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ABSTRACT 

The study focused on the impact that public private partnerships (PPP) has had on the 

economies of sub-Saharan African countries. A quantitative approach was decided on to extend 

the limited empirical studies performed relating to the impact that PPPs have on the economies 

of sub-Saharan Africa. The dissertation has covered annual data extracted from the Work Bank 

PPI database covering 47 of the 55 African states between 1995 and 2015. The analysis was 

designed and performed to test the impact that each of the independent variables: 1) the total 

PPP investment, 2) the PPP investments per type and 3) the PPP Investment per sector had on 

economic growth measured and presented by the Gross Domestic Product (GDC) using the 

System Generalised Method of Moments estimation technique.  

From the panel data analysis, the study could not find a significant effect of total PPPs on 

economic growth. However, the disaggregation analysis shows that both Brownfield and 

Management and Lease contract types of PPP had a positive and significant effect on economic 

growth. This is in line with the theoretical suggestion that the public sector could improve the 

impact that infrastructure investments have on economic growth by improving operational 

efficiency and innovation. In terms of the difference in the results per sector, it does appear that 

PPPs in water and sewerage have a stronger effect on economic growth compared with PPP 

investments in other sectors. In addition, a positive effect of PPP in the transport sector on 

economic growth was also found. Although the result of the analysis does not point to 

conclusive evidence of a causal relationship between PPP and economic growth, the paper does 

provide necessary context to the growing criticism of PPP, and points to further research that 

should be instituted to understand the key performance criteria for PPPs and for discussions 

relating to the subject to be re-ignited. 
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CHAPTER 1 

INTRODUCTION 

1.1 INTRODUCTION  

The infrastructure shortfall in Africa is estimated to be at least US$48 billion per annum (Dornel, 

2014). The African Development Bank (2018) estimates are higher: between US$130 billion and 

US$170 billion. The shortfall is a major constraint for economic development and well-being of 

society on the continent. Theoretically “triple P” also known as Public Private Partnerships (PPP) 

has a significant role to play to fill this gap and it is estimated that PPP can contribute more than 

US$12 billion per annum. (Dornel, 2014).  

 

According to Zangoueinezhad & Azar (2014), PPP can be defined as being a partnership between 

the public sector and the private sector where a structure (project) is created to perform the 

disciplines required to establish infrastructure. The public sector and private sector are allocated 

roles and responsibilities in this structure which ideally should meet their respective goals and 

objectives and match their ability to perform, in accordance with their responsibilities.  Thus, 

synergies are created, and sufficient funding mobilised to activate large scale infrastructure 

developments. It could be argued that the public sector in Africa is at a disadvantage due to resource 

constraints. This has a negative impact on the public sector in Africa’s ability to perform according 

to its obligations in PPP structures and to negotiate beneficial terms to ensure its goals are met 

through these structures. Although the impact of this constraint is expected to be significant on the 

success of PPP in Africa, it will not be addressed in this paper which will focus on the potential of 

PPP for sub-Saharan Africa. Risk associated with the implementation of PPP in sub-Saharan Africa 

should be investigated in further studies.  

 

The World Bank recognises that PPP is an important vehicle to mobilise economic development.  

For the past two decades the World Bank has been a vocal supporter of PPP and the perceived 

benefits it offers for economic growth - a pre-requisite for its sustainable development goals. Due 

to the importance of PPP and its perceived potential, the World Bank collect, accumulate, and 

analyse data relating to PPP in developing countries. The data includes figures from 1985 to date. 

According to this database (World Bank, 2015) investments in PPP between 2011 and 2015 

increased significantly by approximately US$850 billion (33% of total investments). The 

significance of this increase is explained later in this document. 
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Sub-Saharan Africa shared only (7%) of the PPP developing countries’ ‘pie’. Below is the 

distribution from 1985 to 2015 indicating the small portion achieved by sub-Saharan Africa. 

 

Diagram 1.1: Pie chart of PPP investment per developing region 

 

Source: World Bank PPI Project Data Base 

It is therefore clear that PPP in sub-Saharan Africa can grow significantly, and if PPP can mobilise 

economic growth, it is worthy of renewed focus.  In a report (Dintilhac, Ruiz-Nuñez, & Wei, 2015), 

the World Bank confirms the benefits of PPP to economic growth, while it highlights that this 

conclusion is mainly supported by case studies and that empirical evidence is limited. There has 

always been criticism of PPPs due to the lack of transparency and the capitalist nature of such 

partnerships the outcome of which is enrichment of private companies at the cost of society. The 

criticism has been mostly based on case studies and subjective opinion. In the recent past however, 

the quality and basis of criticism has improved with various empirical studies now supporting the 

critics. It has therefore become important to once again verify if there is a causal relationship 

between PPP’s and economic growth and therefore test at a high level what this relationship might 

be in African countries. 

 

Quantitative research performed by Zangoueinezhad & Azar (2014) concludes that there is a 

positive causal relationship between the amount and size of PPP projects and long term economic 

development. The study goes further and stipulates that the type of PPP influences the impact on 

economic growth. This proves that an increase in appropriate PPP will result in increased economic 

development and growth and supports the World Bank’s view that governments should establish 

specific PPP departments (institutions) to ensure the increase of PPP. Their study was published in 

2014, based on data collected up to 2009. As mentioned above, PPP across the world increased by 



 3 

33% between 2011 and 2015 indicating that an update of the research should be undertaken as much 

more data is currently available. Further to this, the study did not include data from any African 

countries. Although it is understood that public sector resource constraints in Africa might negate 

some of the potential benefits of PPP, it is important to start including data from Africa into these 

studies to ensure appropriate buy-in from Africa’s public sector role players. From the literature 

review it has become apparent that the lack of strong institutions in sub-Saharan Africa is expected 

to have a negative drag on the impact PPPs are having on economic growth. Because the results of 

the regression analysis performed in this study could not establish a causal relationship between 

PPP investments made in the selected African countries and economic growth, it highlights the 

importance of building an understanding why African countries are not benefitting like their 

counterparties in the developing world. 

 

This study uses the World Bank database between 1995 and 2015 to determine if a causal 

relationship exist between PPPs and growth in GDP. The total value (in terms of US$ invested) of 

PPPs, the type of PPP and the sector into which the PPPs are invested, are identified, and segregated, 

to determine what the driver of growth could be. As this study analyses PPPs in Africa and its 

impact on GDP, all the African countries with recorded PPP data over the selection period were 

selected. According to some (Eberhard, Kolker, & Leigland, 2014), the most successful PPP in 

Africa in the last 20 years, the Renewable Energy Independent Power Producer Procurement 

Program (REIPPPP) in South Africa, has been implemented in 2011. The data relating to South 

Africa, together with Nigeria, the largest economy in Africa (World Bank, 2016) are of particular 

interest. 

 

This research expands on the problem statement, which is that sub-Saharan Africa’s public sector, 

and global development finance institutions (DFIs) do not allocate sufficient resources to ensure 

that the number and size of PPP will increase and to improve PPP effectiveness to contribute more 

to economic growth. The research proves that the positive causal relationship between PPP and 

economic growth found by Zangoueinezhad & Azar (2014) still exists and that the type of PPP 

influences the level of impact on economic growth. It then will justify the importance of the 

research. The literature review provides context, while the intended research methodology provides 

the reader with an understanding of the scope of the research.  
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1.2 PROBLEM STATEMENT 

Sub-Saharan Africa public sector and global DFIs do not allocate sufficient resources to ensure 

growth in the size and number of PPP in the region so as to breach the infrastructure gap and 

stimulate much needed economic growth. Further to this, the lack of supporting institutions detracts 

from the effectiveness of PPP in the region. This study seeks to address the problem by highlighting 

the relationship between PPP and economic growth, a key factor for the success of both public and 

private sectors. 

The questions the research will answer are: 

Will the increase in PPP investment in sub-Saharan Africa contribute significantly to economic 

growth in the region?  

What type of PPP would have the greatest potential impact on economic growth? 

 

To frame the problem, the table below has been included to show that although progress has been 

made since 1990, between 2014 and 2015 the sub-Saharan Africa region was the only developing 

region where less than a third of its population had access to improved sanitary facilities and only 

35% of its population had access to electricity. This is less than half of the next worst region in 

terms of access to electricity.   

Table 1.1: Access to infrastructure per Developing regions 

 

Poverty in sub-Saharan Africa remains a big problem. Solving this problem needs a bouquet of 

solutions which have been documented in various publications. In most of these publications the 

infrastructure development is listed as a top priority (Calderón et al., 2018). The following graph 

adopted from (Calderón et al., 2018) indicates the infrastructure finance gap estimated for the next 
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decade, and highlights the potential impact of PPPs  to address the gap. Only US$45.3 billion of the 

required US$93.3 billion has been provided for, leaving a gap of US$48 billion.  

 

Diagram 1.2: Bar chart of infrastructure needs and investments 

 

Amounts reflected are US$ billions 

 

The limited empirical research to infer a positive causal relationship between PPP and economic 

growth indicates a need for such research and/or the updating of available research previously 

undertaken. This paper set out to focus on the impact that PPP has had on African countries to 

answer the research question and to stimulate discussions relating to the benefit of PPP in the 

African context. Empirical research that has been identified as proving the causal relationship 

between PPP and economic growth was published in 2014 in the International Journal of Social 

Economics with the following title: “How public-private partnership projects impact infrastructure 

industry for economic growth” (Zangoueinezhad & Azar, 2014). A weakness of this study is that 

no African countries were selected for inclusion. To enhance the study, the PPP and economic 

growth data of 47 African countries will be analysed which will provide some African context. 

