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Abstract 

The study explored the impact of infrastructure on economic 

growth in Africa. It adopted a qualitative and quantitative approach to 

achieve its objectives which includes: (1) A review of case studies on 

infrastructure to identify lessons that can help stakeholders in the continent 

improve on infrastructure,(2) An analysis of individual trends of selected 

infrastructure indicators in Africa and (3) Assessment of the aggregate 

impact of the selected infrastructure indicators(i.e. Road, Electricity, 

Telecommunication, Water and Sanitation) on GDP for the period 2000 to 

2010 given the control variables (FDI, Political Stability, Population and 

Trade).The qualitative findings suggest that there is the need for much 

more investment to be injected into the provision of infrastructure in the 

African continent characterized by important factors like Political 

Stability, liberalizing the economy to allow for more private sector 

participation, establishment of appropriate regulatory frameworks, local 
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capacity building, community participation, more research and 

development(R&D) amongst others. The trend analysis revealed the stable 

and unstable performance of the infrastructure indicators and factors 

influencing those trends like Political instability, private sector 

participation, low investment, poor maintenance culture etc which can 

serve as useful information for stakeholders in the continent. Finally the 

predicting model (i.e. Multiple stepwise regression) used in the study found 

Road, Electricity and FDI infrastructure to be statistically significant in 

impacting on GDP whiles Telecom, Water and Sanitation infrastructure as 

well as the other control variables namely Population, Trade, Political 

stability were not. On the whole, the study has shown that infrastructure is 

significant in contributing to economic growth in the African continent 

hence the need for much more attention and priority to be given to it by 

stakeholders to help improve on it in the continent. 
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CHAPTER 1 

1.0 Introduction 

This study explores the impact of infrastructure on economic 

growth in Africa. To achieve its objectives, the study adopts a qualitative 

approach by critically reviewing cases of infrastructure projects with a 

focus on drawing lessons from the cases for consideration by stakeholders 

to help improve on infrastructure in the African continent. The study is 

complemented with a quantitative approach by identifying and analyzing 

the trends of the selected infrastructure indicators (i.e. Road, Electricity, 

Telecommunication, Water and Sanitation) with aggregate data from 2000 

to 2010 for 54 African countries. It also assesses the significance of the 

selected infrastructure indicators on economic growth measured by GDP 

given some control variables (i.e. FDI, Political stability, Population, and 

Trade) for 44 African countries. This approach to the study is to help re-

ignite the need for much more attention to be paid to improving the 

deplorable state of infrastructure in Africa by all stakeholders including 

government and the private sector for the benign aspect of infrastructure to 

be experienced in the continent and hence contribute to economic growth. 

This chapter takes a look at the background of the study, the problem 

statement, research questions and objectives, research methodology, 

significance of the study as well as scope and limitations of the study. 
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1.1 Background of the Study 

Economic growth has experienced a study rise in the African 

continent over the past decade. From 2.6% in 1990-2000 it rose to 5.3 % in 

the period 2000–2010 (UNCTAD, 2014). But research however indicate 

that the African continent has not yet achieved the 7 % average growth rate 

required to make significant progress in reducing poverty which could be 

attributed to low investment levels in productive sectors including 

infrastructure. According to UNCTAD (2014), countries in Sub-Saharan 

Africa would need to invest $93 billion per year in infrastructure in order 

to meet their developmental goals. But actual investment in the 

subcontinent is $45 billion, implying a funding gap of about $50 billion per 

year.  

So this study seeks to focus on the infrastructure challenge in the African 

continent with the aim of re-igniting stakeholder’s attention to improving 

on it for growth to reach the target needed for poverty to decline in the 

continent hence improvement in the living standards of the people.  

Infrastructure is considered one of the contributory factors to 

economic growth worldwide. Studies conducted in the academia support 

this claim with literature from scholars like Aschauer (1989) and in policy 

debates like World Bank World Development Report,(1994) (Aschauer, 

1989); (World Bank World Development Report, 1994). On the whole a 



 

3 
 

consensus has emerged that, under the right conditions, infrastructure 

development can play a major role in promoting growth and equity – and, 

through both channels, helping reduce poverty (Calderón C. and Servén L, 

2008). But in spite of this universally acknowledged attributes and 

importance of infrastructure, Sub Saharan Africa (SSA) trails behind other 

regions in infrastructure service delivery and quality, with the gap 

widening over time. Table 1.1 and 1.2 below shows a striking difference of 

infrastructure between SSA Low Income Countries (LIC) and other LIC’s 

as well as among the regions in the African continent. 

