sobel (2008) uncovered that quality institutions enhance the 

economic growth of the United States of America through entrepreneurship and discovery. The 

control variables the authors used are the median age of the state population, state 

unemployment rate, and the percentage of state residents that are Hispanic, population density, 

state gross domestic product per capita, and percentage of state residents over 25 years with at 

least a bachelor’s degree. The econometric methods they used for their empirical investigations 

are OLS, SAR of degree one and the SEM. With data from the Fraser Institute’s EFNA index 

and the Kauffman Index of Entrepreneurial Activity, the authors argued that quality institutions 

serve as the means to transfer productive resources to their most valued use. That is, through 

institutions, research and development are translated into prolonged growth in the economy of 

USA.  

 

Rodrik and Chen (1998) also found a similar result in East Asia. Their findings attributed East 
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Asia’s economic performance to its institutional quality, initial income, and initial education 

levels. They further revealed that quality institutions are accountable for the economic 

performance of Japan, Taiwan and Singapore, and that poor institutions account for the abysmal 

performance of the economies Philippines and Indonesia. Their empirical analysis further 

revealed that the quality of institutions in East Asia decreases with ethno-linguistic 

fragmentation and increases with income. Moreover, initial education was found to correlate 

directly with Japan’s growth and indirectly or negatively with Indonesia’s growth.  

 

In South Asia, Fernandez and Kraay (2005), using property rights institutions and contracting 

institutions as the focused variables to measure institutional quality found that property rights 

institutions enhance growth business performance in Bangladesh, India, Pakistan, and Sri 

Lanka. Their empirical analysis further revealed that contracting institutions have less influence 

on business performance and growth because firms are able to side-step shortcomings in formal 

contracting institutions by using informal methods such as being part of a business association.  

 

Tran et al. (2021) explored the institutions-growth relationship in 48 Asian countries from 2005 

to 2018. The authors used the CPIA data as a measure of institutional quality. Other control 

variables the authors used are government expenditure, domestic investment, inflation, labour 

force, trade openness and infrastructure. With the help of the feasible generalised least squares 

(FGLS) and the quantile regression methodology, their empirical analysis revealed that quality 

institutions are extremely required for the growth of the economies under consideration. The 

findings particularly revealed that institutions are more growth enhancing in Asian countries 

with lower incomes than those with higher incomes. 

 

In Africa, Fayissa and Nsiah (2013) examined the relevance of good governance to Africa’s 

economic growth with FEM, REM, quintile regression and Arellano-Bond models. Data from 
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1995 to 2004 on 39 African countries were used for the study. The author employed 6 indices 

of governance or institutions from the World Bank including government effectiveness, 

regulatory quality, voice and accountability, rule of law, political stability, and the control of 

corruption. Other control variables used include but not limited to gross fixed capital formation, 

human capital, trade openness, FDI, household consumption expenditure, foreign aid and crude 

oil production. The empirical examination revealed that good governance positively impacts 

growth in Africa, though the effect was found to be conditional to the distribution of GDP per 

capita considered in the study. Specifically, good governance was found to exert enormous 

influence on the growth of countries at the low and high ends of the income spectrums.  

 

Epaphra and Kombe (2017) investigated the impacts of institutions on economic growth in 

Africa with FEM, REM and generalised GMM. With data on 48 countries from 1996 to 2016, 

the authors checked which of the indicators of institutions and governance such as regulatory 

quality, corruption, government effectiveness, rule of law, and voice and accountability exert 

more influence on Africa’s growth. Other variables they used in their model are trade openness, 

FDI, gross fixed capital formation, inflation, and labour force. Their empirical investigations 

revealed that institutions are relevant for the growth of the African continent, and that 

improvements in Africa’s institutional quality will engender sustained economic growth. The 

authors also found that absence of violence or terrorism and political stability have greater 

impacts on Africa’s economic growth among the six indicators of institutions and governance. 

Finally, gross fixed capital formation, trade openness, FDI and population growth were found 

to exert great influence on Africa’s economic growth whereas inflation and exchange rate were 

found to be irrelevant to Africa’s growth.  

 

Fosu (2019) analysed the nexus between institutions and the development of economies in 

Africa. The author underscored that improvements in Africa’s economic institutions, 
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particularly economic freedom, began in the 1990s and heightened in the mid-1990s. The author 

again showed that political institutions such as the level of democracy, constraint on the 

executive branch of government and the index of electoral competitiveness improved during 

the latter part of the 1980s and the early part of the 1990s. This improvement, the author argued, 

led to the development of African economies in the said periods. The author concluded that 

quality institutions are required to engineer continuous development and reduction of poverties 

in African economies. 

 

In SSA, limited research has been done to unravel the exact nexus between strong and inclusive 

institutions and economic growth. Among them, Osman et al. (2012) examined the effects of 

institutions on economic performance in 27 countries in SSA with data from 1984 to 2003. 

Policy variables used in the study are inflation and government size, and the control variables 

used are trade openness, foreign direct investment, credit provided by the banking sector, 

population growth and foreign aid. Using ethnic tensions and socioeconomic conditions, 

corruption, and government stability as the indicators for measuring institutional quality, they 

concluded that strong and inclusive institutions are more relevant to SSAs growth than the 

conventional variables of economic theory such as physical and human capital and technology. 

Their empirical investigations further revealed that credit provided by the banking sector has a 

significant negative effect on growth in SSA whereas the other policy and control variables 

were found to exert statistically insignificant effects on growth in SSA. This thus suggests that 

quality institutions matter for SSA’s economic growth than other economic variables. 

 

In another study, Kilishi et al. (2013), with the help of the Arellano and Bond first difference 

and the Blundell-Bond System GMM as the estimation strategies, and the World Governance 

Indicators as a measure of quality institutions, found that quality institutions matter for 

economic growth in SSA. With data from 36 countries in SSA from 1996 to 2010, the authors 
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concluded that rule of law and regulatory quality are the most important institutional indicators 

for growth of economies in SSA. Among the other explanatory variables the study used such 

as population growth, investment and human capital, the analysis revealed that both human 

capital and investment influence SSA’s growth positively whereas population growth affect 

SSA’s growth negatively.  

 

Iheonu et al. (2017) explored the institutions-growth nexus in West Africa with data from 1996 

to 2015. Data on the indicators of institutions such as control of corruption, rule of law, 

government effectiveness and regulatory quality was sourced from WGI. Other control 

variables the authors employed are gross fixed capital formation, labour force, trade openness, 

FDI and net official development assistance and foreign aid (AID) received and accessed their 

data from the WDI. Employing the FEM and the REM, and the panel two-stage least squares 

technique, their empirical investigations revealed that government effectiveness matter most 

for the economic growth of West Africa. They also found that gross fixed capital formation, 

labour force, FDI and AID have significant positive effects on the economic performance of 

West Africa, whereas trade openness was found to be insignificant.  

 

Mensah et al. (2018) employed WGI’s institutional quality indicators to study the effect of 

institutions on the external debt-growth nexus in SSA. Among the indicators used are Political 

Stability and Absence of Violence, Voice and Accountability, Regulatory Quality, Government 

Effectiveness, Control of Corruption, and Rule of Law. With data from 36 SSA countries and 

IV System GMM estimator, their empirical analysis revealed that SSA could only reap good 

benefits on external debts for their growth if they have good institutions. They argued that 

strong institutional mechanisms make provisions for the proper acquisition, disbursement, and 

repayment of external debts to engender sustained growth and development.  
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Finally, Wandeda et al. (2021) recently analysed the relationship between institutions and the 

growth of SSA economies with two-step system GMM and 2006 to 2018 as the sample size. 

Their findings also confirmed that quality institutions improve SSA’s output. Their results again 

showed that the institutions-growth connection varies with the regional, local and income levels 

of SSA countries. They found that quality institutions exert more influence on economic growth 

in West Africa than in East and Central Africa. Moreover, low-income countries in SSA with 

good institutions exhibited good economic performance. 

 

2.4 Conclusion 

Theoretical and empirical literature reviewed above confirm that strong and inclusive 

institutions have robust effects on the sustained economic growth and development of countries. 

Much as arguments about which institutional quality indicator matters most for SSAs sustained 

growth are inconclusive, less importance has been attached to the PSMI indicator in the 

institutions-growth literature. This study digs deeper to uncover the exact effect of PSMI, and 

its indices, on economic growth in SSA with recent data and a static panel model technique. 
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

As evident in the related empirical literature reviewed, various methodologies and estimation 

strategies have been used to unravel the relationships among PSMI and economic growth. This 

chapter thus contains the exact methodology employed to answer the research questions, the 

description of the variables and the estimation strategy the study used. It comprises five 

sections, which are the introduction, theoretical framework and model specification, variable 

description and data sources, the econometric estimation strategies, and the diagnostic tests. 

 

3.2 Model Specification 

In accordance with the Augmented Solow Growth Model in the previous chapter, the following 

models are specified for the study. First, output follows the production function below. 

Y(t)  =  f [A(I, t), K (I, t), L (I, t )] ……………….………………………………………  (i) 

Where Y represents output, A represents technology, K represents capital, L represents labour, 

I represents institutions, and t represents time. Interchanging I with PSMI, that is the 

institutional variable used in the study, equation (i) becomes;   

Y(t)  =  f [A(PSMI, t), K (PSMI, t), L (PSMI, t )]………………….……………………… (ii) 

PSMI is between zero and six, where zero represents weak PSMI, whereas six represents strong 

PSMI, (that is 0 ≤ PSMI ≤ 6). Note that PSMI is interchanged with institutions in equation (i) 

because, it also represents governance according to (IDA (2004). However, Fosu (2022) argued 

that governance can be used interchangeably with institutions. Thus, it is justified that the I in 

equation (i) can be replaced with PSMI in equation (ii).  
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Having established that economic growth is a function of PSMI, the study proceeded to specify 

a static panel model for the empirical analysis. 