Through the literature review it became apparent that the most prominent determinant of PPP 

success is the existence of strong PPP institutions. This study does not test the impact that PPP 

institutions have on the success in terms of economic growth created by PPPs; but recommends this 

for further studies. 

 

If the positive causal relationship found by Zangoueinezhad and Azar (2014) is confirmed by this 

proposed research, it should activate renewed focus and support of PPP by the public sector and 

private sector in the sub-Saharan Africa region. If the results indicate a contradiction to the 

Zangoueinezhad and Azar (2014) study, additional research should be performed to establish why 

the theoretic benefits of PPP are not being achieved. This research would specifically be important 
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to the sub-Saharan Africa due to its infrastructure back-log and limited state/government resources, 

and thus its reliance on alternative funding mechanisms to fund infrastructure. Comparing the two 

graphs below it seems clear that PPP investments in sub-Saharan Africa are more erratic than the 

rest of the developing world. One of the reasons for the erratic nature of PPP investments in Sub-

Sahara Africa is the inability of governments coupled with a lack of political will, to ensure 

sustained investments via PPP structures. By including the African countries in this study, it is 

expected that the long-term benefits of PPP structures would be proven even in the African contexts 

and that this would motivate for stronger government support for PPPs. If the rest of the developing 

world is benefitting from sustained PPP investments, there should be no reason why this success 

story cannot be repeated in sub-Saharan Africa. 

Diagram 1.3: Total investment in energy, transport, and water, by section, for developing countries  

 

Diagram 1.4: Total investment in energy, transport, and water, by section for the Sub-Saharan 

Africa region 

 

The following section provides the specific research objectives, including the hypothesis which will 

be tested to provide answers to the research question. 
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1.3 RESEARCH OBJECTIVES AND HYPOTHESIS 

The objective of the research is to establish if the causal relationship found by Zangoueinezhad & 

Azar (2014) between PPP and economic growth exist for the African countries selected.  

i. To examine the effect of PPP investments on economic growth in sub-Saharan Africa. 

ii. To examine the effect of the type of PPP investments on economic growth in sub-Saharan 

Africa. 

iii. To examine the effect of PPP investments dissected by sector, on economic growth in sub-

Saharan Africa.  

 

The following hypothesis will be tested: 

i) PPP investments result in a higher growth rate of GDP. 

ii) The type of PPP influences the rate of GDP growth resulting from the PPP 

iii) The sector of PPP influences the rate of GDP growth resulting from the PPP 

1.4 JUSTIFICATION OF THE STUDY 

To understand the importance of the study, it is important to understand the objectives of the 

stakeholders and specifically, parties directly involved with PPP in the public and private sectors.  

The public sector led by government is primarily responsible to serve and thus improve, the living 

conditions of the people it governs. This includes the provision of social infrastructure. Success for 

governments would be the creation of additional infrastructure resulting from the gearing of 

government funds enabled by PPP. Theoretically, this will accelerate economic growth which in 

turn, will support the improvement of living conditions for all. According to Bhattacharya, 

Oppenheim & Stern (2015) the world currently spends circa US$2.5 trillion to US$3 trillion dollars 

annually on infrastructure while it requires US$6 trillion annual infrastructure investment to reach 

the World Bank objectives which will result in sustainable improved living conditions, globally. 

Mobilising  private sector funding has the potential to significantly reduce the funding gap 

(Bielenberg, Kerlin, Oppenheim & Roberts, 2016).  

 

The private sector is generally defined as being the part of the economy, which is controlled by 

private individuals or groups, usually as a means of enterprise for profit. The private sector needs 

to serve it shareholders and create value for them. The private sector would be successful if it could 

be proven that their contributions to PPP would improve triple bottom line performance (Eadie, 

Millar & Grant, 2013). One of these “bottom lines” is improving the social environment, and this 

requires economic growth.  
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Economic growth is therefore the critical success factor linking the two partners in PPP. As the 

critical success factor it is important to establish if there is a positive causal relationship between 

PPP and economic growth. Due to limited empirical evidence confirming the causal relationship 

between PPP and economic growth in sub-Saharan Africa, the focus of the study is on sub-Saharan 

African countries with data of 47 countries analysed. In the sub-Saharan African context, the impact 

that the type of PPP and the sector into which PPP invests funds will have on economic growth is 

important to understand, due to limited government resources. These limited resources need to be 

prioritised to ensure the greatest impact on economic growth. This will include the establishment of 

supporting specialised institutions. 

1.5 LIMITATION OF THE STUDY 

This study is limited to the measurement of the impact that PPPs have on economic growth in Sub-

Saharan Africa and does not provide statistical evidence of the amplifying contribution that key 

success factors could have on the impact on economic growth. Focus should be shifted towards 

these key success factors for PPP, as the literature reviewed points towards the apparent lack of 

strong institutions in sub-Saharan Africa having a negative drag on the impact that PPPs are having 

on economic growth. 

1.6 ORGANISATION OF THE STUDY 

The rest of the study is organised as follows:  

Chapter two provides an overview of the relevant literature reviewed.   

Chapter three explains the research methodology and data selection. 

Chapter four discusses the finding of the analysis performed.  

Chapter five provides the conclusion and recommendations for future studies on the subject 

matter. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 INTRODUCTION 

This chapter provides an overview of existing literature to contextualise the importance of 

quantitative studies relating to developing countries (focussing on Africa) to determine if a causal 

relationship exists between PPPs and economic growth. The review starts off by presenting an 

understanding of the literature available relating to infrastructure backlog and the potential impact 

of PPPs to breach the infrastructure gap in the sub-Saharan Africa. It will then provide an acceptable 

definition of PPPs through a process of reflecting on definitions in the literature. Context is then 

provided by a theoretical framework. With respect to the literature relating to critical success factors 

(CSF) of PPPs, a consistent theme has been present namely, the requirements of enabling 

institutions. A separate section dealing with this to provide further context and potential impact on 

the results of the qualitative tests has been created. The paper then critically reviews the empirical 

literature. A summary is provided, incorporating all the considerations considered in the literature 

review. The literature review is sub-divided to assist with reading and following the review. 

2.2 OVERVIEW OF INFRASTRUCTURE NEEDS AND PPPs IN SUB-SAHARAN 

AFRICA 

The fact that more than 60% of sub-Saharan Africa’s urban population live in areas which are 

exposed to at least one of the following limitations: overcrowding, inadequate water and sanitation 

provision, unsound houses (Fox, 2014), is a clear indication that the continent is in dire need of 

infrastructure development! This sentiment is shared by the African Development Bank indicating 

that the annual infrastructure funding gap is estimated to be more than US$67 billion (African 

Development Bank, 2018). This infrastructure funding gap is not expected to be closed by the public 

sector alone as rapid population growth and urbanisation in sub-Saharan Africa (Leck et al., 2018) 

will undoubtedly place an unattainable demand on government resources and capacities (Fox, 

2014). Below is a table providing the state of infrastructure in selected countries, ranked with the 

rest of the world. In terms of population, the average ranking is 84, but in terms of infrastructure 

the average ranking for electricity, rail, roads and airports is between 109 and 143, highlighting the 

relative infrastrucutre lag across the African countries. 

  

Table 2.1: Stock of infrastructure – World ranking 
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POP. POP. Electricity Rail Roads Airports 

(Millions)
Ranking of

237 

Ranking of

219 

Ranking of

136 

Ranking of

224 

Ranking of

237 

Algeria 43.58 35 42 50 46 36

Angola 33.64 42 102 63 103 54

Benin 13.30 74 177 116 121 172

Botswana 2.35 144 135 95 95 70

Burkina  Faso 21.38 59 152 108 124 133

Cabo Verde 0.00 172 172 176 156

Cameroon 28.52 51 109 89 65 111

Chad 17.41 68 190 89 81

Comoros 0.86 163 207 187 185

Congo 105.04 15 106 48 34 27

Cote d'Ivoire 28.09 52 104 104 62 124

Congo, Dem. Rep. 5.42 119 143 112 108 123

Djibouti 0.94 162 170 127 163 151

Egypt 106.44 14 22 39 74 65

Ethiopia 110.87 12 99 105 40 82

Gambia 2.22 146 182 161 220

Gabon 2.28 145 137 106 127 97

Ghana 32.37 44 94 92 45 154

Guinea 12.88 76 162 88 85 143

Kenya 54.69 27 105 52 31 28

Lesotho 2.18 147 165 144 130

Liberia 5.21 123 184 117 135 116

Madagascar 27.53 53 142 96 96 66

Malawi 20.31 62 144 99 123 112

Mal i 20.14 63 136 110 38 127

Mauritius 1.39 156 134 168 180

Mauritania 4.08 128 147 100 131 114

Morocco 36.56 40 68 73 80 79

Mozambique 30.89 46 79 41 97 57

Namibia 2.68 142 145 65 83 51

Niger 23.61 56 167 118 115

Nigeria 219.46 6 67 54 29 87

Rwanda 12.94 75 164 148 171

Sao Tome and Principe 0.00 183 203 177 205

Senegal 16.08 72 126 94 120 135

Seychel les 0.00 197 175 195 150

Sierra  Leone 6.81 108 185 134 161

Somal ia 12.09 78 176 125 89

South Africa 56.98 26 21 13 10 20

Sudan 46.75 31 89 31 98 74

Eswatini 1.11 160 173 122 157 148

Tanzania 62.09 24 114 43 56 33

Togo 8.28 100 189 111 133 163

Tunis ia 11.81 79 78 70 119

Uganda 44.71 33 130 85 112 93

Zimbabwe 14.83 73 113 58 49 29

Zambia 19.08 65 98 59 72 64

Average 28.30 84 132 81 104 109

Adjusted average 84 143 141 110 109

Source: https://www.cia.gov/the-world-factbook/field

 STOCK OF INFRASTRUCTURE 

Country
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Studies on the relationship between infrastructure and economic growth in sub-Saharan Africa are 

mostly limited to theoretical and case studies and there is no strong consensus araising out of 

empirical evidence. This can be explained by the vast differences in African countries, the type of 

infrastructure and the periods under study. From 10 Sub-Saharan Africa PPP case studies, 