Table 1.1 Comparing African Regional Infrastructure     Table 1.2 Africa's Infrastructure Deficit 

  

Comparison at the regional level within the African continent 

reveals a huge disparity in infrastructure stock which needs much attention 
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as shown in table 1.1 above. Table 1.1 above shows improved performance 

by Southern Africa in most of the areas of infrastructure including paved 

road density, fixed-line telephone density etc compared to the other 

regions. In terms of generation capacity for example, Southern Africa’s 

generation capacity is 11 times more than that of East Africa. East Africa 

has much lower fixed line telephone density, electricity coverage compared 

to the other regions. West Africa recorded lower internet density, 

electricity coverage and also improved sanitation. Central Africa also had 

lower internet density compared to all the other regions, including road 

density, improved water and sanitation. These revelations require much 

more measures to be put in place to address these gaps.  

According to Yepes, etal (2008) on just about every measure of 

infrastructure coverage, African countries lag behind their peers in the 

developing world (Yepes, Tito. Pierce,Justin. and Foster,Vivien., 2008). 

Table 1.2 above,   shows a wide gap in paved roads, main line density and 

electricity generation. This gap should serve as a wakeup call for 

stakeholders to address the situation since it’s critical to growth in the 

continent. It is revealing to note that Africa started out with stocks that 

were generally not very different from those in South or East Asia in the 

1960s for roads, in the 1970s for telephones, and in the 1980s for power. 

The comparison with South Asia, which has similar per capita incomes, is 
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particularly striking. In 1970, Sub-Saharan Africa had almost three times 

the generating capacity per million people as South Asia. In 2000, South 

Asia had left SSA far behind—with almost twice the generation capacity 

per million people (Briceño-Garmendia V. F., 2010).  

Furthermore maintenance of such infrastructure has also become a 

challenge. Investment in maintaining existing infrastructure has also lagged 

behind, leaving many African countries with degraded and inefficient 

infrastructure services; poor quality roads, railways, and ports and an 

inadequate ICT backbone (UN-HABITAT, 2011). Added to the 

infrastructure challenge is also the issue of rapid urbanization which is 

putting pressure on the limited infrastructure. It is revealing to note that 

urbanization in Africa is faster than in any other region of the world. It is 

estimated that Africa’s urban population will more than double the 2007 

level of 373.4 million as early as 2025, when 54 % of the population will 

be urban. In absolute terms, there will be close to 800 million African 

urban dwellers then,  making it more than today’s total number of city 

dwellers in the entire Western hemisphere (Tibaijuka, 2010). This trend 

will further pose a threat to the limited infrastructure in the continent if 

efforts are not made to improve and expand them. As captured in the UN-

HABITAT report series (2011), Africa lacks modern infrastructure which 

is a constraint to poverty reduction and realization of the Millennium 
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Development Goals (MDG’s). So taken as a whole, Africa’s lack of 

adequate infrastructure e.g. transport, electricity, communication etc erode 

Africa’s competitiveness and make bringing African goods and services 

to the world market place a challenge (UN-HABITAT, 2011). In this light 

there is the need to encourage more investment in the sector with the 

involvement of the private sector since the private sector has not produced 

the massive investments and dramatically improved technical performance 

hoped for to develop Africa’s infrastructure (Jerome, 1999). 

Deducing from the above challenges of infrastructure which contributes to 

depriving Africa of the needed growth for development, this study seeks to 

re-ignite calls for stakeholders in the continent to pay much more attention 

to improve on infrastructure in the continent for the growth target to be 

reached and sustained.  