𝑌𝑖𝑡 =   γ0i +  αPSMIit + βXit + εit ………………………………………………………. (iii) 

Where yit represents the log difference of real GDP per capita, PSMI represents public sector 

management and institutions, and ε represents the stochastic error term which is assumed to be 

normally distributed with zero mean and constant variance [εit ~ 𝑁(0,1)]. X represents the vector 

of control variables which include Education as a proxy for human capital, Gross Fixed Capital 

Formation as a proxy for investment, trade openness, foreign aid, and natural resources.  

 

From equation (iii), three models will be estimated for the first objective of the study, which is 

the examination of the effects of PSMI and other control variables on economic growth in 

Ghana. The first model involves the estimation of the entire PSMI data with the data of the 

control variables whereas the other two models involve the disaggregation of the PSMI data 

into strong and weak performers based on the World Banks median score of 3.5. Here, countries 

with PSMI scores above 3.5 are considered strong performers whereas those with scores below 

3.5 are considered weak performers. The three models are specified below. 

𝑌𝑖𝑡 =   α0i +  α1PSMIit + α2TOit + α3EDUCit + α4GFCFit  + α5AIDit + α6NRit +  εit…... (1) 

𝑌𝑖𝑡 =   β0i +  β1PSMI_STit + β2TOit + β3EDUit + β4GFCFit  + β5AIDit + β6NRit +  εit….(2) 

𝑌𝑖𝑡 =   λ0i +  λ1PSMI_WKit + λ2TOit + λ3EDUit + λ4GFCFit  + λ5AIDit + λ6NRit + εit.....(3) 

Note that α1, α2,…, α6,  β1, β2,..., β6 and λ1, λ2, …, λ6 are the unknown parameters to be estimated, 

and the εs are the stochastic error terms which are assumed to be normally distributed with zero 

means and constant variances, [εit ~ 𝑁(0,1)]. Again, α0, β0 and λ0 represent the unobserved 

country-specific heterogeneities whereas t and i represent the time trend, and the number of 

countries, respectively. 
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Relating to the objective two of the study which focus on the analysis of the effects of the five 

indices of PSMI on economic growth, the study followed Megersa and Cassimon (2015) to 

replace PSMI in equation (iii) with the indices. Thus, five equations were generated from 

equation (3) with the five indices of PSMI. Note that the five indices of PSMI are Property 

Rights and Rule-Based Governance (PRRG), Quality of Budgetary and Financial Management 

(QBFM), Efficiency of Revenue Mobilisation (ERM), Quality of Public Administration (QPA) 

and Transparency, Accountability and Corruption in the Public Sector (TAC). The five 

equations are listed below. 

𝑌𝑖𝑡 =   ψ0i +  χPRRGit + βXit +  μit ……………………………………………….. (4) 

𝑌𝑖𝑡 =   ψ0i +  δQBFMit + βXit +  μit ……………………………………………….. (5) 

𝑌𝑖𝑡 =   ψ0i +  ϕERMit + βXit +  μit ……………………………………………….. (6) 

𝑌𝑖𝑡 =   ψ0i +  τQPAit + βXit +  μit ……………………………………………….. (7) 

𝑌𝑖𝑡 =   ψ0i +  φTACit + βXit +  μit ……………………………………………….. (8) 

Where ψ0 represents the unobserved country specific heterogeneity, X represents the vector of 

control variables as defined above, and μ is the error term and is assumed to normally distributed 

with zero mean and constant variance, that is [μit ~ 𝑁(0,1)]. Finally, χ, δ, ϕ, τ, φ and β are the 

parameters to be estimated. 

 

3.3 Variable Descriptions and Data Sources 

The study used annual data on PSMI and their sub-indicators, sourced from the CPIA of the 

World Bank. The sub-indicators of PSMI as indicated above are PRRG, QBFM, ERM, QPA, 

and TAC. Again, annual data drawn from the World Development Indicators (WDI) on real 

GDP per capita, trade openness, gross fixed capital formation (as a percent of GDP), trade 

openness (as a percent of GDP), foreign aid and total natural resources were used. The data on 

human capital with education as the proxy was sourced from UNESCO’s institute of statistics. 
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The data cover 16 years spanning 2005 to 2020 due to data availability and consistency across 

the sub-region.  

 

3.3.1 Dependent Variable – Real GDP Per Capita  

Real Gross Domestic Product (GDP) per capita is used to represent economic growth in this 

study following Osman et al. (2011), Fayissa and Nsiah (2013), Siddiqui and Ahmed (2013), 

Góes (2016), Arvin (2021) and a host of other researches. Real GDP per capita is the inflation-

adjusted value of the total commodities produced in a country in a specific period of time 

divided by the country’s population. How well an economy performs could best be determined 

by its Gross Domestic Product, (Samuelson and Nordhouse, 2009 and Callen, 2020). In both 

models in the study, real GDP per capita is used as the independent variable.  

 

3.3.2 Independent Variables  

PSMI is the main independent variable in the first objective of the study. The indices of  PSMI 

which are PRRG, QBFM, ERM, QPA, and TAC as shown above are the main independent 

variables in the five models that address the second objective of the study. Other control 

variables used in the study are trade openness, gross fixed capital formation, human capital, 

foreign aid, and natural resources. Below are the detailed reviews of the independent variables. 

 

3.3.2.1 Public Sector Management and Institutions (PSMI) 

PSMI refers to how laws, regulations, rules, policies and procedures are effectively utilised to 

manage a country. Raphaeli et al. (1984) noted that public sector management encapsulates all 

facets of management in the government bureaucracy and parastatals and is a product of 

historical, political, social, and economic forces. The study adopted the World Bank’s measure 
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of PSMI which is an index composed of PRRG, QBFM, ERM, QPA, and TAC as described 

above (World Bank, 2021). 

 

Good PSMI enhance economic growth whereas the contrary leads to low growth and inequality. 

Megersa and Cassimon (2015) maintained that countries with good PSMI achieve sustained 

economic growth in the presence of high public debts. Ivanyna and Salerno (2021) also 

concluded that poor PSMI distort the distribution of resources, impairs the provision of public 

goods and services, and undermines the business climate while promoting corruption, rent-

seeking activities, and state capture, all of which slow growth and induce and exacerbate 

inequality. Thus, the study expects PSMI and its indices to relate positively with economic 

growth in the first and second regressions respectively. 

 

3.3.2.2 Human Capital 

Human capital, represented in the study as education, is measured as the sum of upper 

secondary school enrolment and tertiary school enrolment divided by the number of people 

between the ages 15-64 in a country in accordance with Barro and Lee (2013). Human capital 

development through education increases the productivity of labour force and leads to the 

growth of economies (Mankiw et al., 1992). Moreover, human capital development makes the 

labour force in an economy more innovative and able to implement new technologies which 

altogether generates economic growth (Lucas, 1988; Romer, 1990 and Benhabib and Spiegel, 

1994). Thus, it is expected that human capital will correlate positively with economic growth 

in this study. That is a (+) sign.  

 

3.3.2.3 Gross Fixed Capital Formation (Investment) 

Investment in physical capital is captured in this study as gross fixed capital formation (GFCF). 

GFCF comprises the acquisition of produced assets excluding disposals. GFCF also 
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encompasses purchases of used assets and the assets produced for use by the producers. Again, 

GFCF determines a country’s share of investment in its GDP (Nawaz et al., 2014 and OECD 

2017). The extant literature, both theoretical and empirical, recognises investment as hugely 

relevant to the economic growth of countries (Levine and Renelt, 1992; Solow 1956; Mankiw et 

al., 1992;Kukaj and Ahmeti, 2016 and De Long et al., 1992). The Overseas Development 

Institute (2016) singles out GFCF as extremely relevant for the generation of employment and 

economic growth. GFCF is expected to have a positive sign (+) in this study. 

 

3.3.2.4 Trade Openness  

Trade openness captures the degree of openness of the economies under consideration in the 

study. Exports plus imports over GDP equals trade openness according to Levine et al. (2000). 

Intuitively, trade openness is growth enhancing because it allows for easy transfer of technology 

and reduces wastages. This is confirmed by a lot of empirical studies (see Sachs and 

Warner,1995; Frankel and Romer, 1999; Berg and Krueger, 2003; Babula and Anderson, 2008; 

Brückner and Lederman, 2012; Keho, 2017 and Zaria, 2022). These empirical studies 

concluded that trade openness leads to the transfer of capital goods, technology, the spillover 

of knowledge and the improvements of human capital, which altogether generate long-run 

growth of economies, particularly for developing countries. Thus, it is expected that trade 

openness will have a positive relationship with economic growth in this study.  

 

3.3.2.5 Foreign Aid 

Foreign Aid is used in the study to represent all the official development assistance and foreign 

aid inflows to SSA from development partners and or bilateral and multilateral organisations. 

Foreign aid generates economic growth because it mostly targets the welfare of developing 

countries and specific growth-enhancing sectors like education, health, and infrastructure, 
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among others. Empirical studies in developing countries had however produced mixed results 

about the correlation between foreign aid and the growth of their economies. At one extreme, 

Fayissa and El-Kaissy (1999), Durbarry et al. (1998), Moreira (2005) and recent studies by 

Azam and Feng (2022), and Anyanwu and Wabekwa (2022) concluded that foreign aid 

generates economic growth. On the other extreme, Knack (2000), Kimura (2012) Abbas et al. 