Yescombe (2017) found a mixture of success and failure, but noted that all existing PPPs resulted 

in private sector investment of public infrastructure. Studies done to improve the success rate of 

PPP in Africa, and to increase the levels of PPP, includes studies focusing on successful PPPs (Osei-

kyei & Chan, 2016), unsuccessful PPP  (Tati, 2005) and lessons learned in Africa (Sanni & Hashim, 

2014). The common learning is that governments need to to create a condusive investment 

environment and ensure the approprite resources, including human capital, legal structures, and 

funding, are in place to attract more and sustained private sector funding. This is also supported by 

UNCTAD (2018) stating that the economic growth rebound could benefit from certainty in  

Nigerian and South African ?development policy. They go on to state that fiscal consolidation 

should be expanded to improve conditions for private investment. 

2.3 DEFINITION OF TERMS 

2.3.1 Public Private Partnerships (PPPs) 

Although Mcgeorge, Mcgeorge & Jefferies (2012) note some concern regarding the consistency of 

definitions presented of PPP, it would not be unreasonable to accept the following definition 

provided by Zangoueinezhad & Azar (2014): A PPP can be defined as being a partnership between 

the public sector and the private sector where a structure (project) is created to perform the 

disciplines required to establish infrastructure. The public sector and private sector are allocated 

roles and responsibilities in this structure which ideally should meet the respective goals and 

objectives of the project. This definition is supported by Gbadegesin and Aluko (2014), confirming 

that PPP is a concept involving the cooperation of public and private sectors. The definition also 

incorporates Mcgeorge et al. (2012) citing Jefferies and McGeorge (2008) for defining a PPP 

consortium as being a temporary structure of stakeholders with competing goals and objectives. 

Leck et al. (2018)’s definition of a PPP focusses on risk transfer being a critical component of PPP. 

This is incorporated in the accepted definition as part of the responsibility allocation component.  
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2.4 THEORETICAL FRAMEWORK: PPPs AND ECONOMIC GROWTH 

For centuries, economic growth has been studied. Various growth models have been developed and 

refined to provide an understanding of how, and why, economic growth occurs, and what influences 

growth. Different models tend to highlight different drivers of economic growth. 

 

The work of Zangoueinezhad & Azar (2014) refers to the definition for economic growth provided 

by Yoo and Ku (2009), concluding that economic growth is the increase of GDP per capita, and it 

states that economic growth is primarily a long-run concern. GDP is estimated by a country’s 

statistical agency. This is then compared or divided by the number of people in the country and 

equates to GDP per capita. The difference between the previous GDP per capita and the current 

GDP per capita is the growth, which is then used to reflect the economic growth for the period 

between the two measurement dates. Productivity stimulates economic growth which explains why 

economic growth started to be significant at the time of the industrial revolution. The relevance of 

economic growth in an economy is that it improves the quality of life of those living within that 

economy. For this reason, the topic has been research significantly. 

 

Some of the most pertinent theories have been reviewed, and specific reference to the impact of 

infrastructure investment have been extracted, to work towards a theoretical impact assessment of 

PPPs on economic growth. In the 18th century, T Malthus created the Malthusian model which 

concluded that economic growth will be limited over time as population growth will counter higher 

productivity (Kogel & Prskawetz, 2001). Malthus further predicted that economic growth would be 

limited by limited resources, climate change and overcrowding. His view was popular prior to the 

impact of the industrial revolution between 1760 and 1840. To date Malthus’s predictions have not 

materialised, due to the rise of technology and science and the ability to adapt and utilise alternative 

resources to replace scares resources. One of the limited resources was agricultural land, but the 

ability to transport produce mitigated the risk of famine posed by this limitation. This was made 

possible by the revolution in transportation partially caused by massive infrastructure investment 

into railroads. According to Field (2011), post-World War II  growth was partially driven by the 

building of highways  and capital investments in manufacturing and chemical industries. The 

neoclassic growth model of Solow (1956) concludes that to increase the rate of economic growth, 

investment as a percentage of GDP needs to increase. However, he qualifies this by stating that 

exponential growth will return to a steady state over time due to returns reducing as a result of the 

increased rate of investment. The alternative to ensure higher economic growth is to improve 
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technology, which increases productivity of capital or labour. He further suggests that poorer 

countries (this includes most sub-Saharan African countries) that invest a greater percentage of their 

GDP should see a greater economic growth than richer countries. Although Romer (1986) placed 

focus on increasing both capital, and labour productivity by technological advancement, they also 

argued that additional investments would not necessarily lead to reduced returns as stated by Solow. 

They highlighted that the type of investment played a significant role on the impact it had on 

economic development. More recently Munnell (1992) performed an analysis in the wake of 

criticism of the US government using research findings to support the strategy for increased 

infrastructure investment. She found that the evidence did support the inference that infrastructure 

investment resulted in immediate economic stimulus and had a significant positive impact on output 

growth. 

In terms of the sub-Saharan Africa context, Estache et al. (2005) measured the impact of 

infrastructure on the economy in all sub-Saharan countries. Of the five types of infrastructure 

analysed, they concluded that all but sanitation infrastructure influenced economic growth 

positively. 

 

In the World Bank’s incomplete study by Dintilhac et al.(2015) the following statement is made:  

 

The academic empirical literature on the links between infrastructure and economic growth 

is extensive and there are a few comprehensive literature reviews to comprehensive studies 

performed to support the notion that infrastructure development supports economic growth. 

(2015: p3).  

 

Existing literature and policy experts support the argument that more infrastructure reduces 

production costs of goods and services resulting in increased productivity and subsequently 

economic growth (Ansar, Flyvbjerg, Budzier, & Lunn, 2018), inferring that a higher level of 

infrastructure development will result in a higher level of economic growth. 

Further to this, the literature reviewed indicates that PPP brings additional sources of funding for to 

public sector infrastructure investment. If appropriately utilised, accelerated economic growth 

should ensue. This becomes one of the benefits of PPP listed by Yescombe (2017). Infrastructure 

projects in Nigeria linked to transportation, electricity, water provision, and natural resources, are 

suitable areas for PPPs, while projects linked to education, property construction, tourism, and 

cultural facilities, are less suitable (Babatunde, Opawole, & Akinsiku, 2012). 
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2.5 THE ROLE OF INSTITUTIONS IN THE SUCCESS OF PPPs 

A country’s economic environment has the greatest impact on the level of infrastructure 

investments. This has a direct impact on the level of economic growth (Khan & Reinhart, 1990). 

With this as a basis, it is understandable that the following statement was made: 

 

“Certain key factors are necessary for PPPs to be successful. These include the need for a 

clear institutional framework to govern PPPs, legislation and its enforcement, political will, 

transparency, as well as developing the capacity of staff in government to effectively prepare 

and implement projects.” (Sanusi, 2012. p 6) 

 

In the above quoted keynote address, the slow PPP implementation in Nigeria and limited  

infrastructure development is compared to Brazil and India, two developing countries having much 

more success in this department.  

 

The important role that a central development finance instituion (DFI) plays in the success of PPPs, 

with specific reference being made to the success achieved by the Brazilian Development Bank 

(BNDES) and the Infrastructure Development Finance Company (IDFC) of India, is highlighted as 

a critical success factor (CSF). Development Finance Institutions are an important factor of creating 

a clear institutional framework to govern PPP’s, legislation, and its enforcement (Sanusi, 2012). 

Analysis of panel data on PPP infrastructure projects between 1990 and 2003 have indicated that 

market conditions are the most important determinants of PPPs. In other words, larger market size 

attracts more private investors to PPPs. Global development agents play a key role in assisting 

underdeveloped countries attract private investors into PPPs, to create infrastructure development, 

and to stimulate economic growth (Hammami, Ruhashyankiko, & Yehoue, 2006). 