1.2 Problem Statement 

Inadequate infrastructure is one of the challenges facing many 

developing countries worldwide and developing countries in the African 

continent are no exception. In spite of its enormous mineral and other 

natural resources, Africa has the lowest productivity of any region in the 

world, and this is largely attributable to serious infrastructure shortcomings 

across all the subsectors including: energy, water, sanitation, 

transportation, and communications technology (AIDI, African 
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Infrastructure Development Index, 2013). There are many concrete 

indications that deficient infrastructure hampers Africa’s development in a 

variety of ways. Diao X. and Y. Yanoma (2003) shows that growth in the 

agricultural sector is constrained by high marketing costs, which largely 

reflect poor transport (as well as other infrastructure) facilities (Diao X. 

and Y. Yanoma, 2003). Estache A. and M. Vagliasindi(2007) argued that 

an insufficient power generation capacity limits growth in Ghana (Estache 

A. and M. Vagliasindi, 2007) . Lumbila (2005) found that deficient 

infrastructure may hinder the growth impact of FDI into Africa (Lumbila, 

2005).On the benign side Estache (2003) indicates that access to 

infrastructure services is critical for improving the economic opportunities 

of the poor (Estache, 2003), (World Bank, 2006) and therefore the 

deficient quantity and quality of Africa’s infrastructure is potentially a 

major obstacle for poverty reduction across the region (Calderón C.and 

Servén L., 2008) . For example, in Shanghai or Kuala Lumpur it takes 20 

days to move an export container from the factory to the nearest port. In 

Bangui it takes 116 days, and 71 in Ouagadougou (Djankov Freund and 

Pham, 2007).This scenario can be attributed to the poor transport system 

faced in Bangui and Ouagadougou all in the African continent.  

The statistics below gives a good picture and epitomizes the 

infrastructure deficit in Africa which serves as good grounds for 
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stakeholders to take proactive measures in addressing it; Less than 10% (in 

10 countries) and less than 50% (in 33 countries) of roads in Africa are 

paved.  40% of the population lacks access to safe water. 60% of the 

population lacks basic sanitation. Only 30% of the rural populations in 

Sub-Saharan Africa have access to all-season roads. Transport costs in 

Africa are among the highest in the world; only 30% of African population 

has access to electricity; Africa has the lowest telephone penetration – 14% 

(the world average is 52%). Africa has the lowest Internet penetration – 3% 

(the world average is 14%) (AfDB, 2009). Furthermore, the World 

Economic Forum’s Global Competitiveness Index 2012–2013 cited 

infrastructure as the third most serious constraint to doing business in the 

African continent after access to finance and corruption (World Economic 

Forum, 2012). This demonstrates the close linkage between infrastructure 

and the region’s competitiveness. The Progress Panel which is composed 

of distinguished members as Kofi Annan, Michel Camdessus and Peter 

Eigen, has ranked infrastructure development as a key priority for the 

advancement of the continent (AIDI, 2013). 

The African Development Bank estimates that 5% of Africa’s GDP is lost 

annually due to poor access to water and sanitation and 2% due to power 

cuts  (AfDB, 2009e). At the same time only a small proportion of 

government budgets are allocated to water supplies for citizens and to 
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managing water resources for the good of the wider economy. There is 

therefore a clear disconnect between impact and investment (World Water 

Council, 2011).With only 31% enjoying access to water and sanitation 

services respectively, Sub-Saharan Africa is the only continent that is off-

track in achieving the MDGs in 2015 (Banerjee S.G. and Morella E., 

2011). 

Taking the challenges of infrastructure in the continent into 

consideration,there is the need to re-examine in totality how infrastructure 

should be carried out by focusing on areas like conditions that would 

stimulate investor confidence,planning stages,management,financing,and 

maintenance . With the above issues in mind,this study seeks to contribute 

to the debate on best ways of improving infrastructure in the continent. It 

must be stated at this point that although poor infrastructure is not the only 

challenge that Africa as a continent faces, but for purposes of this study, 

the focus will be on infrastructure.  