(2022) concluded that foreign aid impacts economic growth negatively. The argument is that 

foreign aid negatively impacts governance in developing countries through heightened 

bureaucracy, corruption through procurement kickbacks and the destruction of rule of law. In 

between the two extremes, Mosley, et al. (1987), Boone (1996), and Jensen and Paldam (2003) 

concluded that foreign aid has no impact whatsoever on economic growth. Thus, the study 

expects foreign to correlate with economic growth either negatively or positively.  

 

3.3.2.6 Natural Resources  

Natural resources include all resources that exist in nature regardless of the actions of human 

beings on the planet. SSA harbours about thirty percent of the earth’s mineral resources 

including oil, uranium ore, cobalt, diamonds, platinum and manganese.  SSA also has vast 

arable lands and freshwater bodies and forests. Total natural resources rents as a percent of 

GDP is used to represent natural resources in the study.  Gylfason et al. (1999), Brunnschweiler 

(2009) and Cavalcanti et al. (2011) argued that natural resources are growth-enhancing because 

they provide raw materials for the production of goods and services. Sachs and Warner (1995, 

2001), Tiba and Frikha (2018) and Tiba (2019), however, argued that natural resources are 

growth-demeaning. The harmful effect of natural resources on economic growth known as the 

resource curse theory results because the exploration of the natural resources deteriorates the 

environment and thus destroys other income-generating activities. High demand for abundant 

resources also leads to currency appreciation and this impedes other sectors of the economy. 
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Alexeev and Chernyavskiy (2014) however found no correlation whatsoever between natural 

resources and the growth of economies. The study, therefore, expects natural resources to have 

either a positive or negative sign.  

 

3.4 Estimation Strategy 

The study used the static panel estimation technique to examine the effects of PSMI on 

economic growth in SSA with data from 2005 to 2020. The estimable models under section 3.1 

are panel in nature and therefore will be estimated with the conventional static panel estimation 

techniques such as the pooled OLS regression, the REM and the FEM techniques. The pooled 

OLS estimation is however not suitable for the panel models specified under section 3.1. This 

is because they do not qualify for the basic assumptions of OLS models which are linearity, 

exogeneity, non-autocorrelation, non-multicollinearity, and non-stochastic independent 

variables. This implies that the results produced by OLS will be biased and inconsistent. Therefore, 

FEM and the REM estimators are the suitable estimators for this study. However, the study will 

perform the OLS estimation to ascertain its appropriateness with the empirical data. Below are the 

detailed discussions of the pooled OLS, the REM, and the FEM estimators. 

 

3.4.1 Pooled OLS Regression Model 

The Pooled OLS model is used to combine all identical data and estimated in one regression 

without taking into consideration the time-series or the cross-section properties of the data used 

(Gujarati and Porter, 2003). That is the pooled regression model ignores any individual-specific 

heterogeneity in the data. Any individuality or uniqueness in the data is subsumed in the 

disturbance term in the model. Robertoson and Symons (2000) argued that this has the tendency 

of rendering the estimated coefficients biased and inconsistent because it becomes highly likely 
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for the disturbance term to be correlated with some of the independent variables included in the 

model.   

 

Specified below is a simple pooled regression model following Wooldridge (2015, p. 459 - 

460). 

 yit = 𝛽0 + δtd2t + 𝛽1xit + vit ………………………………………. (a) 

Here, y is the dependent variable (in this case this per capita GDP growth rate), 𝛽0 is the 

intercept when t = 2005, 𝛽1 is the coefficient, x represents the independent variable of interest 

which is PMSI, and v is the composite error term. The cross-sectional unit is denoted by i 

whereas t represents the time period. Finally, d2t is a dummy variable that helps to test the 

stability of the pooled regression model over time. As a dummy variable, t = 2005 is the base 

period. It implies that the intercept will be 𝛽0 + δ0 when t is either 2006, 2007, …, or 2020. The 

pooled regression model will be appropriate if the time dummies are jointly equal to zero. 

 

Note that from equation (a) above, vit = ai + uit ………………………………………… (b) 

Where ai is the unobserved country-specific effect or individual heterogeneity whereas uit is the 

idiosyncratic error term or the time-varying error term. The uit represents all the unobserved 

factors that affect yit and change over time. The pooled regression model will only produce 

unbiased and consistent estimates if and only if vit is uncorrelated with xit, that is when both ai 

and uit are uncorrelated with any of the independent variables. 

 

3.4.2 Fixed Effects Model (FEM)  

The FEM eliminates the individual heterogeneity with a first difference or deviations from the 

mean transformation. The FE model does this by assuming that the time-invariant individual 
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heterogeneity correlates with the explanatory variables. Below is a simple FEM following 

Wooldridge (2015). 

yit = ai + 𝛽1xit + uit……..……………………………….. (c) 

Equation (c) is then transformed with the deviations of the varying variables from their means, 

also known as the within transformation.  

That is 𝑦i = ai + 𝛽1𝑥i + 𝑢i ………………………………. (d) 

 

From equation (d),  𝑦i = T-1∑  yit 𝑇
𝑡=1 , 𝑥 = T-1∑  xit 𝑇

𝑡=1 and 𝑢 = T-1∑ 𝑢𝑖𝑡𝑇
𝑡=1

 

Subtracting equation (d) from equation (c) at each t gives; 

yit - 𝑦it = (ai – ai) + 𝛽1(xit - 𝑥it) + (uit - 𝑢it) 

This is then written simply as 𝑦̈it = 𝛽1𝑥̈it + 𝑢̈it……………………………………… (e) 

Where 𝑦̈it = yit - 𝑦it, 𝑥̈it = xit - 𝑥it and 𝑢̈it = uit - 𝑢it are the time-demeaned data on y, x and u. The 

country-specific heterogeneity, ai, disappears from equation (e). Thus, equation (e) could be 

estimated with a pooled OLS because a pooled OLS estimation on time-demeaned variables 

becomes an FEM.  

 

3.4.3 Random Effects Model (REM)  

The REM captures all the individual heterogeneities in the intercept term and treats them as 

random rather than fixed. Unlike the FEM, the REM assumes that the individual heterogeneities 

are uncorrelated with the explanatory variables in all time periods.  

That is Cov(xitj, ai) = 0, for all t or t = 2005, 2006, ...., 2020. 

Specified below is an RE model following Gujarati and Porter (2003, p. 602). 

yit = 𝛽0i + 𝛽1xit + uit ……………………………………………………………….. (f) 

Note that 𝛽0i = 𝛽0 + εi, where ai is equal to εi because the individual heterogeneities are treated 

as random not fixed. Thus, equation (f) could be written as; 
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yit = 𝛽0 + 𝛽1xit + εi + uit ……………………………………………………….. (g) 

Let vit = εi + uit 

It implies yit = 𝛽0i + 𝛽1xit + vit ………………………………………………… (h) 

Where vit is the composite error term. RE is preferred in this study because it allows for time 

invariant variables like education that is constant over time. As noted by Danbolt (2004), RE 

estimation caters for time effects, the uniqueness of the variables, and the country-specific 

heterogeneities  

 

However, the study used Breusch and Pagan’s (1980) Lagrange Multiplier (LM) test and the 

Hausman (1978) test to make an informed choice among the pooled OLS, REM and FEM 

estimations. The LM test by Breusch and Pagan (1980) was first carried out to untangle the 

distinction between the pooled OLS and the REM, that is, whether country-specific 

heterogeneities exist at all in the variables under study. The null hypothesis for the LM test is 

that there is no country-specific heterogeneity or the pooled OLS regression is suitable whereas 

the alternate hypothesis is that the REM is suitable. That is; 

    H0: No country-specific heterogeneity (or the pooled OLS regression is appropriate) 

    H1: There is country-specific heterogeneity (or the RE estimator is appropriate) 

 

The LM test’s statistic is given as; 

LM = 
𝑁𝑇

2(𝑇−1)
[

∑ (∑ êit)𝑇
𝑡=1

2𝑁
𝑖=1

∑ ∑ êit2𝑇
𝑡=1

𝑁
𝑖=1

−  1]……………………….... (i) 

The LM static follows a Chi-square distribution with one (1) degree of freedom. Here, the p-

value of the LM test’s statistic is compared with five percent (5%) level of significance, where 

the null hypothesis is rejected when the p-value is less than 5%.  
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Again, the Hausman (1978) test was performed after the LM test proved that the pooled OLS 

regression is not appropriate. This allowed for a well-informed determination between the REM 

and FEM estimators. The Hausman (1978) test basically checks whether the country-specific 

heterogeneities are correlated with the explanatory variables. Thus, the null hypothesis of the 

test is that the country-specific heterogeneities are not correlated, whereas the alternate 

hypothesis is that they are correlated. The test’s statistic follows a Chi-square distribution and 

is given as; 

H = (β̂FEM - β̂REM)′V-1 (β̂FEM - β̂REM), where V = var(β̂FEM) – var(β̂REM) …………... (j) 

The computed test statistic’s p-value is compared with 5% significance level, and the null 

hypothesis is rejected in favour of the alternate hypothesis if the p-value is less than 5%When 

the null hypothesis is rejected, it means the FEM is appropriate for the estimation over the REM. 