 

“Institutions can be defined as persistent and connected sets of rules that prescribe behavioral roles, 

constrain activity and shape expectation” (Keohane, 1988). Although this definition  can be 

interpreted widely, the intention is to focus on the more narrow interpretation and specify formal 

institutions created by government, as PPPs support vehicles. Understanding that   these institutions 

develop differently in different countries is important and can contribute to the understanding of the 

impact that PPPs have on economic growth. Jooste, Levitt & Scott (2011) did a case study, including 

Victoria (Australia), British Colombia (Canada) and South Africa to understand how the ‘PPP 

institution’ developed in the three geographic areas. The study refers to role players within the 
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institutions introducing PPPs. In the analysis of PPPs in South Africa they found that international 

development agencies played a significant role in the absence of a central agent. However in 

Victoria and British Columbia, evidence indicated that a strong central agent expedites the 

implementation and quality of the PPP-enabling institutions. Similar to South Africa, the indications 

are that other sub-Saharan Africa countries need to introrduce and improve institutions to support 

PPPs. The low level of CSF studies in developing countries can be attributable to the PPP concept 

not yet being fully explored. China is the anomaly being the only developing country included in 

the list of countries where the greatest amount of research has been done on this subject. Research 

in these countries has shown to  improve the implementation of PPPs (Osei-Kyei & Chan, 2015).  

 

In a study (Panayides, Parola, & Lam,  2015) focusing on port development in developing countries 

by implementing PPP, it was found that the impact of institutional variables was statistically 

significant for the success of the PPP projects. The importance of institutional development is 

highlighted by Zhang, Gao, Feng & Sun (2015) stating that the introduction of PPPs needs to be 

supported by changes in institutional arrangements as it has a direct effect on the performance of 

PPPs. While the above represents a critical success factor, Zhang et al., (2015) found that the 

approach followed by China to implement PPPs and learn each time from experience is also 

necessary to expedite the growth of this funding structure for infrastructure. Three of the five CSFs 

for PPP according to Hardcastle, Edwards, Akintoye & Li (2005) refer to strong institutional 

oversight. The links are explained per CSF: 1) Effective procurement requires well organised and 

committed public agency; 2) Good project implementation includes the necessity for a favourable 

legal framework and a favourable economic policy support 3) Favourable economic conditions.  

Babatunde et al.(2012) adds to this by confirming in their nine CSFs that a favourable framework 

and sound economic policy are necessary to improve effectiveness of PPPs. 

 

Institutional shortcomings has become a significant risk to the success of PPPs in Brazil (Barral & 

Haas, 2007). Barral and Haas predicted a boom of infrastructure projects in Brazil following the 

government’s Growth Acceleration Plan, and suggested that the successful implementation of PPPs 

could be a catalyst for this boom. The concern is that the institutional risk associated with sub-

Saharan African countries might influence the outcome of the current research and dilute the causal 

relationship between PPPs and economic growth. 
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2.6 EMPIRICAL LITERATURE 

Using a long-run historical dataset on infrastructure capital, Farhadi (2015) concluded that increased 

infrastructure influenced productivity positively, but not substantially. Khan and Reinhart (1990) 

found (empirically) that private investments into infrastructure projects have a larger direct effect 

on economic growth than public investments. The study does however qualify this finding by 

highlighting the fact that the indirect impacts were not tested. The study performed by 

Zangoueinezhad & Azar (2014) concluded that infrastructure PPPs can influence economic growth 

and development significantly and it can fill the gap between demand and government resources by 

accessing private sector financial resources, especially in developing countries. Further to this, a 

recent unpublished study (Mofokeng, 2018) found that PPPs contribute positively to economic 

growth at a ten percent level of significance. However, in the same study the data was stratified in 

sectors, and none of the individual sectors were shown to contribute to economic growth. Economic 

growth and development are reliant on infrastructure (Bhattacharya et al., 2015) and if government 

resource limitations limits infrastructure development, PPP provides a solution to such limitation 

(Yescombe, 2017). PPP provides integrated solutions for public infrastructure (Cheung, E., Chan, 

A., Kajewski, S., 2013) as the private sector is more innovative about seeking feasible solutions 

(Gbadegesin & Aluko, 2014), (Cheung et al., 2013), (Eadie et al., 2013) and (Zou, Wang,  & Fang, 

  2008). Mohamad, Ismail, & Mohd Said (2018) found that the more innovation introduced in PPPs 

resulted in better value for money. PPP is also a solution for the limited resources of governments 

as it is an alternative source of funding (Cheung et al., 2013), (Ameyaw, Adei-Kumi, &  Owusu-

Manu,  2015) and (Wibowo & Alfen, 2015). PPP is likewise a solution for  increased investments 

needs resulting from the infrastructure gap of developing countries, but to achieve the value for 

money objectives, the risks need to be allocated appropriately (Ibrahim, Price, & Dainty, 2006). 

PPP should lead to improved efficiency (Trangkanont & Charoenngam, 2014), (Ameyaw et al., 

2015) and (Zou et al., 2008) resulting in positive value for money (VfM). This has become the main 

focus when the benefits of PPP are analysed (Eadie et al., 2013), (Ameyaw et al., 2015) and (Zou 

et al., 2008). Da Cruz, Simões & Marques (2014) found that feasibility studies should guide the 

decision regarding a funding structure for  infrastructure projects. PPP is one such structure, which 

should be chosen if there is evidence that it provides a superior VfM proposition.  

 

Unfortunately, current research linking economic growth specifically with PPP is not without 

contestation and the use of evidence-based research is growing. This is reflected in statements like 

these:  
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“The underlying rationale of PPPs as a tool of governance is that both the public sector 

and private sector have specific qualities, and if those qualities are combined, then the result 

will be better for all.” (Vaillancourt Rosenau, 1999)  

 

The private sector often interprets this to mean that market pressures inevitably make the 

private sector more efficient than their public sector equivalent. However, this view is 

strongly disputed by Crouch (2003), Sheil (2003) and others who subscribe to the view that 

PPPs are more to do with political motivation than efficiency.” (Mcgeorge et al., 2012. p 

419) 

 

Even harsher criticism is evident in a study performed by Shankar Nayak (2018) which states that 

the objectives of PPPs are to privatise and maximise profit for private companies while allocating 

the risks to the public sector and communities. Ansar et al. (2018) warns against high-level, poor-

quality infrastructure projects as while studying China’s infrastructure development, they found that 

a typical project failed to yield positive risk-related returns and that unproductive infrastructure 

projects are a drag on the economy. It is conceded that PPP has some inherent limitations, 

specifically from the perspective of governments. These include its limited transparency due to the 

private sector’s requirement of confidentiality (Ameyaw et al., 2015). The lack of transparency 

results in governments taking too much risk, to the result of their being inexperienced in negotiating 

such partnerships (Zou et al., 2008) and no public review is undertaken to point out potential risks. 

Due to the complex arrangements, the time and cost of planning and formalising the arrangements 

for PPP are high (Zou et al., 2008) and result in the aborting of a high ratio of projects (Trangkanont 

& Charoenngam, 2014). It would indicate that PPPs are more suitable to larger projects and might 

be too expensive for smaller projects. The private sector prices risk into its offered funding which 

results in relative high funding rates, making the projects expensive (Eadie et al., 2013) and 

(Ameyaw et al., 2015). 

 

The following key success factors have been extracted from the literature to be considered when 

the conclusion of the study is analysed or when application thereof is considered. The importance 

of government support is (obviously) critical as a  partner, but a suitable regulatory framework 

within which a PPP can operated is required (Atmo & Duffield, 2014) and (Wibowo & Alfen, 2015). 

A key principal for PPP is the sharing or allocation of risks (Gbadegesin & Aluko, 2014), (Cheung 
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et al., 2013) and (Wibowo & Alfen, 2015). This is specified for example by the Hong Kong 

administration’s Efficiency Unit (2003) that recommended risk should be allocated according to the 

party’s ability to manage or control that applicable risk.  For the private sector to accept some of 

the risk however, factors must be in place to mitigate the risk such as guarantees from international 

organisations and host governments. These will be essential for securing private investment (Atmo 

& Duffield, 2014). And finally a water tight legal framework (Wibowo & Alfen, 2015) is required 

to ensure  a fair distribution of risks and benefits. 

2.7 SUMMARY 

In theory PPPs should increase economic growth as additional sources of funding combines with 

state funding to create infrastructure supporting economic growth. It is argued that PPPs will result 

in better value for money outcomes as private sector efficiency could improve performance and 

output. Although the synergies created by PPP could be disputed, it is factual that the private sector 

controls a significant portion of global savings that could be put to use to close the infrastructure 

investment gap. PPP thus presents a means to mobilise private sector funding.  Africa remains a 

dark horse as limited state resources, a significant infrastructure backlog, growing populations, and 

resource riches all point towards the need for PPP. Yet the number and value of public-private 

projects over the last ten years have been erratic, indicating that changes are required to ensure a 

sustained increase in growth enhancing public and private sector partnerships. 

 

The following study seeks to prove that increased levels of PPP will result in increased economic 

growth even in sub-Saharan Africa. The proposed analysis is deemed to be the most appropriate to 

address the problem statement and to meet the objective of this study. Concern exists about the 

impact of inefficient institutions might have on the research results and therefore further studies into 

the reasons for failed PPPs is probably required. 

 

 

 

 

 

 



 19 

CHAPTER 3 

METHODOLOGY OF RESEARCH 
 

3.1 INTRODUCTION  

This chapter describes the approach that has been taken and followed to perform analysis to address 

the research question. The research design and data sampling are presented in this chapter and an 

explanation is provided for the analytical framework and estimation approach, including the 

regression equation. It then elaborates on the variables and the rational for its use in the regression 

equation.  