1.3 Significance of the Study 

By exploring the impact of infrastructure on economic growth in 

Africa as wells as best ways of improving on it, the study seeks to re-ignite 

and raise much more awareness on the importance of paying much more 

attention by stakeholders including the private sector to help improve on 

infrastructure in the continent. With the introduction of the control 
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variables e.g. political stability, FDI etc the study seeks to put across the 

importance of other necessary conditions which needs to be in place to 

help improve on infrastructure in the African continent. As captured by 

Calderón C. and Servén L, (2008) “a consensus has emerged that, under 

the right conditions, infrastructure development can play a major role in 

promoting growth and equity – and, through both channels, helping reduce 

poverty”. And in my view some of the right conditions that would allow 

for infrastructure improvement to impact on economic growth in the 

continent include the presence of Political stability, FDI etc. 

1.4 Research Objectives 

Specifically the study has the following as its objectives:(1) 

critically review case studies and identify lessons that can help 

stakeholders in the continent improve on infrastructure. (2) Identify and 

analyze the individual trends of the selected infrastructure indicators in 

Africa. (3) Model the aggregate impact of the selected infrastructure 

indicators on GDP for the period 2000 to 2010 given the control variables 

(FDI, Political Stability, Population and Trade) .By identifying the 

significance level, the study also seeks to draw stakeholder’s attention to 

other necessary conditions (i.e. FDI, Political stability, Population and 

Trade) which alongside the selected infrastructure indicators when 

considered will help make the growth impact more significant. 
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1.5 Research Questions 

To help achieve the objectives of the study, some questions are 

explored :( 1) what lessons can be learnt from the reviewed cases of 

infrastructure to help improve on infrastructure in the continent? (2)What 

are the trends of the selected infrastructure indicators? (3) Given the 

control variables, what is the significance of infrastructure on GDP? 

1.6 Methodology 

The study adopts a qualitative approach by analyzing case studies 

on infrastructure. It is further complemented by a quantitative study. Line 

Graphs are employed to show and analyze the trends of the individual 

selected indicators as well as GDP over the study period (2000 to 2010) for 

54 African countries. Analysis of the trends of the indicators will enable 

stakeholders indentify which areas needs much more attention for the 

impact on growth to be significant. Lessons learnt from successful cases of 

infrastructure can contribute to effective decision making by stakeholders 

(e.g. Policy makers) to improve on infrastructure in the continent. Given 

the control variables (i.e. FDI, Political stability, Population and Trade), 

a Linear Model (i.e. Multiple Regression) with data for 44 African 

countries will be used to show the impact/significance of the individual 

indicators on economic growth measured by GDP as expressed in the 

equation below:  
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GDP =α +β1 (Road)…+ β5 (Sanitation) + β6 (FDI) +…+ β11 (Pol. Stability)   (1.1) 

1.6.1 Variables 

GDP (current US$) is the Dependent variable with data from 

World Development Indicators (WDI).The Independent variables 

comprise of the following with data from the African Infrastructure 

Development Index (AIDI): Road-Total Paved Roads (km per 10,000 

inhabitants) Electricity –Net Generation (kWh per inhabitant),Telecom 

(fixed & mobile),Water-(% of population with access), Sanitation-(% of 

population with access). The control variables include; FDI net inflows 

(BoP, current US$), Total Trade (% of GDP), Population ages 15-64 (% of 

total) with data derived from WDI whiles that of Political Stability 

(Estimate) is derived from Worldwide Governance Indicators (WGI). 

1.6.2 Hypothesis 

Ho: β1=β2=…β11=0, (Null)                  H1:β1≠ β2≠...β11≠0 (Alternative) 

1.6.3 Software to be used 

SPSS statistical software is employed to fit all regression models while 

Microsoft Excel is also used to draw the graphs for the trends analysis.  

1.6.4 Source of Knowledge 

The source of knowledge for the successful completion of this study 

include: the Seoul National University (SNU) Library, and the Graduate 
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School of International studies (GSIS) SNU library. However, the internet 

is also employed to help enrich the progress and outcome of the study. 

1.7 Scope and Limitation 

The scope of this study is restricted to the selected infrastructure 

indicators in Africa. The findings of this study even though may have 

worldwide features would be explained within the scope of the study area. 

This may be a limitation to the study. The available data on the 

infrastructure indicators spans from 2000 to 2010. The picture would have 

been much clearer if the infrastructure data had span further and this is also 

seen as a limitation to the study. The study is structured within the confines 

of the thesis study matter and area. 