 

3.5 Justification of the Estimation Strategy 

The estimation technique used results from the data adopted for the empirical analysis. A cross-

country study of this nature requires the use of a panel estimation technique to account for the time 

and country-specific heterogeneities. The preference for a panel estimation technique over a time 

series or a cross-section technique stems from the fact that the panel estimation technique offers 

more efficiency because the panel data used have more sample variability and degrees of freedom. 

The panel estimation technique also controls for omitted variables and unobservable bias common 

with time series and cross-section models and therefore prevents heteroskedasticity and 

multicollinearity (Gujarati, 2003 and Hsiao, 2007). Finally, the panel estimation technique makes 

it possible to easily analyse the complex behavioural models and prevents endogeneity by 

controlling for measurement errors, specific country effects and reverse causality (Sequeira, 2008 

& Nunes 2008). The study, therefore, adopted a static panel data analysis based on the reasons 

enumerated above. 
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3.6 Diagnostic Test 

Three common issues in econometric analysis that this study dealt with to generate unbiased 

and consistent estimates are autocorrelation, heteroscedasticity and panel unit root. First, 

autocorrelation, also known as serial correlation, will occur when the idiosyncratic error terms 

or the time-varying error terms correlate with each other for all the explanatory variables and 

the country-specific heterogeneity. That is when cov(uit, uis|Xi, ai) ≠ 0 for all t≠s. The presence 

of unobserved variables that are often captured in the error term causes panel data models to 

have cross-sectional dependencies in the errors (De Hoyos and Sarafidis, 2006). The study used 

Friedman's test of cross-sectional independence and Pesaran's test of cross-sectional 

independence to test for the presence or otherwise of cross-sectional dependencies in the panel 

data. The study again used the Wooldridge test for autocorrelation in panel data to check for 

the presence or otherwise of autocorrelation in the data. The null hypothesis of cov(uit, uis|Xi, 

ai) = 0 was tested against the alternate hypothesis of cov(uit, uis|Xi, ai) ≠ 0 for all t ≠s and a 

decision was made by comparing the test’s p-value to 5% significance level.  

 

Again, heteroscedasticity will occur when the variance of the idiosyncratic error term 

conditioned on all the explanatory variables and the country-specific heterogeneity is not 

constant. That is when var(uit|Xi, ai) = σi
2 for all t = 2005, …, 2020. The study employed the 

Breusch Pagan test to detect the presence or absence of heteroscedasticity in the data. In both 

cases of autocorrelation and heteroscedasticity, the study applied robust standard errors to make 

the estimates unbiased and consistent.  

 

Finally, the study applied panel stationarity test to check for the presence or otherwise of unit 

root in all the variables. This test revealed the order of integration of all the variables used and 

thus helped to prevent biases from nonstationary series. Whenever two consecutive time periods 
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have a constant mean and variance, and the value of the covariance between the two periods 

depends on the distance between them rather than on the actual time upon which the covariance 

is calculated, the series is said to be stationary (Gujarti, 2003). The study employed the Levin-

Lin-Chu unit-root test and the Im-Pesaran-Shin unit-root test to check for the presence or otherwise 

of stationary series in the variables.  
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 

4.1 Introduction 

This chapter presents the results and the detailed discussions of the findings of the study. The 

chapter is divided into six sections which are the introduction, the descriptive statistics and 

correlation matrix of the data used, the panel unit root tests, presentation of the estimated 

regression results from the various estimation techniques espoused in the previous chapter, the 

discussions of the findings, and the conclusion. 

 

4.2 Descriptive Statistics and Correlation Matrix 

The descriptive statistics and the correlation matrix of the variables used in the study are 

presented in this subsection for the 30 countries in SSA and the time period of 2005 to 2022 

under consideration. Under the descriptive statistics, the mean, standard deviation, the 

minimum, and the maximum values of the variables used in the study are presented in Table 

4.1.   

 

The mean of the real Gross Domestic Product (GDP) per capita from Table 4.1 is US$982.33 

with a standard deviation of US$538.78 and the minimum and maximum values of US$270.67 

and US$2688.27. The mean value for the real GDP per capita reveal that the average income in 

SSA is very low because it places SSA in the low-income economies’ threshold of US$1,046 – 

US$4,095 according to the World Bank’s (2021) classification. PSMI averaged 3.0 

approximately with a standard deviation of 0.457, minimum value of 1.6 and maximum value 

of 3.9. The average score of 3.0 compared to the World Bank’s median score of 3.5 means that 

SSA’s PSMI is weak.                 
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Table 4.1 Descriptive Statistics  

Variable Observations Mean Std. 

Deviation 

Minimum Maximum 

Real Gross 

Domestic 

Product per 

capita 

480 982.3344 538.7807 270.6577 2688.267 

Public sector 

management 

and 

institutions 

480 2.994167 0.4572398 1.6 3.9 

Education 320 3.57415 2.74847 0.2043 14.98064 

Gross Fixed 

Capital 

Formation 

480 21.62949 8.46901 -8.389265 52.41832 

Trade 

Openness 

480 56.45509 29.52319 -2.503376 172.91 

Foreign Aid 456 20.43444     1.018832    17.06278    23.19804 

Natural 

Resources 

480 9.912764 7.403748 0.0403251 38.8119 

Property 

Rights 

480 2.8229 0.5760 1 4 

Budgetary 

Management 

480 3.1354 0.5952 1.5 4.5 

Revenue 

Mobilisation 

480 3.4083 0.5015 2.5 4.5 

Public 

Administration 

480 2.9125 0.4832 1 4 

Transparency 480 2.7365 0.5921 1 4 
Source: Author’s computation using Stata 15.  
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PSMI’s standard deviation of 0.457 implies that majority of the countries in SSA are weak 

performers as far as their PSMIs’ are concerned. Education reported a mean value of 0.04, a 

standard deviation of 0.03 and minimum and maximum values of 0.002 and 0.15 respectively. 

According to UNESCO’s Institute for Statistics (UIS) (2022), 60% of young people in SSA 

between the ages of 15 and 17 are not in school. Again, 57.5% of youths in SSA of upper 

secondary school going age are out of school compared to 27% in Central Asia, 21% in Eastern 

and South-Eastern Asia, 23% in Latin America and the Caribbean, and 7% in Europe and North 

America according to the 2019 factsheet of UIS. Finally, about 58% of all youths in SSA are 

out of school (UNESCO, 2019).  

 

Gross Fixed Capital Formation (GFCF) recorded a mean value of 21.63, a standard deviation 

of 8.47, a minimum value of -8.39 and a maximum of 52.42. It is argued that for SSA to 

eradicate poverty or reduce it to the least minimum possible, there should be an investment or 

a GFCG of 25% of the GDP of the subregion (Akobeng, 2017). The mean value of GFCF of 

21.63% is below the 25% threshold implying that SSA is not making enough investment to 

boost its economic growth. In fact, only six out of the thirty countries under study meet the 25% 

threshold and they are Chad, Ethiopia, Mauritania, Niger, Tanzania, and Zambia with average 

gross fixed capital formation between 2005-2020 of 25.27%, 35.83%, 36.43%, 27%, 34.47% 

and 31% respectively. However, the above six countries are still underdeveloped, implying that 

GFCF alone is not enough to generate sustainable development. The standard deviation of 8.47 

means that majority of the countries under study in SSA generate less investments or GFCF far 

below the subregion’s average and the threshold required to boost growth and reduce poverty. 

SSA’s minimum value of -8.39 represents the disposing off of fixed assets in some countries in 

the subregion through sale or capital transfers. This is not surprising because about 80% of 
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businesses in Africa collapse after their establishment rendering their fixed assets redundant, 

and most times sold to defray costs (Faminu, 2022).  

 

Trade openness had a standard deviation of 29.53, a mean value of 56.45%, and minimum and 

maximum values of -2.50 and 172.91 respectively. Trade openness’s average value of 56.45% 

means that SSA is open to trade with the rest of the world. Foreign Aid (FA) reported a mean 

value of US$1.14 billion, a standard deviation of US$1.09 billion, a minimum value of US$257 

million and a maximum value of US$11.90 billion. Natural resources rents as a percent of Gross 

Domestic Product (GDP) averaged 9.91% within a range of 0.04% and 38.81% with a standard 

deviation of 7.40%. The figures indicate that, though SSA is home to more about 30% of the 

world’s natural resources according to the United Nations (2022), their contribution to the 

subregion’s growth is abhorring compared to other continents. Izvorski, Coulibaly, Doumbia 

and (2018) argued that SSA’s low natural resource wealth despite its abundance is because the 

resources beneath the soil such as oil, metals and natural gas are less explored, whereas the 

topsoil resources bear inadequate yields. 

 

Property rights and rule-based governance (PRRG) averaged 2.82 within a range of 1 and 4 

with a standard deviation of 0.58. The average score of 2.82 is below the World Bank’s 

threshold of 3.5 indicating that SSA’s PRRG is weak. Sadly, many of the 30 countries in SSA 

under study have far minimal scores for their property rights as exhibited by the standard 

deviation. The quality of budgetary and financial management index also had a mean value of 

3.14, a standard deviation of 0.595, and minimum and maximum values of 1.5 and 4.5 

respectively. The mean value is slightly below the World Bank’s median score of 3.5 indicating 

that budgetary and financial management in SSA is somehow good though not the best. The 

revenue mobilisation index followed in the same way with a mean value of 3.41 which is 
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slightly below the World Bank’s median score. Public administration (EPA), and transparency, 

accountability and corruption in the public sector (TAC) are also weak as their mean values of 

2.9 and 2.7 respectively are below the World Bank’s median score of 3.5. Their standard 

deviations of 0.48 and 0.59 further confirm that most of the SSA countries considered in the 

study are having weak public administration and transparency in their public sectors. 