3.2 RESEARCH APPROACH  

The study is about testing a theory, and the hypotheses will be tested by quantitative methods. It is 

an appropriate methodology as limited quantitative studies have been performed to establish the 

causal relationship between PPPs and economic growth. Most studies performed are case studies, 

which are influenced by case specific influences. The quantitative approach comprises a regression 

equation that encompasses longitudinal data analysis of variables that change over time, to establish 

if there are any interrelationships between the independent and dependent variables used in the 

analysis. System Generalised Methods of Moments (SGMM) for panel data was utilised to do the 

estimations as recommended by Bond, Hoeffler & Temple (2001) and Hoeffler (2002) to ensure 

unbiased estimates and to limit the risk of endogeneity among variables.   

3.3 DATA SAMPLING 

Data from the Private Participation Infrastructure database (World Bank, 2015) relating to PPP data 

and the World Bank Database reporting on the gross domestic product of the selected countries, 

will be used. The studied period will be from 1995 to 2018. This is secondary data, ideal for the 

research as it allows for longitudinal and international (regional) studies both of which are non-

obtrusive. 

 

The applied information consists of various projects, and the applicable data relating to 47 of the 55 

African states from both mentioned data bases. The eight states which have been omitted had no 

PPP data listed on the PPI database. They are Burundi, Central African Republic, Equatorial Guinea, 

Eritrea, Eswatini, Guinea-Bissau, Libya, and South Sudan. The 47 countries selected will test and 

validate the model and the related coefficients. The countries which are outside of the sub-Saharan 
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Africa region have also been included to create awareness of the potential of PPPs to generate 

economic growth, and act as comparators for sub-Saharan African nations.  

3.4 ANALYSTICAL FRAMEWORK 

3.4.1 Regression Equation 

The relationship between PPP investments and economic growth is modelled by using the Bond et 

al. (2001) dynamic panel growth equation below: 

 

𝑦𝑖𝑡 = 𝛼 𝑦𝑖,−1 + 𝑥′𝑖𝑡𝛽 + 𝜇𝑖 + 𝜖𝑖𝑡       i= 1,,N and t= 2,…,T  

 

Where  

𝑦𝑖𝑡:  GDP per capita growth rate 

𝑦𝑖,−1:  lagged value of GDP per capita growth rate 

𝑥′𝑖𝑡: vector of growth 

𝜇𝑖: country specific fixed effect 

𝜖𝑖𝑡: error term 

 

By using this equation, we will analyse the impact that PPP investments have on economic growth. 

The role that gross capital formation, population growth, inflation, DFIs and private sector, play in 

PPP investments is controlled in the model. To determine if the type of PPP and sector into which 

the PPP investment is made plays a role on the impact on economic growth, the model will be 

adjusted to ring-fence each type of PPP and each sector. For this, PPPs have been divided in four 

types namely, greenfield, brownfield, management and lease, and divestiture. The sectors identified 

are information and communication, energy, transport, and water. 

 

Applying the growth equation to determine the impact of PPP on economic growth as adopted from 

Mofokeng (2018): 

𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝑦𝑖,𝑡−1 + 𝛽2𝑃𝑃𝑃𝑖,𝑡 + 𝛽3𝐺𝐶𝐹𝑖,𝑡 + 𝛽4𝑃𝑜𝑃𝑖,𝑡 + 𝛽5𝐼𝑁𝐹𝑖,𝑡 + 𝛽6𝐵𝑀𝑖,𝑡 + 𝛽7𝐷𝐶𝑃𝑆𝑖,𝑡 +

𝜇𝑖 + 𝜀𝑖,𝑡         (Equation 1) 
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Where 𝑖 and 𝑡 denote country and year, respectively; PPP is PPP investments in US$; 𝐺𝐶𝐹 

represents gross capital formation; 𝑃O𝑃 denotes population growth; 𝐼𝑁𝐹 is the inflation rate; BM is 

broad money supply and DCP represents the domestic credit to the private sector.  

 

To ring fence each type of PPP, the total PPP has been substituted by PPP per typology to create 

equation two.2.  

𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝑦𝑖,𝑡−1 + 𝛽2𝑃𝑃𝑃_𝑇𝑌𝑃𝐸𝑖,𝑡 + 𝛽3𝐺𝐶𝐹𝑖,𝑡 + 𝛽4𝑃𝑂𝑃𝑖,𝑡 + 𝛽5𝐼𝑁𝐹𝑖,𝑡 + 𝛽6𝐵𝑀𝑖,𝑡 +

𝛽7𝐷𝐶𝑃𝑆𝑖,𝑡 + 𝜇𝑖 + 𝜀𝑖,𝑡        (Equation 2) 

 

Where 𝑃𝑃𝑃_𝑇𝑌𝑃𝐸 is a dummy variable coded as zero for no investments and one for the Greenfield 

type (𝑃𝑃𝑃_𝐺), two for PPP for brownfield investments (𝑃𝑃𝑃_𝐵), three for PPP for management 

and lease investments (𝑃𝑃𝑃_𝑀&𝐿), four for PPP for divestiture is (𝑃𝑃𝑃_𝐷), and five for multiple 

types of PPP (𝑃𝑃𝑃_𝑀).  

 

To ring fence each sector into which the PPP was made, the total PPP has been substituted by PPP 

per sector to create equation three.  

𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛽1𝑦𝑖,𝑡−1 + 𝛽2𝑃𝑃𝑃_𝑆𝐸𝐶𝑇𝑂𝑅𝑖,𝑡 + 𝛽3𝐺𝐶𝐹𝑖,𝑡 + 𝛽4𝑃𝑂𝑃𝑖,𝑡 + 𝛽5𝐼𝑁𝐹𝑖,𝑡 + 𝛽6𝐵𝑀𝑖,𝑡 +

𝛽7𝐷𝐶𝑃𝑆𝑖,𝑡 + 𝜇𝑖 + 𝜀𝑖,𝑡        (Equation 3) 

 

Where 𝑃𝑃𝑃_𝑆𝐸𝐶𝑇𝑂𝑅 is a dummy variable coded as zero for no investments and one.1 for PPP for 

the information and communication sector (𝑃𝑃𝑃_𝐼𝐶), two for the energy sector (𝑃𝑃𝑃_𝐸), three for 

PPP for transportation is (𝑃𝑃𝑃_𝑇), four for PPP for water ( 𝑃𝑃𝑃_𝑊) and five multiple sectors 

(𝑃𝑃𝑃_𝑀𝑆). 

3.5 DESCRIPTION OF VARIABLES 

This section presents the description of the variables in the regression model and theoretical linkages 

between each independent variable and the dependent variable. 

3.5.1 GDP growth rate 

Economic growth is the dependent variable which is presented in this study as the GDP Growth 

rate. This is measured annually and shows the change in the gross domestic product from year to 

year. 
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3.5.2 PPP investments  

The three independent variables applied in the regression equation all relate to PPP investments, 

being total PPP Investments, PPP investments per type of investment and PPP investment per sector 

into which the investments were made. Theoretically, investments in infrastructure improves 

productivity leading to economic growth. PPP provides the platform for the private sector 

investment in infrastructure side by side with government. Total PPP investments increases 

investment in infrastructure as it supplements investment in infrastructure by the public sector. 

Therefore, the expectation that an increase in Total PPP investment will result in higher economic 

growth. The second predictor variable is the PPP investment per type of investment. The type of 

investments has been categorised as greenfield projects, brownfield projects; investments in 

management and lease contract; divestiture and where multiple project types have received 

investment. Greenfield investments relates to new infrastructure and expected growth follows as 

explained with the total PPP investments. For brownfield, management and lease and divestiture, 

the notion of superior productivity and innovation in the private sector is expected to improve 

productivity from the existing infrastructure and therefore increase economic growth. The third 

predictor variable is the PPP investment per sector of investment. Estache et al. (2005) found that 

of the five types of infrastructure analysed, they concluded that all but sanitation infrastructure has 

positively influenced economic growth.  

3.5.3 Gross capital formation LC 

Gross capital formation (which includes PPPs) is an indication of investments made into 

infrastructure as additions to fixed assets, increase in stocks, and net acquisitions of valuables, can 

be linked to infrastructure. Economic growth and development are reliant on infrastructure 

(Bhattacharya et al., 2015) as the expansion of infrastructure reduces production costs of goods and 

services, resulting in increased productivity and subsequently economic growth (Ansar, Flyvbjerg,  

Budzier & Lunn, 2018). The higher the GCF, the higher the economic growth is expected to register. 

3.5.4 Population growth 

Population growth impacts economic growth measured by the growth in GDP per capita. Population 

is a denominator in the formula calculating GDP per capita.  If GDP remains static while population 

grows, it results in negative per capita GDP. This is in-line with the historically popular Malthunius 

model. Population growth is therefore expected to have a negative impact on economic growth. 