1.8 Thesis Organization 

This study is organized into Six (6) Chapters with Chapter 1 

covering the introductory part and followed by a review of relevant 

literature in Chapter 2. Chapter 3 comprises of an analysis of the trends 

of the selected infrastructure indicators. Chapter 4 covers a critical review 

of the Infrastructure cases. Methodology for the quantitative study (i.e. 

Multiple Regression) and results as well as discussion is captured in 

Chapter 5 whiles Chapter 6 contains the conclusion and some lessons.  
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CHAPTER TWO 

Literature Review 

2.0 Introduction 

In this chapter, literature on infrastructure is being discussed as well 

as its relevance to economic growth globally and specific to Africa. It also 

looks at literature specific to the selected infrastructure indicators and 

highlights initiatives at the continental level, regional and country level to 

help improve on infrastructure in the African continent.  

For purposes of this study, Infrastructure is a framework for delivering 

energy, transport, water and sanitation, and information and 

communication technology services to people. 

(http://data.worldbank.org/about/world-development-indicators-

data/infrastructure). 

2.1 Literature Review 

Quite a number of studies have been done in contemporary times to 

throw more light on the relevance of infrastructure for economic growth. 

According to Estache and Garsous(2012), there is, indeed, a plethora of 

anecdotal and more technical evidence that better quantity and quality of 

infrastructure can directly raise the productivity of human and physical 

capital and hence growth (e.g. by providing access, roads can: (i) improve 

education and markets for farmers’ outputs and others by cutting costs, (ii) 



 

15 
 

facilitate private investment, (iii) improve jobs and income levels for many 

(Estache A. and Garsous G., 2012). A study to shed some light on the 

extent to which infrastructure sub-sectors – energy, telecommunications, 

water supply, sanitation, and transport contributed to growth in East Asia 

during 1985-2004 by Kalpana etal (2008) found that greater stocks of 

infrastructure were indeed associated with higher growth (Kalpana 

Seethepalli, 2008).  

Africa is no exception when it comes to the impact of infrastructure 

on economic growth. In a study by AIDI (2013), it was discovered that 

infrastructure development is a key driver for progress across the African 

continent and a critical enabler for productivity and sustainable economic 

growth. It contributes significantly to human development, poverty 

reduction, and the attainment of the Millennium Development Goals 

(MDGs). The Africa Infrastructure Country Diagnostic (AICD) (2013) 

results show that investment in infrastructure accounts for more than 50 % 

of the recent improvement in economic growth in Africa, and that it has the 

potential to achieve even more (AIDI, African Infrastructure Development 

Index, 2013).Other studies also show that Infrastructure contributed to over 

half of Africa’s improved growth performance (Foster Vivien, and 

Briceño-Garmendia, Cecilia, 2010).Infrastructure does not only contribute 

to economic growth, but it is also an important input to human 
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development (Fay etal, 2005).According to an ILO report, although 

infrastructure development is not identified as a direct Millennium 

Development Goal (MDG) target or indicator, without it many of the 

targets will not be met and that sustainable infrastructure is not only an 

essential part in improving the livelihoods of the poor; it also provides 

opportunities for creating jobs during development, operation and 

maintenance    (ILO, 2010). 

Placing importance on infrastructure is exemplified in the European 

Union (EU). For instance, the latest enlargement of the EU highlighted the 

importance of bridging the infrastructure gap between the old and the new 

member states. It is argued that without the creation of good basic 

infrastructure in the new member countries in sectors such as electricity, 

gas, water, telecommunications, postal services, local transport and waste 

disposal among many others, the vision of a modern Europe with favorable 

living conditions in all regions will only remain a dream (Euractiv, 

2010).This approach by the European Union is a step worth emulating by 

the African Union and other regional blocs in the African continent in 

other to achieve growth for development and by extension the realization 

of their dream. To bridge the infrastructure gap, there has been the call for 

an increase in infrastructure investment since it has tremendous impact on 

growth. Across Africa, infrastructure contributed 99 basis points to per 
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capita economic growth from 1990 to 2005, compared with 68 basis points 