 

The correlation matrix of the variables in the first objective of the study is presented in 

Appendix II A. It is observed that only Trade as a percent of GDP and Total Natural Resources 

Rents as a percent of GDP have significant negative relationships with real GDP per capita at 

5% and 1% respectively. PSMI and GFCF as a percent of GDP correlate positively with real 

GDP per capital at 5% whereas Education, and Official Development Assistance and Foreign 

Aid received have significant positive relationship with real GDP per capita at 1%. Again, 

among the regressors, education correlates negatively with GFCF as a percent of GDP and trade 

openness as a percent of GDP, albeit both are insignificant at 1% and 5%.  The correlation 

between education and QBFM is also negative, but it is significant at 5%. Moreover, education 

correlates positively with Foreign Aid, Total Natural Resources Rents as a percent of GDP, 

PRRG, ERM, QPA, TAC. However, only the correlations with Foreign Aid and ERM are 

significant at 5% with the rest being insignificant.  

 

Furthermore, GFCF as a percent of GDP correlates positively and with trade openness as a 

percent of GDP, Foreign Aid, both at 5 percent, and Total Natural Resources Rents as a percent 

of GDP at 10% significance level. It however correlates negatively and significantly with all 

the indices of PSMI at 1% significance level. Trade openness correlates positively and 

significantly with Total Natural Resources Rents as a percent of GDP at 5% significance level. 
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Again, it correlates negatively and significantly with Foreign Aid and all the indices of PSMI 

except TAC at 1% significance level. Trade openness’ correlation with TAC is also negative 

but significant at 5% significance level. Foreign Aid correlates positively with Total Natural 

Resources Rents as a Percent of GDP and negatively with PRRG, but both are insignificant. 

Foreign Aid, however, correlates negatively and significantly with the rest of the indices of 

PSMI at 1% significance level. Finally, Total Natural Resources Rents as a percent of GDP 

correlates positively with QBFM and TAC, and negatively with PRRG, but all of them are 

insignificant. The correlation between Total Natural Resources Rents as a percent of GDP and 

ERM is positive whereas it is negative with QPA with both being significant at 5% significance 

level.  

 

Moving on, it can be seen from Appendix II B that QBFMhas a negative correlation with real 

GDP per capita, albeit insignificant at all levels of significance. The remaining variables such 

as PRRG, ERM, QPA, and TAC correlate positively with real GDP per capita and among each 

other. Again, except  the PRRG index whose correlation with real GDP per capita is significant 

at 5% and QPAwhose correlation with real GDP per capita is insignificant at all levels of 

significance, the correlations among the remaining variables are all significant at 1%. The 

absolute values of all the correlation coefficients are less than 0.8 indicating the absence of 

multicollinearity among the variables. Therefore, the variables are good for the empirical 

estimation.  

4.3 Panel Unit Root Test 

The study used the Im, Pesaran and Shin (IPS, 2003) test and the Levin-Lin-Chu panel 

stationarity test (Levin et al., 2002) to test the presence or otherwise of unit roots in the variables 

to generate efficient and robust estimates. It is evident from table 4.2 that real GDP per capita 

University of Ghana http://ugspace.ug.edu.gh



 

45 

 

and PSMI are non-stationary at levels with the Im, Pesaran and Shin (IPS, 2003) test. However, 

both are stationary at 1% at their first difference with the Im, Pesaran and Shin (IPS, 2003) test. 

 

From the table, GFCF as a percent of GDP, Trade as a percent of GDP, Foreign Aid, and Natural 

Rents as a percent of GDP are all stationary at levels at 5% with the Im, Pesaran and Shin (IPS, 

2003) test. They are all stationary at first difference at 1% with the same test. The Im, Pesaran 

and Shin (IPS, 2003), however failed to present the statistics of Education because data on 

education is not balanced. Under the Levin-Lin-Chu panel stationarity test (Levin et al., 2002), 

all the variables except PSMI are stationary at both levels and first difference at 1% significance 

level. PSMI is stationary at levels and first difference at 5% and 1% respectively using the 

Levin-Lin-Chu panel stationarity test (Levin et al., 2002). This implies that the variables are 

very good for the empirical estimation. 
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Table 4.2: Stationarity Test 

Variable IPS 2003 Levin-Lin-Chu 

 Levels [I(0)] 1st Difference 

[I(1)] 

Levels [I(0)] 1st Difference [I(1)] 

Ln(Real 

GDP per 

capita) 

1.3097  -3.1021***       -4.6826***         -2.6688***       

Public 

sector 

management 

and 

institutions 

1.7271         -6.2143***       -1.7660**         -7.5221***       

Education - - -5.4920***         -3.0185***         

Gross fixed 

capital 

formation as 

a percent of 

GDP 

-2.2785**         -8.1160***         -4.7437***         -10.5210***         

Trade 

openness as 

a GDP 

-1.7928**  -7.4759***         -3.6656***         -8.3336***         

Ln(Foreign 

Aid) 

-1.8722**         -9.5741***         -4.2038***         -12.0886***         

Natural 

Resources 

Rents as a 

percent of 

GDP 

-1.7017**         -10.0109***         -2.5963***         

 

-9.3557***        

Source: Author’s Computation with Stata 15.0. Note that ***, **, and * represent 1%, 5% and 

10% levels of significance respectively. 
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4.4 Presentation of the Results 

The various models estimated to answer the objectives of the study are presented in this section. 

The models and their various diagnostic tests for the first objective of the study are first 

presented below. The Pooled OLS regression without the time effects and with the time (year) 

effects for model (1) are first presented in Appendix III A and Appendix III B. These 

presentations are captured in the Appendix because they were estimated as part of the diagnostic 

tests to select the best estimation technique for the models under the first objective of the study. 

Then, the study tested the significance or otherwise of the time effects in the model. The test 

for the time effects in the Pooled OLS regression was done with the null hypothesis that the 

coefficients for all years are jointly equal to zero (that is there is no time effects in the model) 

against the alternate hypothesis that the coefficients of all years are not jointly equal to zero 

(that is there is time effects in the model). The p-value of the testparm statistic for model (1) is 

1.000 which is greater than 0.05. Therefore, the coefficients of all the years are jointly equal to 

zero indicating that there are no time effects in panel data used for the empirical estimations.  

 

Again, the Breusch Pagan LM test was conducted to determine the appropriateness of the 

Pooled OLS regression with the null hypothesis of no country-specific heterogeneity (that is 

the Pooled OLS regression is appropriate) against the alternate hypothesis of the presence of 

country-specific heterogeneity (that is the REM and or the FEM is appropriate). The results 

from the Breusch Pagan LM test are presented in Table 4.3 below. 
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Table 4.3: Breusch Pagan Lagrangian Multiplier Test for model (1) (objective one) 

lnrgdppc[countryname,t] = Xb + u[countryname] + e[countryname,t] 

Estimated results Var sd = sqrt(Var) 

lnrgdppc 0.2843688 0.5332624 

e 0.0115395 0.1074219 

u 0.2773804 0.5266692 

Var(u) = 0     

chibar2(01) =  3003.83    

Prob > chibar2 =   0.0000 

Source: Author’s computation with Stata 15.0 
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As shown in Table 4.3 above, the p-value of the Breusch Pagan LM test is 0.0000 which is less 

than 1%. Therefore, the null hypothesis is rejected in favour of the alternate hypothesis that the 

REM/FEM are appropriate for the model (1) of the first objective of the study. Further checks 

revealed that there are no time effects in all the other models in the study and that the REM and 

the FEM are better than the Pooled OLS model in the study. The section then proceeded with 

the presentation of the undiagnosed results from the FEM (check Appendix V) and the REM 

(check Appendix VI), and then the Hausman test (Table 4.4) to choose between the REM and 

FEM. 

 

The results from the Hausman test for the model (1) of the study is presented in Tables 4.4. The 

test was conducted with the null hypothesis that there is no correlation between the regressors 

and the country-specific effects, and the alternate hypothesis that the regressors correlate with 

the country-specific effects.  

 

Table 4.4 Hausman Test for objective one 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     1.67 

            Prob>chi2 =      0.9474 

Source: Author’s computation using Stata 15.0 

 

It can be seen from table 4.4 that the p-value of the Hausman test is 0.9474, which is greater 

than 0.05. Thus, the null hypothesis is accepted implying that the REM is the appropriate 

estimation technique for the model (1) of the first objective of the study. The study proceeded 

to conduct further diagnostic tests on the REM to ensure that the final results presented are 

efficient and robust. The presence or otherwise of serial correlation and cross-sectional 
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dependence were tested with the Wooldridge test for autocorrelation in panel data and the 

Pesaran's test of cross-sectional independence respectively. The study also tested for 

heteroskedasticity with the Breusch-Pagan/Cook-Weisberg test for the random effects model in 

objective one. The Wooldridge test for autocorrelation in panel data was conducted with the 

null hypothesis that there is no first-order autocorrelation and the alternate hypothesis that there 

is first-order autocorrelation in the panel data. The p-value of the tests was 0.0000, which is less 

than 1%. Therefore, the null hypothesis is rejected meaning that there is first-order serial 

correlation in the random effects estimation technique for the model (1) of the study. 