This however ignores the potential impact that population growth has on competition and 

subsequent technological advances improving productivity and reversing the dragging effect on 

economic growth. The study remains cognisant of this potential counter impact.  
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3.5.5 Inflation 

Inflation is a rise in the general price level as a percentage: year-on-year. There is a wide belief that 

inflation is not neutral in relation to economic growth, and that specifically high inflation results in 

depressed economic growth. This is supported by a study performed by Barro (1995) who estimated 

a reduction in real GDP growth after 30 years of between four and seven percent if the long-term 

average inflation is increased by ten percent. It is therefore understood that higher inflation results 

in a reduction in economic growth in the long run. For this reason, it has been included as a control 

variable. 

3.5.6 DFI involvement (Broad money supply) 

DFIs and other multilateral entities exist specifically to support and mobilise development which is 

specifically aligned to economic growth. These institutions are necessary to assist underdeveloped 

countries to attract private investors for infrastructure development programmes, and stimulate 

economic growth (Hammami et al., 2006). It is expected that an increase in DFI investments should 

increase economic growth. To measure the impact that DFI and other multilateral entities have on 

PPPs, broad money supply, which is a measure of the amount of money circulating in a national 

economy, has been included as a proxy. 

3.5.7 Private sector (Domestic credit to the private sector) 

The private sector has more investable capital than the private sector with two out of three total 

investments in Africa being made by the private sector (Stampini, Leung, Diarra, & Pla, 2013). The 

impact of private sector investment on economic growth is included via a proxy, being the credit 

extension to the private sector. This include financial resources provided to the private sector such 

as loans and advances, purchases of non-equity securities, trade credits, and other accounts 

receivable (Olowofeso, Adeleke, & Udoji, 2015). These resources can then be invested in public 

infrastructure among other investments.  

 

The model will be tested to see if the selected independent variances, together with the control 

variables explain most of the change in the dependent variable. If this can be confirmed the 

regression model will be acceptable. 
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Table 3.1: Description of variables 

 Measurement Expected Sign 

Dependent Variable 

Economic Growth 

Movement in gross domestic product per capita – year-

on-year  

Independent Variable 

PPP_Invest 

 Total investment via public private partnership (PPP) 

to establish infrastructure Positive  

PPP_Type 

PPP type of investments defined as zero if no 

investments; one for investments in greenfield projects, 

two for investments in brownfield projects; three for 

investments in management and lease contracts; four 

for investments in divestiture and five for investments 

in multiple project types Positive 

PPP_Sector 

PPP sector investments defined as zero if no 

investments during the year; one for investments in 

ICT; two for investments in energy, three for 

investments in water and sewerage; four for 

investments in transport and five for investments in 

multiple sectors 
Positive 

Control variables 

Gross capital formation Gross capital formation is gross additions to fixed 

assets; increase in stocks and net acquisitions of 

valuables, an indication of investments made into 

infrastructure.  Positive 

Population Population growth as percentage: year-on-year Negative 

Inflation Inflation is a rise in the general price level as a 

percentage: year-on-year.  Negative 

Broad Money supply Broad money is a measure of the amount of money, 

circulating in a national economy   Positive 

Domestic credit to the 

private sector 

Financial resources provided to the private sector, such 

as loans and advances, purchases of non-equity 

securities, trade credits and other accounts receivable 

(Olowofeso et al., 2015). Positive 

 

3.6 ESTIMATION APPROACH 

In the estimation of the dynamic panel models (1-3), the system GMM is preferred above simple 

cross-section regression for dynamic panel data (Bond et al., 2001) and (Hoeffler, 2002). Ding & 

Knight (2009) found that by using GMM estimation techniques, the augmented Solow model can 

explain economic growth in China. Furthermore, Hoeffler (2002) confirmed that by using a 

dynamic panel data approach to deal with omitted values and endogeneity, the augmented Solow 

growth Model could explain Africa’s low economic growth.  Bond et al., (2001) recommends that 

the regression equation is presented as a dynamic panel data model. Unobserved time-invariant 
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country-specific effects can be mitigated by taking first differences. The righthand side of the 

variables in the first-difference equation should be adjusted by using levels of the series lagged two 

periods or more.  

 

To select the best model, significance must be 0.05; if a similar result, then the model with a higher 

F statistic will be chosen. The results of the best model per independent variable will then be 

analysed against the hypothesis and empirical evidence from which a conclusion will be derived. 

Each of the above statements and techniques will be assessed for validity and compared to 

acceptable research methodology. 

 

System GMM is a system of two equations and the Xtabond2 command allows wide capabilities 

for Stata. System GMM is desirable as it has the potential of solving difficult estimation problems. 

System GMM accounts for unobserved country-specific data and endogeneity in growth models is 

controlled by using instrumental variables. It is the most efficient estimator for dynamic panel data 

models (Bond et al., 2001). The result is unbiased, and estimations are consistent. The disadvantage 

of System GMM is that it is complicated and can easily generate invalid results. It further increases 

the risk that estimators could be misused or misunderstood (Roodman, 2009).  
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CHAPTER 4 

DISCUSSION OF FINDINGS 

4.1 INTRODUCTION  

This chapter discusses the findings from the data analysis that set out to establish if there is a causal 

relationship between PPP investments and economic growth. The findings relate to the impact that 

PPP have on economic growth for selected African countries. The type and sector-specific findings 

indicate if the type and sector of PPP investments influence the effectiveness measured in terms of 

economic growth. The chapter is structured in four sections: the description of the statistics, a review 

of the correlation of variables, a regression results discussion, and a summary of the key findings. 

4.2 DESCRIPTIVE STATISTICS 

The table below provides the summary of the weighting of the various types and sectors into which 

PPPs have been made over the study period in terms of the number of PPPs and the average size 

(value) of the PPPs across the 47 selected countries. 

Table 4.1: Summary statistic relating to PPPs 

  Mean N 

PPP Total investments 

No PPP investment  843 

PPP Investment 444.6869 285 

PPP Type of investments 

No PPP investment over a twelve-month period  788 

Greenfield project 329.4453 156 

Brownfield project 279.0875 55 

Management and lease contract 3.1 34 

Divestiture 325.7727 22 

Multiple 722.193 73 

 PPP Investments by sector 

No PPP investment during year   843 

Information and communication technology (ICT) 241.2011 54 

Energy 482.3064 110 

Water and sewerage 205.3857 7 

Transport 183.3186 59 

Multiple 880.0674 55 
Source: Candidate’s estimate from research data 
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The data was extracted on an annual basis and therefore in both type and sector a category of 

‘Multiple’ has been added to distinguish from single-type, and sector, investments on an annual 

basis. The averages indicated above are the average investment per year of investments, and not 

necessarily the average value of each PPP. The average size of the Multiple category is higher than 

the other averages as it includes investments across types and sectors. 

In the years that only one sector or type has been preferred, it seems like sufficient data still exists 

to indicate specific type, and sector, comparisons, and preferences. As expected, most (45%) of the 

number of exclusive investments occurred in the Greenfield typology. This is in line with 

expectation as it relates to new infrastructure which the governments would favour due to political 

benefits. The average value for Greenfield PPPs was the largest in terms of the specific types. The 

average value of the Managed and Lease Contracts was significantly lower than the other types, 

making this the least significant type. In terms of the sectors, the energy sector was favoured, 

attracting 39% of the exclusive PPPs with the average size of those PPPs also being significantly 

higher than the PPPs for other sectors. This could be explained by the successful REIPPPP 

implemented since 2011 in South Africa which was very well supported by both the South African 

government, the South African private sector, and the international private sector. The low number 

of years where water and sewerage have been exclusively selected for PPPs indicate that this is a 

less preferred sector for PPP investments.   

The statistic for the control variables analysed are presented in the table below. This indicates that 

the following variables have outliers: Inflation (INF), Domestic credit to private sector (DCPS) and 

Broad Money (BM). The standard deviation of INF and DCPS seems very high compared to the 

mean, which could be the result of outliers resulting from the vast difference in the economies of 

the countries selected. 
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Table 4.2: Summary statistics 

 Mean Median Std Dev. Min Max N 

LnGDP 22.838 22.803 1.594 18.146 27.066 1093 

GDP (US) 3.01E+10 8.00E+09 6.73E+10 7.60E+07 5.68E+11 1093 

INF 9.964 5.369 33.449 -60.496 541.909 999 

LnGCF 21.396 21.383 1.585 18.687 24.406 1009 

GCF(US) 7.51E+09 1.93E+09 1.52E+10 -2.06E+07 9.74E+10 1009 

DCPS 21.969 13.873 25.702 0.491 160.125 971 

LnBM 25.766 26.288 2.800 15.516 31.120 1070 

Broad Money 1.59E+12 2.61E+11 3.78E+12 5478652 3.27E+13 1070 

LnPOP 15.881 16.245 1.626 11.229 19.093 1128 

POP 1.99E+07 1.14E+07 2.74E+07 75304 1.96E+08 1128 
Note: GDP=Gross domestic product; INF=Inflation; GCF=Gross capital formation; DCPS=Domestic credit to private 

sector; BM=Broad money supply; POP=Population growth. The prefix Ln = Natural logarithm of the variable. Source: 

Candidate’s estimate from research data 

A natural log transformation was performed on the dependent variable, on GDP, and three of the 

independent variables, namely gross capital formation (GCF), broad money and population growth 

(POP), to reduce skewness of data and to ensure reliability of the results. 