for other structural policies (Calderón, 2008).The 99 basis points 

contribution according to Calderon(2008), is almost entirely attributable to 

advances in the penetration of telecommunication services (Calderón, 

2008).  The deterioration in the quantity and quality of power infrastructure 

over the same period retarded growth, shaving 11 basis points from per 

capita growth for Africa as a whole and as much as 20 basis points for 

southern Africa (Foster Vivien, and Briceño-Garmendia, Cecilia, 

2010).This revelation calls for policy direction by stakeholders to improve 

on the other aspects of infrastructure beyond telecommunication. Studies 

have also shown the inevitable role of infrastructure in achieving the 

MDG’s. According to Foste etal (2010) infrastructure is a key ingredient 

for achieving the entire MDGs. Safe and convenient water supplies saves 

time and arrest the spread of a range of serious diseases—including 

diarrhea, a leading cause of infant mortality and malnutrition. Electricity 

powers health and education services and boosts the productivity of small 

businesses. Road networks provide links to global and local markets. ICTs 

democratize access to information and reduce transport costs by allowing 

people to conduct transactions remotely (Foster Vivien, and Briceño-

Garmendia, Cecilia, 2010). 
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A study by AICD (2008) also confirms the importance of 

infrastructure for growth in the African continent but also laments the high 

cost of infrastructure services in the continent which needs to be addressed. 

According to the 2008 World Bank Africa Infrastructure Country 

Diagnostic (AICD) report, infrastructure accounts for a large share of 

Africa’s recent growth performance, and could contribute much more, 

despite the slow progress being recorded. It further notes that infrastructure 

services are twice as expensive in Africa as elsewhere and indicates that 

Africa would require approximately US$93 billion a year, split two to one 

between investment and maintenance (Foster, 2008). AICD discloses that 

“Africa already spends US$45 billion, half the required amount and 

therefore through efficiency gains an additional US$17 billion could be 

raised from existing envelope. Even then, an annual funding gap of $31 

billion would remain. This implies that more alternative approaches need 

to be considered to raise the needed funds to address the funding gap. 

Straub (2008) in his study shows how infrastructure provision 

affects growth directly and indirectly. Directly, infrastructure capital 

whether in its pure form as public good or as intermediate inputs has 

effects on productivity. An increase in the stock of infrastructure would 

raise the productivity of the other factors which would also be dependent 

on the assumptions of aggregate returns to scale. An extreme version of the 
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direct effect of infrastructure corresponds to the case of strong 

complementarities. For example, by providing access to certain remote or 

un-communicated areas, roads or bridges make private investment 

possible. Similarly, by giving entrepreneurs access to certain services such 

as electricity or telecommunications, investments in critical parts of 

infrastructure networks enable corresponding private investment (Straub, 

2008). Indirect benefits through maintenance and private capital 

durability. Although this aspect according to Straub (2008) has received 

relatively little attention in literature, practitioners are well aware of the 

importance of maintenance of the existing infrastructure stock. He 

acknowledged the frequent argument made that infrastructure policy has 

been biased toward the realization of new investments at the detriment of 

the maintenance of the existing stock. Some reasons attributed to the 

neglect by stakeholders (e.g. Politicians) as highlighted by some scholars 

like Rioja (2003) is that maintenance is tax-financed, while new 

investments rely on soft international loans, which are more palatable to 

politicians as long as they do not have too many strings attached (Rioja, 

2003). But focus needs to be paid to maintenance since inadequate 

maintenance results in many consequences among which include: 

reduction in the life-span of the existing stock of infrastructure itself, 

higher operative costs and reduced duration of private capital, such as 

trucks operating on low-quality roads or machines connected to unstable 
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voltage lines etc (Straub, 2008) . These and many others constitute the 

direct and indirect channels of the impact of infrastructure respectively 

which should serve as a lesson not to just limit infrastructure provision to 

new ones but also to focus on maintenance aspects too.   