 

Again, the Pesaran’s test of cross-sectional independence presented a p-values of 0.0000 

indicating the presence of cross-sectional dependence in the panel data of the model (1) of the 

study. This is further confirmed by the Friedman's test of cross-sectional independence which 

also had a p-value of 0.0000. Finally, for the tests of the presence or otherwise of 

heteroskedasticity, the null hypothesis of constant variance was tested against the alternate 

hypothesis of non-constant variance. The p-value of the test is 0.0014 which is less than 1% 

indicating the acceptance of the alternate hypothesis that there is heteroskedasticity in the panel 

data in the model (1) of the study. The issues enumerated above for model (1) were also the 

same for the model (2) and model (3) where the countries’ data for PSMI were disaggregated 

into strong and weak performers, respectively, based on the World Bank’s median score of 3.5  

The study then estimated the panel corrected standard errors with correction for first order serial 

correlation to address the above econometric challenges in the models (1), (2) and (3) for the 

first objective of the study the results of whichare presented in Table 4.5 below.  

 

 

 

 

University of Ghana http://ugspace.ug.edu.gh



 

51 

 

Table 4.5: Results from the Panel Corrected Standard Errors corrected for first order 

serial correlation for objective one. 

Variable                      Model (1)                       Model (2)                            Model (3)            

InRGDPPC               

PSMI                           0.0855***                    

                                    (0.0303)    

PSMI_ST                                                            0.0009 

                                                                            (0.0138) 

PSMI_WK                                                                                                       -0.0164 

                                                                                                                          (0.0172) 

EDUC                         0.0073***                        0.0072***                            0.0072*** 

                                    (0.0021)                           (0.0021)                                (0.0021) 

GFCF_GDP                0.0011*                            0.0012*                                 0.0012*                    

                                    (0.0006)                           (0.0006)                                 (0.0006) 

TO_GDP                     0.0002                              0.0002                                   0.0002 

                                    (0.0005)                            (0.0005)                                (0.0005) 

lnFA                            0.0056                              0.0094                                    0.0084      

                                    (0.0135)                            (0.0130)                                (0.0130) 

NR_GDP                   -0.0021                              -0.0025*                                -0.0024*                 

                                    (0.0014)                             (0.0014)                               (0.0014) 

CONS                         6.3269***                          6.5084***                            6.5419 

                                    (0.2834)                             (0.2671)                               (0.2643) 

Source: Author’s Computation with Stata 15.0. Note that ***, ** and * represent 1%, 5% and 

10% significance levels respectively. 
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Presentation of the results from the five models under objective two. 

The study proceeded to present the findings of the models of the second objective and their 

various diagnostic tests. Having established initially that the Pooled OLS model is not suitable 

for the panel data and that there are no time (year) effects, the study presented the results from 

the REM and the FEM. The undiagnosed results from the Random Effects and the Fixed Effects 

estimations for models (4), (5), (6), (7) and (8) are presented in Appendix VI, VII, VIII, IX and 

X respectively. These results were presented under the Appendix to enable the study present 

only final best results for the analysis in this section. The diagnostic tests on the models are 

presented below.   

 

Model (4): Property Rights and Rule Based Governance with the Control Variables 

Regarding model (4), the study first conducted the Hausman test to choose between the Fixed 

Effects estimation and the Random Effects estimation. The test was conducted with the null 

hypothesis that the Random Effects estimation is better against the alternate hypothesis that the 

Fixed Effects estimation is better. The results from the Hausman test are presented in Table 

4.6.1 below. 

 

Table 4.6.1 Hausman Test for Model (4) 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     2.01 

            Prob>chi2 =      0.9186 

Source: Author’s computation using Stata 15.0 
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The p-value of the Hausman test from Table 4.6.1 is 0.9186, which is greater than 0.05. 

Therefore, the study accepts the null hypothesis that the Random Effects estimation is 

appropriate for Model (4). The study used the Friedman's test of cross-sectional independence 

and the Pesaran's test of cross sectional independence to check for the presence or otherwise of 

cross-sectional dependence in the model. Both tests reported a p-value of 0.0000 indicating that 

there is cross-sectional dependence in Model (4). The study further used the Wooldridge test 

for autocorrelation in panel data to test the null hypothesis that there is no first order serial 

correlation in model (4) against the alternate hypothesis that there is presence of first-serial 

correlation in the model. The p-value from the test is 0.0000 rejecting the null hypothesis in 

favour of the alternate hypothesis that there is first-order serial correlation in Model (4). The 

study, thus, performed the Driscoll-Kraay standard errors to address all the econometric 

challenges listed above and the results are presented in Table 4.7 below as Model (4). 

 

Model (5): Quality of Budgetary and Financial Management with the Control Variables. 

Again, with model (5), a choice was made between the Random Effects Estimation and the 

Fixed Effects estimation with the help of the Hausman test. The test was done with the null 

hypothesis that difference in the coefficients are not systematic and the alternate hypothesis that 

the differences in the coefficients are systematic. Presented in Table 4.6.2 are the results from 

the Hausman test. 
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Table 4.6.2 Hausman Test for Model (5) 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     3.35 

            Prob>chi2 =     0.7642 

Source: Author’s computation using Stata 15.0 

 

It could be seen from Table 4.6.2 that the p-value of the Hausman test is 0.7642, which is greater 

than 0.05. Therefore, the study accepts the null hypothesis that the difference in the coefficients 

is systematic, that is the Random Effects estimation is appropriate for model (5) in the study. 

The study used the Friedman's test of cross sectional independence and the Pesaran's test of 

cross sectional independence to check for the presence or otherwise of cross-sectional 

dependence in the model. Both tests had a p-value of 0.0000 confirming the presence of cross-

sectional dependence in Model (5). The study again used the Wooldridge test for serial 

correlation in panel data to test the null hypothesis that there is no first order serial correlation 

in model (5) against the alternate hypothesis that there is the presence of first-serial correlation 

in the model. The test reported a p-value of 0.0000 indicating that there is first-order serial 

correlation in Model (5). The study, therefore, performed the Driscoll-Kraay standard errors to 

address all the econometric challenges listed above and the results are presented in Table 4.7 

below as Model (5). 
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Model (6): Efficiency of Revenue Mobilisation with the Control Variables. 

Relating to the model (6) of the study, the Hausman test was performed after the Fixed Effects 

and the Random Effects estimations to make proper choice between them. The Hausman test 

was performed with the null hypothesis that the country-specific heterogeneities are ucorrelated 

with the explanatory variables against the alternate hypothesis that they are correlated. The 

outcome of the test is presented in Table 4.6.3 below. 

 

Table 4.6.3 Hausman Test for Model (6) 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     1.31 

            Prob>chi2 =      0.9711 

Source: Author’s computation using Stata 15.0 

 

The p-value from the Hausman test as shown on Table 4.6.3 is 0.9711. The p-value is greater 

than 0.05 significance level, thus the null hypothesis is accepted with the conclusion that the 

country-specific heterogeneities are not correlated with the explanatory variables. Thus, the 

Random Effects estimation is chosen over the Fixed Effects estimation for the model (6) of the 

study. Regarding the test for the cross-sectional independence in model (6), the p-value from 

both the Friedman's test of cross sectional independence and the Pesaran's test of cross sectional 

independence is 0.0000. This confirms the presence of cross sectional dependence in the model 

(6) of the study. The test for the presence or otherwise of serial correlation in model (6) with 

the Wooldridge test for serial correlation in panel data also reported a p-value of 0.0000 

indicating the presence of first-order serial correlation in model (6). To address the above 
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econometric issues in model (6), the study performed the Driscoll-Kraay standard errors and 

the results are presented in Table 4.7. 

 

Model (7): Quality of Public Administration with the Control Variables. 

Under model (7) of the study, the Fixed Effects and Random effects estimations were first 

conducted, and one was chosen with the Hausman test. Again, the null hypothesis for the test 

as noted above is that the Random Effects estimation is appropriate for model (7) against the 

alternate hypothesis that the Fixed Effects estimation is appropriate for model (7). The results 

from the Hausman test are presented in Table 4.6.4 below. 

 

Table 4.6.7 Hausman Test for Model (7) 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     13.25 

            Prob>chi2 =      0.0392 

Source: Author’s computation using Stata 15.0 

 

Based on the p-value of 0.0392 presented by the Hausman test, the null hypothesis is rejected 

because the p-value is less than the 0.05 significance level. Thus, the conclusion is that the 

Fixed Effects estimation is appropriate for model (7). The study proceeded to use the Friedman's 

test of cross sectional independence and the Pesaran's test of cross sectional independence to 

check for the presence or otherwise of cross-sectional dependence in the model. Both tests 

reported a p-value of 0.0000 confirming the presence of cross-sectional dependence in Model 

(7). The study again used the Wooldridge test for serial correlation in panel data to test the null 
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hypothesis that there is no first order serial correlation in model (7) against the alternate 

hypothesis that there is the presence of first-serial correlation in the model. The test reported a 

p-value of 0.0000 indicating that there is a first-order serial correlation in Model (7). The study 

finally used the Modified Wald test for groupwise heteroskedasticity. 

in fixed effect regression model to check for the presence or otherwise of heteroskedasticity in 

model (7) and the test reported a p-value of 0.000. This shows that there is heteroskedasticity 

in model (7).  The study concluded on model (7) by performing the Driscoll-Kraay standard 

errors to address all the challenges identified above and the results are presented in Table 4.7 

below. 

 

Model (8): Transparency, Accountability and Corruption in the Public Sector with the 

Control Variables. 