4.3 CORRELATION RESULTS 

The table below shows the correlation between the variables. The larger values indicate a stronger 

relationship, and correlation between variables in the regression analysis. This is also an indication 

of multicollinearity. Values below 0.7 are acceptable, while results higher that this number is an 

indication of a high correlation which could influence the output of the regression model. 

Correlation coefficients ranging between 0.5 and 0.7 are notable. 

The independent variables do not seem to correlate highly with one another, while POP and GCF 

does seem to correlate highly with the dependent variable GDP. Other notable correlations which 

are higher than 50% is the correlation between PPP-type and PPP-sector, which is expected, coming 

from the same dataset. This is not a concern as these two variables are not used in the same 

regression model. The correlation between POP with BM and GCF is just above 50% and is deemed 

to be acceptable. The risk of the regression analysis results being biased due to multicollinearity is 

acceptable due to the relatively low levels of correlation between the independent variables. 
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Table 4.3: Correlation matrix 

  1 2 3 4 5 6 7 8 9 

1.GDP 1.000                 

2.PPP_TYPE 0.214 1.000               

  0.000                 

3.PPP_SECTOR 0.307 0.675 1.000             

  0.000 0.000               

4.PPP_Invest. 0.464 0.158 0.281 1.000           

  0.000 0.008 0.000             

5.INF 0.030 0.007 -0.024 -0.166 1.000         

  0.342 0.827 0.453 0.007           

6. GCF 0.820 0.185 0.279 0.412 0.064 1.000       

  0.000 0.000 0.000 0.000 0.053         

7. DCPS 0.300 0.061 0.151 0.283 -0.194 0.378 1.000     

  0.000 0.056 0.000 0.000 0.000 0.000       

8. BM 0.556 0.163 0.200 0.168 -0.233 0.403 0.034 1.000   

  0.000 0.000 0.000 0.005 0.000 0.000 0.294     

9. POP 0.791 0.208 0.250 0.317 0.177 0.533 -0.050 0.504 1.000 

  0.000 0.000 0.000 0.000 0.000 0.000 0.122 0.000   
Note: GDP=Gross domestic product; PPP_TYPE=PPP type investment; PPP_SECTOR= PPP sector investment; 

PPP_Invest= PPP aggregate investments; INF=Inflation; GCF=Gross capital formation; DCPS=Domestic credit to private 

sector; BM=Broad money supply; POP=Population growth. Italicised values indicate p-values, defined as 1% of p<0.001; 

5% if p<0.05 and 10% if p<0.1. Source: Candidate’s estimate from research data 

 

4.4 REGRESSION RESULTS  

4.4.1 PPP investments and economic growth  

The Hausman test was performed to select the most appropriate regression model. The output of 

this test indicated that the Null hypothesis, to accept the Random Effect model, should be rejected 

in favour of the Fixed Effect model. The probability (p) values were less than 5% resulting in the 

rejection of the null hypothesis. The Fixed Effect model has therefore been selected as the most 

appropriate regression model to be used.  

To ensure the robustness of the regression results, analytical tests were performed to identify if there 

was a significant risk of heteroscedasticity or autocorrelation which could result in biased 

coefficient estimates. The Breusch Pagan / Cook Weisberg test was applied to test for the risk of 

heteroskedasticity. A statistically significant chi-squared value implies the absence of 

heteroscedasticity. For PPP investments in total, and PPP investments by sector, it does not pose a 

significant risk, but the contrary seems to be the case for PPP by type. The probability of chi-squared 
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for the regression model testing the impact of the PPP type on economic growth is 0.000. This 

model’s variables are heteroscedastic and therefore the regression has to be run with robust standard 

errors to mitigate the risk of biased coefficient estimates. 

To test the assumption that the error terms are independent of one another, the Wooldridge test for 

autocorrelation has been applied to test for the existence of autocorrelation within the research 

variables. The results of the tests performed on all three models have highlighted the risk of 

autocorrelation within the model variables, as significant p-values are less than 5%.  

The R-squared measurement is an indication of how well the independent variables explain the 

change in dependent variable. Across the three models the R-squared value ranged between 89% to 

92%. The independent variables explain more than 89% of the change in the dependent variable 

indicating a good fit of the model. This is further supported by the Wald-F test results being greater 

than 130 for all three regression models. The results in terms of coefficients estimates does correlate 

this.  

The results from the first regression model testing the impact of total PPPs invested on economic 

growth are presented in Table 4.4. The results from the regression does not support the expected 

causal relationship between PPP investments and economic growth. The statistical impact that PPPs 

have on economic growth in the targeted African countries between 1995 and 2018 seems to be 

insignificant. This contradicts previous findings by Zangoueinezhad & Azar (2014) and Mofokeng 

(2018) who found significant statistical evidence that PPPs contribute positively to economic 

growth. The reason for the difference in results is probably due to the selection of countries studied. 

Zangoueinezhad & Azar (2014) study was limited to China, Brazil and India and although the 

Mofokeng (2018) study included six African countries, it only represented 16% of the total countries 

selected.  In her study, the contribution by the African countries to the data was even less significant 

than 16%, considering the low level of PPP investments in Africa, compared with the rest of the 

developing world  (refer to diagram 1.1). Zangoueinezhad & Azar (2014) specifically note that PPP 

investments in sub-Saharan Africa lag significantly behind China, Brazil, and India due to the 

investment environment not being conducive to PPP investments. A further potential reason for the 

results could be that the PPP investments made in Africa have been linked to poor quality 

infrastructure projects which results in a drag on the economy noted by Ansar et al. (2018). 
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Table 4.4: Results for PPP investments and economic growth 

Dependent variable: Ln (Gross domestic product) 

 Fixed Effects  OLS-PCSE 

 Coefficient std. err.  Coefficient std. err. 

Constant 10.352** 4.665  6.121*** 0.330 

PPPI 0.022 0.014  0.003 0.008 

INF -0.006** 0.003  -0.004*** 0.001 

LnGCF 0.277*** 0.070  0.496*** 0.021 

DCPS -0.008*** 0.002  0.009*** 0.001 

LnBM 0.060 0.057  -0.002 0.010 

LnPOP 0.309 0.316  0.369*** 0.020 

F/Wald 𝜒2 130.05***    3994.81***   

R-squared 0.9238    0.9992   

Hausman 𝜒2 154.39        

Prob > 𝜒2 0.000        

BP/CW Hettest 𝜒2 0.29        

Prob > 𝜒2 0.5888        

WAR(1): F 123.507        

Prob > F 0.000        

Countries 45    45   

Observations 839    839   
Note: PPP Dummy = PPP investment dummy defined as 0 if no investments and 1 otherwise. INF= Inflation; LnGCF= 

Natural logarithm of gross capital formation; DCPS=Domestic credit to private sector; LnBM= Natural logarithm of 

broad money supply; LnPOP= Natural logarithm of population. Hausman 𝜒2 denotes the test of fixed versus random 

effect models, WAR(1) denotes Wooldridge test for autocorrelation in panel data; BP/CW Hettest denotes Breusch–

Pagan/Cook–Weisberg test for heteroskedasticity. ***, and ** denotes significance at 1% and 5%, respectively. Source: 

Candidate’s estimate from research data using STATA 17.  

Of the control variables, only the POP and GCF seems to have a notable effect on economic growth 

as was indicated from the correlation matrix. GCF has a positive correlation with growth as 

expected. Per expectation, INF showed a minor negative correlation with economic growth, 

although less profound than expected. The DCPS was expected to have a positive influence on GDP, 

this however has not been the case and it seems like the conclusion reached by Birdsall & Ellis 

(2003) that private sector focus on profit, and not to create public infrastructure, was still applicable 

for the timeframe of this study even though the private sector is busy changing to include triple 

bottom line and ESG considerations. BM, being the proxy for DFI involvement, was expected to 

have a positive correlation with the dependent variable, the results not supporting this inference 

therefore raise significant concerns over the way that DFI invest in Africa, and this needs further 

investigation. 
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4.4.2 PPP-type investments and economic growth  

The remaining two regression models have specifically been designed and run to establish if the 

type of PPP or the sector for investment, has a significant impact on the resultant expected economic 

growth. The results of the model testing the impact of a particular type of PPP on economic growth 

presented in Table 4.5, resembles the results from the total PPP investment. The results from the 

regression do not support the expected relationship between any type of PPP investment and 

economic growth. Notably, the impact of both Brownfield and Management and Lease Contracts is 

significant at a 5% significance level. This is in line with the theoretic suggestion that the public 

sector could improve infrastructure impact on economic growth by improving operational 

efficiency and innovation. This is applicable to Management and Lease Contracts, where private 

sector operates public infrastructure, and with Brownfields, where previous infrastructure is 

changed or improved by the PPP investment. Although Divestiture is the only type with a negative 

coefficient, the correlations are low across all 5 types of PPPs, and from this analysis it cannot be 

concluded that the type of PPP significantly causes economic growth. 
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Table 4.5: Results for PPP-type investments and economic growth 

Dependent variable: Ln (Gross domestic product) 

 Fixed Effects  OLS-PCSE 

 Coef. Std. Err.  Coef. Std. Err. 