Concerning the last model for the study, the Hausman test was performed after the Fixed Effects 

and the Random Effects Estimations had been conducted to make an informed choice between 

them. The Hausman test was performed with the null hypothesis that the Random Effects 

estimation is better for model (8) against the alternate hypothesis that the Fixed Effects 

estimation is better suited for the model. As shown on Table 4.6.5 below, the p-value of the 

Hausman test is 0.6433, which is greater than the 0.05 significance level. Thus, the null 

hypothesis is accepted with the conclusion that the Random Effects estimation is better suited 

for the model (8) of the study. 
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Table 4.6.5 Hausman Test for Model (8) 

Ho:  difference in coefficients not systematic 

      chi2(6)      =     (b-B)'[(V_b-V_B)^(-1)](b-B) 

                        =     4.25 

            Prob>chi2 =      0.6433 

Source: Author’s computation using Stata 15.0 

 

Moreover, the study used the Friedman's test of cross sectional independence and the Pesaran's 

test of cross sectional independence to test for the presence or otherwise of cross-sectional 

dependence in the model. Both tests reported a p-value of 0.0000 confirming the presence of 

cross-sectional dependence in Model (8). The study again used the Wooldridge test for serial 

correlation in panel data to test the null hypothesis that there is no first order serial correlation 

in model (8) against the alternate hypothesis that there is the presence of first-serial correlation 

in the model. The test presented a p-value of 0.0000 meaning that there is a first-order serial 

correlation in Model (8). The study finally performed the Driscoll-Kraay standard errors to cater 

for all the issues listed above and the results are presented in Table 4.7 below as Model (8). 
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Table 4.7: Final Results from the Estimations of Models (4), (5), (6), (7) and (8). 

 

Variable                   Model (4)         Model (5)           Model (6)       Model (7)         Model (8) 

InRGDPPC                                                               

EDUC                       0.0275***        0.0247***          0.0280***       0.0269***       0.0265*** 

                                 (0.0080)            (0.0067)             (0.0079)          (0.0072)           (0.0074) 

GFCF_GDP              0.0073              0.0053                0.0084*           0.0058             0.0058*** 

                                 (0.0044)            (0.0047)             (0.0046)           (0.0045)          (0.0050)      

TO_GDP                   0.0002             -0.0002               0.0009             -0.0008            0.0001 

                                  (0.0007)           (0.0004)             (0.0007)           (0.0007)          (0.0006) 

lnFA                         0.0462***       -0.0173***         0.0577***        0.0201             0.0326** 

                                 (0.0141)             (0.0040)            (0.0126)           (0.0145)          (0.0114) 

NR_GDP                 -0.0181***        -0.0173***        -0.0192***       -0.0188***     -0.0176** 

                                 (0.0040)             (0.0040)            (0.0039)            (0.0035)          (0.0032) 

Property_Rights       -0.0707*           

                                 (0.0389) 

Budgetary_Mgt                                  -0.1585*** 

                                                            (0.0373) 

Revenue_Mobil                                                              0.0834* 

                                                                                       (0.0426) 

Public_Adm                                                                                           -0.2804*** 

                                                                                                                 (0.0829) 

Transparency                                                                                                                    -0.1708*** 

                                                                                                                                      (0.0468) 

CONS                      5.9280***        6.4378***            5.1506***         7.1736           6.5103*** 

                                (0.2690)            (0.1692)               (0.2233)            (0.4939)        (0.3192) 

Source: Author’s Computation with Stata 15.0. Note that ***, ** and * represent 1%, 5% and 

10% significance levels respectively. The values in the parenthesis are the standard errors. 
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4.5 Discussion of Findings 

The findings of the study are discussed in this section. Consistent with a priori expectations, the 

empirical investigations revealed that PSMI correlates positively with real GDP per capita. 

Specifically, when PSMI increases by 1 score, real GDP per capita will grow by 8.55%, and 

this is statistically significant at 1% significance level. This outcome is in line with the extant 

theorical and empirical literature that good governance systems or strong and inclusive 

institutions are prerequisites for sustained growth of countries (Acemoglu and Robinson, 2010; 

Siyakiya, 2017; Fosu, 2019 and Arvin et al., 2021). Governance in SSA has significantly 

improved since the 1990s with good governance reforms in some parts of the subregion such 

as Ghana, Cote d'Ivoire and Kenya. The reforms include but not limited to the writing and 

promulgation of democratic constitutions that reduce or prevent corruption and promote 

transparency and accountability (Mbaku, 2020). These reforms together with those that promote 

property rights may have created the enabling environment for businesses and individuals to 

use their resources efficiently and/or invest in productive ventures.  

 

When the countries' PSMIs’ were disaggregated into strong (PSMI_ST) and weak (PSMI_WK) 

performers using the World Bank’s median score of 3.5, PSMI_ST exhibited positive 

relationship whereas PSMI_WK exhibited negative relationship with real GDP per capita. This 

is again another confirmation that strong PSMIs lead to the growth of economies whereas weak 

PSMIs are inimical to the growth of economies. However, both are not statistically significant 

at all significance levels. Again, the results from the empirical estimation of the sub-indicators 

of PSMI on real GDP per capita revealed that the Quality of Public Administration (QPA) index 

exerts the highest influence in absolute terms on economic growth among the sub-indicators in 

SSA. That is, when the QPA improves by 1 unit score, real GDP per capita decreases by 

28.04%, and it is statistically significant at 1% significance level. This confirms the 
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ineffectiveness of public administration in SSA which adversely affects the subregion’s 

sustained economic growth. It is worrying to note that the index of Public Administration 

recorded a weak average score of 2.86 between 2005 and 2020 (that is the period under study) 

which is below the World Bank’s median score of 3.5. In fact, none of the years from 2005 to 

2020 scored 3, as far as public administration is concerned in SSA. As noted by the World Bank 

(1997), effective public administration is a prerequisite for sustained social and economic 

development and that it is next to impossible to develop without it. Public Administration in 

SSA is ineffective because too much power is concentrated in the hands of politicians who 

mostly do not pay critical attention to the relevant demands and needs of the citizenry (Ayee, 

2008).  

 

Property Rights and Rule Based Governance (PRRG) exerts the least influence on real GDP 

per capita in absolute terms in the study because a 1 unit increase in it leads to a 7.07% decrease 

in real GDP per capita. The negative relationship between PRRG and real GDP per capita in 

the study is statistically significant at 10% significance level. The negative relationship is 

because impediments to land ownership continue to persist in SSA and this adversely affects 

wealth generation and economic growth in the sub region (Koch, 2020). Again, inadequate 

guarantee for secured property rights in SSA disincentivises capital inflows and foreign direct 

investments in Africa and this does not auger well for the sub-region’s economic growth and 

development (Coulibaly et al., 2018). In between the two extremes are Quality of Budgetary 

and Financial Management (QBFM), Efficiency of Revenue Mobilisation (ERM) and 

Transparency, Accountability and Corruption in the public sector (TAC).  

 

The index of Budgetary and Financial Management (QBFM) has a negative relationship with 

real GDP per capita and is statistically significant at 1% in the study. Specifically, when QBFM 

improves by 1 unit score, real GDP per capita declines by 15.85%, all other things remaining 
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the same. The high debt levels in SSA countries are a testament that the subregion’s Budgetary 

and Financial Management is not good enough, which accounts for its bad effect on real GDP 

per capita in the subregion. Public debts to GDP in SSA had risen sharply to a peak of 63.1% 

in 2020 after the debt reliefs granted thirty SSA countries which saw a decline in their median 

public debts to GDP from around 85% in the 2000s to 34% in 2011 (Heitzig et al., 2021 and 

Atingi-Ego et al., 2021). The debt reliefs were granted under the heavily indebted poor countries 

(HIPCs) initiative and the multilateral debt relief initiative (MDRI). Again, the Efficiency of 

Revenue Mobilisation’s index reported a positive relationship with real GDP per capita at 1% 

significance level. It is the only index among the five indices of PSMI that is positively 

correlated with real GDP per capita in the study. Specifically, when Revenue Mobilisation 

improves by 1 score, economies in SSA growths by 8.34%. This is not surprising because 

efficient revenue mobilisations enable the government to have access to sufficient funds to 

finance critical public goods and other development needs to generate sustained economic 

growth. Revenue mobilisation in SSA has significantly improved over the years, with tax 

revenues to GDP increasing from 11 percent in the early 2000s to 15 percent in 2019 before the 

Corona Virus pandemic (Coulibaly and Gandhi, 2018 and Aslam et al., 2022). As noted by 

Gaspar et al. (2016), a tax-to-GDP ratio of 15 percent accelerates economic growth and 

development and therefore the Revenue Mobilisation’s influence on real GDP per capita in the 

study is justified. 

 

 

Moreover, TAC has a negative relationship with real GDP per capita in the study and is 

statistically significant at 1% significance level. Specifically, a 1 score increase in the index of 

TAC leads to a 17.08% decrease in real GDP per capita, all other things being equal. This is a 

confirmation that lack of transparency and accountability, and the high levels of corruption in 

SSA are detrimental to the subregion’s economic growth. The average score of the index of 
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TAC in the public sector in SSA for the period under study is 2.7 which is far below the World 

Bank’s median score of 3.5.  The lack of transparency, accountability and anti-corruption in 

SSA leads to the misuse of state funds for private purposes and the investment of state resources 

in less productive sectors of the economy. Finally, lack of transparency, accountability and anti-

corruption discourage official development assistance for investments in growth-enhancing 

sectors of the economy. (Makina and Mago, 2015). As noted by Sumanjeet (2015), 

transparency, accountability and anti-corruption are required to generate sustained economic 

growth and development. 

 

Among the five variables the study controlled for such as human capital proxied with education, 

GFCF as a percent of GDP, trade openness, foreign aid, and total natural resources rents as 

percent of GDP, only two were significant in Model (1), the main model for the first objective 

of the study. The two significant control variables are education and GFCF as a percent of GDP. 

Education exhibits a positive relationship with real GDP per capita in the study at 1% 

significance level. Specifically, when education increases by 10%, real GDP per capital will 

grow by 0.073%, all other things being equal. This reflects a  positive relationship between 

education and the growth of SSA economies implying that improvements in human capital 

through upper secondary and tertiary education engender creativity, innovation, and increments 

in productivity which ultimately leads to economic growth. This is in line with the recent 

conclusions drawn by Akinlo and Oyeleke (2020) and Sajoh (2021) that improvements in 

human capital leads to the growth of economies in SSA. 

 

Again, the positive relationship between GFCF as a percent of GDP and growth is significant 

at 10% significance level. The empirical results show that all other things being equal, a 10% 

increase in GFCF as a percent of GDP will lead to an economic growth of 0.011% in SSA. 

Increments in the GFCF as a percent of GDP empower industries to produce more goods and 
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services. Industries become more operationally efficient in the presence of more fixed capital, 

and this generates economic growth. This result is consistent with the finding of Adams (2009) 

that investment leads to economic growth in SSA. Trade, foreign aid, and total natural resources 

rents were found to be insignificant in the study. Trade and foreign aid reported positive 

relationships with real GDP per capita whereas total natural resources rents reported a negative 

relationship with real GDP per capita.  

 

4.6 Conclusion 

The previous sections in this chapter have shown the econometric processes the study used to 

answer the research questions in chapter one. It is evident from the analysis that PSMI positively 

influence the growth of SSA economies. The analysis again revealed that the QPA and PRRG 

indices exert the greatest and the least influences respectively in absolute terms on economic 

growth in SSA. 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND POLICY RECOMMENDATIONS 

5.1 Introduction  

The summary of the main findings of the study and conclusion, policy recommendations and 

limitations are presented in this chapter.  

 

5.2 Summary of findings and conclusion 

Reasons for SSA’s underdevelopment continue to dominate empirical studies. Among some of 

the reasons given are unfavourable geography, poor economic structures, extractive political 

and economic institutions or poor governance, and high and unsustainable public debts, among 

others. This study investigated the effect of PSMI on economic growth in SSA. The study 

further explored the effects of the indices of PSMI on economic growth with the view to 

unravelling the indices that exert the greatest and the least influence on economic growth in 

SSA. The study used a balanced panel data on real GDP per capita on thirty (30) countries in 

SSA from 2005 to 2020 to empirically answer the research questions of the study. 

 

The study first examined the effects of PSMI and other control variables such as Education as 

a proxy for human capital (Edu), gross fixed capital formation as percent of GDP (as a proxy 

for investment), trade openness, foreign aid and total natural resource rents as a percent of GDP 

on real GDP per capita in SSA. The first estimation was done using the Random Effects 

estimation in accordance with the results of the Hausman test. Thereafter, the Panel Corrected 

Standard Errors (PCSE) corrected for first-order serial correlation was used to address the 

econometric issues in the model such as cross-sectional dependence, first-order serial 

correlation and heteroskedasticity. The study then disaggregated the countries into strong and 

weak PSMI performers using the World Bank’s median score of 3.5. The study proceeded to 
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investigate the effects of property rights, budgetary and financial management, revenue 

mobilisation, public administration, and transparency, accountability and corruption in the 

public sector on economic growth in SSA with five models which are Models (7), (8), (9), (10) 

and (11). Four out of the five models which are Models (7), (8), (9) and (11) were estimated 

with the Random Effects estimation technique as it was selected by the Hausman tests. The 

Hausman test, however, chose the Fixed Effects technique for the estimation of Model (10). 

The Driscoll-Kraay Standard Errors was finally used to address the presence of cross-sectional 

dependence, serial correlation and heteroskedasticity in all the models.  

 

The study concluded that, improvement in PSMI by 1 score generates an 8.55% growth in the 

economies of SSA. Again, the study found that Public Administration exerts the greatest 

influence whereas Property Rights exerts the less influence, both in absolute terms, on the 

growth of SSA’s economies. Specifically, improvements in Public Administration and Property 

Rights by 1 score leads to a decline in real GDP per capita by 28.04% and 7.07% respectively. 

Using the World Bank’s median score of 3.5, the study concluded that PSMI_ST correlates 

positively with economic growth whereas PSMI_WK correlates negatively with economic 

growth, though both were not statistically significant at all levels of significance. The study 

finally concluded that increments in upper secondary and tertiary educational attainments and 

gross fixed capital formation lead to economic growth in SSA in line with a priori expectations 

and economic theory.  

 

5.3 Policy Recommendations  

In accordance with the findings of the study, the underlisted recommendations are made. First, 

it is recommended that SSA governments, bilateral and multilateral development partners, civil 

society organisations and key stakeholders should collaborate to build effective and robust 

PSMI for the sub-region. This can be done by doing a comprehensive stakeholder mapping to 
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identify all the relevant stakeholders, establishing clearly defined metrics for accountability for 

public institutions, and the stakeholders engaging regularly to share knowledge about how best 

to improve SSA’s PSMI. SSA governments are entreated to increase their transparency and 

accountability to their citizens, development partners and all relevant organisations by making 

all government financial information easily accessible on open data platforms They are also 

entreated to improve their revenue collection and management mechanisms and institute 

efficient property rights to attract enough local and foreign investments for the subregions 

sustained economic growth and development. 

 

Second, SSA governments should embark on credible and irreversible reforms that will 

minimise or eliminate corruption at all levels of their states. This will help SSA governments 

to avoid the misappropriation of state resources and mobilise enough funds to invest in critical 

public goods and services for the growth of the sub-region. Modern innovative technology 

should be employed to eliminate middlemen, streamline administrative processes, improve 

public sector delivery, and eliminate corruption.  Finally, as found by the study that education 

and gross fixed capital formation are sine qua nons for SSAs economic growth, the necessary 

investments should be made by the governments of SSA and their development partners to 

improve the physical and human capital of the subregion. Investments in the education sector 

should focus on aligning the curricula with the current and future job market and development 

needs of the country. Small and medium-sized enterprises should be provided with targeted 

support, including access to markets and credit, as well as regular training, to empower them to 

enhance their productivity. 
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5.4 Limitations of the study 

The study failed to determine whether the effects of PSMI on real GDP per capita in SSA are 

unidirectional or bidirectional. Future studies should explore the possibility of bidirectional 

causality between PSMI and economic growth in SSA. 

 

Finally, the baseline models are static panel models. Future studies should employ more 

advanced models such as dynamic panel models, dynamic heterogeneous panel models, among 

others.   
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APPENDIX 

Appendix I: List of the 30 countries in SSA used in the study by region. 

West Africa  East Africa  Central Africa  South Africa  

Mauritania Comoros Burundi Lesotho 

Cote d’Ivoire Ethiopia  Central African Republic  Mozambique 

Cameroon Kenya Chad Zambia 

Benin Madagascar Congo, Democratic Republic Zimbabwe  

Gambia Uganda  Rwanda   

Ghana Tanzania     

Nigeria Sudan     

Mali       

Sierra Leone 

 

    

Niger      

Guinea       

Senegal       

Burkina Faso       

Togo       

Source: World Bank’s International Development Association eligible countries in SSA 
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APPENDIX II A: Correlation Matrix for variables in the first objective. 
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Appendix II B: Correlation Matrix for the variables in the second objective. 
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Appendix III A: Pooled OLS regression with no time effects for Model (1). 
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APPENDIX III B: Pooled OLS Regression with time effects for Model (1).

 

Appendix IV A: Fixed Effects regression for Model (1). 
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Appendix IV (B): Random Effects regression for Model (1). 

 

Appendix V (A): Estimation with Strong PSMI – Model (2) 
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Appendix V (B): Estimation with Weak PSMI - Model (3) 

 

Appendix VI (A): Fixed effects regression for Model (4)  
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Appendix VI (B): Random Effects regression for Model (4)

 

Appendix VII (A): Fixed Effects Estimation for Model (5). 
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Appendix VII (B): Random Effects Estimation for Model (5). 

 

Appendix VIII (A): Fixed Effects Estimation for Model (6). 
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Appendix VIII (B): Random Effects Estimation for Model (6). 

 

 

Appendix IX (A): Fixed Effects Estimation for Model (7) 
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Appendix IX (B): Randoms Effects Estimation for Model (7) 

 

 

Appendix X (A): Fixed Effects Estimation for Model (8) 
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Appendix X (B): Random Effects Estimation for Model (8) 

 

 

 

Appendix XI: List of Abbreviations in the appendices above. 

lnrgdppc                              Natural Log of Real GDP Per Capita 

psmi                                    Public Sector Management and Institutions 

edu/ed                                 Education 

gfcf_gdp                             Gross Fixed Capital Formation as a percent of GDP 

to_gdp                                Trade Openness 

lnfa                                     Natural Log of Foreign Aid 

nr_gdp                                Natural Resource Rents as a percent of GDP 

prrg                                     Property Rights and Rule-Based Governance 
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qbfm                                 Quality of Budgetary and Financial Management 

erm                                   Efficiency of Revenue Mobilisation 

qpa                                   Quality of Public Administration 

tac                                     Transparency, Accountability and Corruption in the public sector 

psmi_st                             Strong PSMI 

psmi_wk                           Weak PSMI 

huca                                  Human Capital which is used interchangeability with Education. 
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