Constant -4.964*** 1.184  3.194*** 0.249 

PPP-type (no investments)        

Greenfield project 0.003 0.020  -0.056* 0.032 

Brownfield 0.081** 0.033  0.135** 0.052 

Management and Lease Contract 0.099** 0.042  0.008 0.066 

Divestiture -0.015 0.062  -0.077 0.081 

Multiple 0.007 0.028  0.007 0.046 

INF 0.001 0.002  0.004* 0.002 

LnGCF 0.408*** 0.022  0.713*** 0.025 

DCPS -0.001 0.002  0.008*** 0.001 

LnBM 0.135*** 0.014  0.007 0.006 

LnPOP 0.981*** 0.100  0.262*** 0.023 

F/Wald 𝜒2 612.87***    13706.84***  
R-squared 0.8866    0.9453  
Hausman 𝜒2 24.31        

Prob > 𝜒2 0.0038        

WAR(1): F 233.344        

Prob > F 0.000        

BP/CW Hettest chi2 19.67        

Prob > 𝜒2   0.000        

Countries 45    45   

Observations 839    839   
Note: PPP_TYPE=PPP-type investment, defined as 0 if no investments; 1 for Greenfield project, 2 for Brownfield project; 3 for 

Management and lease contract; 4 for Divestiture and 5 for Multiple project types. INF=Natural logarithm of inflation; 

LnGCF= Natural logarithm of gross capital formation; DCPS=Domestic credit to private sector; LnBM= Natural logarithm of 

broad money supply; LnPOP= Natural logarithm of population. Hausman 𝜒2 denotes the test of fixed versus random effect 

models, WAR(1) denotes Wooldridge test for autocorrelation in panel data; BP/CW Hettest denotes Breusch–Pagan/Cook–

Weisberg test for heteroskedasticity. ***, ** and * denotes significance at 1%, 5% and 10% respectively. Source: Candidate’s 

estimate from research data using STATA 17.  

 

4.4.3 PPP sector investment and economic growth  

The results from the regression analysis testing the impact of PPPs per sector on economic growth is 

presented in Table 4.6. In terms of the difference in the results per sector, it does seem like the PPPs 

in water and sewerage had a stronger influence on GDP than PPP investment in the other sectors. 

This contradicts the expectation which was supported by Estache et al. (2005) concluding that, of the 

investments in the 5 infrastructure sectors analysed, all but sanitation infrastructure influenced 

economic growth, positively. This could once again be driven by poorly structured PPPs in Africa 
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resulting in poor quality infrastructure. The impact of PPP in the transport sector on economic growth 

is significant at 10% significance level. This supports a long-standing relationship between transport 

infrastructure and economic growth, already evident since the industrial revolution when 

infrastructure investment in transport resulted in economic growth defying projections made by early 

economists like Malthus. 

Table 4.6: Results for PPP sector investment and Economic growth 

Dependent variable: Ln (Gross domestic product) 

 Fixed Effects  OLS-PCSE 

 Coef. Std. Err.  Coef. Std. Err. 

Constant -63.485** 5.652  -6.424 4.123 

PPP_Sector (no investments)      

ICT -0.032 0.030  -0.085* 0.051 

Energy 0.025 0.023  -0.026 0.037 

Water and sewerage 0.104 0.075  0.062 0.110 

Transport 0.049* 0.028  0.082* 0.049 

Multiple 0.010 0.029  0.045 0.055 

INF 0.000 0.001  0.005** 0.002 

LnGCF 0.408*** 0.020  0.703*** 0.027 

DCPS -0.008*** 0.002  0.007*** 0.001 

LnBM 0.070*** 0.014  0.003 0.006 

LnPop 0.019 0.131  0.267*** 0.024 

F/Wald 𝜒2 640.75***   13974.43***  
R-squared 0.9000   0.9454  
Hausman 𝜒2 148.84     
Prob > 𝜒2 0.000     
WAR(1): F 129.71     
Prob > F 0.000     
BP/CW Hettest 𝜒2 0.000     
Prob > 𝜒2 0.9742     
Countries 45   45  
Observations 839   839  

Note: PPP_SECTOR= PPP sector investment defined as 0 if no investments; 1 for ICT; 2 for energy, 3 for water and sewerage; 

4 for transport and 5 for multiple sectors; INF=Natural logarithm of inflation; LnGCF= Natural logarithm of gross capital 

formation; DCPS=Domestic credit to private sector; LnBM= Natural logarithm of broad money supply; LnPOP= Natural 

logarithm of Population. Hausman 𝜒2 denotes the test of fixed versus random effect models, WAR(1) denotes Wooldridge test for 

autocorrelation in panel data; BP/CW Hettest denotes BresBreusch–Pagan/Cook–Weisberg test for heteroskedasticity. ***, ** 

and * denotes significance at 1%, 5%, and 10%, respectively. Source: Candidate’s estimate from research data using STATA 17.  
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4.5 CHAPTER SUMMARY  

Although the R-squared measurement indicated that the models selected was a good fit for the data 

with around 90% of the difference in the dependent variable being explained by the independent 

variables across the three models. The results of the regression do not support the hypothesis that 

PPP investments in the selected African countries have created economic growth. Comparing these 

results with those of previous studies and the theoretical case, highlights the necessity to seek to 

understand why the impact on African countries does not mimic the impact that PPP has on other 

developing countries. It validates the concern about the impact of inefficient institutions on the 

effect PPP has on economic growth, referred to in Chapter 3 where the literature is reviewed. 

  



 
 

CHAPTER 5 

CONCLUSION 

5.1 INTRODUCTION  

This chapter provides an overview of the research performed and contextualises the findings 

against the objective of the research. It then moves on to provide some recommendations for 

the public sector in sub-Saharan Africa to consider when approaching PPP to generate 

economic growth. The chapter concludes with suggestions for further studies to be built upon 

this research. 

5.2 SUMMARY AND CONCLUSION 

This dissertation examined the public sector of sub-Saharan African countries to focus on PPP 

to bridge the infrastructure gap and enable necessary economic growth in order to achieve 

global development targets set by the World Bank. Private sector capital and operational 

efficiency inserted into infrastructure investment via PPP is expected to alleviate pressure on 

public finance and achieve these goals. The study was specifically focused on sub-Saharan 

Africa to create a context and to stimulate further studies on Africa, by providing empirical 

evidence of past performance of PPP in this region and comparing it to the theoretical 

hypothesis. 

PPP data of 47 of the 55 African states were selected between 1995 and 2018 and analysed by 

using an expanded convergence growth model to determine if a causal relationship between 

PPP and economic growth could be inferred. The analysis was extended to test if the specific 

type or sector into which the PPP is made, has an impact on the economic growth benefit 

flowing from PPPs. The models were found to be a good match for the data, but the results of 

the analysis did not indicate any conclusive evidence of economic growth being caused by PPP 

in the countries selected. This contradicts studies covering Brazil, India and China that 

conclude, PPP has improved economic growth in developing economies. The study does 

conclude however that PPPs linked to public sector infrastructure managed by the private sector 

referred to as Management and Lease Contracts, and existing infrastructure which have been 

expanded (Brownfield) does have a significant influence on economic growth. It also points to 

a significant impact PPPs have on economic growth when investing in the transport sector. 

Comparing these results with those of previous studies and the theoretical case, highlights the 

necessity to seek to understand why the impact on African Countries does not mimic the impact 
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that PPP has on other developing countries. It validates the concern about the impact of 

inefficient institutions on PPPs contributing to economic growth and supports the World 

Bank’s view that governments should establish specific PPP departments (institutions) to 

ensure equally, the increase of PPP and successful outcomes. This study therefore succeeds in 

highlighting PPP as a solution to address the infrastructure gap, but not as it was designed to 

do. Instead of proving that PPP in sub-Saharan Africa has stimulated economic growth, it has 

re-iterated that PPPs cannot succeed in isolation. and it has become clear that much more focus 

needs to go into getting it right on the continent. 

5.3 RECOMMENDATIONS 

Focus should be shifted towards the key success factors for PPP, reviewed as part of the 

literature review of this paper. The literature points towards the apparent lack of strong 

institutions in sub-Saharan Africa having a negative drag on the impact that PPPs are having 

on economic growth. Another barrier is the limited economic size of African countries which 

detracts from the private sector’s appetite to enter PPPs. A way to overcome these barriers as 

well as the resource limitations of the public sector in Africa is to create regional PPP 

institutions which can collaborate with global development agencies and negotiate with large 

private sector role players. This should result in more equitable risk sharing, and value for 

money, in the roll out of PPPs across the continent. 

5.4 FURTHER STUDIES 

This current study should be extended to track the impact of institutions on economic 

development and growth resulting from PPP. The existence of such institutions and their 

strength is not directly available from World Bank data, but the strength of governance in each 

country can serve as a proxy for the existence of strong specific PPP institutions. Worldwide 

governance indicators, available from the World Bank website can be used by applying a score 

to each of the categories. These scores per category should be equally weighted to create a 

weighted-strength-of-institutions score which can be included in the regression. It is expected 

that the countries with higher scores allow for a better investment landscape which will support 

PPPs and increase subsequent economic growth stimulated through PPP infrastructure 

development. It is recommended that the largest three economies in Africa, together with India, 

Brazil, and China, be selected for the analysis so as to act as comparators for the selected 

African countries. A further area for investigation will be the key risks associated with the 
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implementation of PPP in sub-Saharan Africa and why these are not mitigated sufficiently to 

improve the impact of PPPs. 
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