In sub-Saharan Africa, Calderón and Servén (2008) conducted a 

study which offers an empirical assessment of the impact of infrastructure 

development on growth and inequality. Drawing from an updated data set 

of infrastructure quantity and quality indicators covering over 100 

countries and spanning the years 1960-2005.The study found robust 

evidence that infrastructure development – as measured by an increased 

volume of infrastructure stocks and an improved quality of infrastructure 

services – has a positive impact on long-run growth and a negative impact 

on income inequality. On the whole, the conclusion is that infrastructure 

development offers a double potential to speed up poverty reduction in 

Sub-Saharan Africa: it is associated with both higher growth and lower 

inequality (Calderón C. and Servén L, 2008). From the findings above, this 

study seeks to contribute to the debate on infrastructure and economic 

growth with a fixed effect multiple regression model to confirm this 

finding or otherwise. Specific to South Africa for example, Kumo (2012) 

conducted a pairwise Granger causality tests between economic growth, 

economic infrastructure investment, and employment in South Africa for 
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the period 1960-2009 using bivariate vector auto regression (VAR) model 

with and without a structural break. The result indicates that there is a 

strong causality between economic infrastructure investment and GDP 

growth that runs in both directions implying that economic infrastructure 

investment drives the long term economic growth in South Africa while 

improved growth feeds back into more public infrastructure investments.  

The study also found a strong two way causal relationship between 

economic infrastructure investment and public sector employment 

reflecting the role of such investments on job creation through 

construction, maintenance and the actual operational activities, while 

increased employment could in turn contribute to further infrastructure 

investments indirectly through higher aggregate demand and economic 

growth (Kumo, 2012) .  

Generally one of the common challenges running through all areas 

of infrastructure is low investment which demands priority attention by 

stakeholders alongside involvement of the private sector to help address it. 

In comparison, Africa recorded the lowest participation of the private 

sector in infrastructure provision compared to other regions in the world 

(World Bank Group PPI, 2014) as evidenced in figure 2.1 and 2.2 below: 
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 Figure 1: Project count by Regions 1990-2012            Figure 2: Top 10 Project Sponsors 1990-2012 

Source: (http://ppi.worldbank.org/explore/ppi_exploreRankings.aspx)  

Private participation in infrastructure is important to help improve 

efficiency  and other challenges in the sector as evidenced by Besant-Jones 

(2006) who asserted that private provision of infrastructure services across 

developing countries has been motivated by disenchantment with the 

inefficiency and poor performance of state-owned monopolies, hence the 

need for new investments and modernization to meet rapid growth in 

demand, and fiscal constraints, along with the desire to extend service 

access to the poor (Besant-Jones, 2006).  

2.2 Impact of selected Infrastructure indicators on Economic Growth 

For purposes of this study some infrastructure indicators were 

selected to see their impact on economic growth .However the study 
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acknowledges that these indicators are not the only infrastructure 

indicators. Empirical Studies conducted by some scholars have shown the 

importance/relationship of these indicators to economic growth which is 

explored briefly; 

2.2.1 Road 

Road transport is an important sector of economic activity, 

especially in developing countries, where it plays an essential role in 

marketing agricultural products and provides access to health, education 

and agricultural inputs and extension services. An efficient road system 

gives a country a competitive edge in moving goods economically. 

Conversely, lack of accessibility to good roads are barriers to agriculture, 

industry and trade, and may hinder the entire development effort (Cesar 

Queiroz and Surhid Gautam, 1992).Investments in roads reduce transport 

costs while ports and other logistics infrastructure reduce the cost 

associated with trade, all of which improve the competitiveness of firms 

(AU Commission and NEPAD Agency, 2011). 

In the transport sector Boopen (2006) analyzed the contribution of 

transport capital to growth for two different data sets for a sample of Sub 

Saharan African (SSA) countries and also for other developing states i.e. 

Small Island Developing States (SIDS) using both cross sectional and 

panel data analysis with a sample of 38 Sub-Saharan African countries 
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over the years 1980-2000 and ii) a sample of 13 SIDS. The study found 

that transport capital has been a contributor to the economic progress of 

these countries. Analysis further revealed that in the case of SSA, the 

productivity of transport capital stock is superior as compared to that of 

overall capital (Boopen Seetanah, 2006). 

In a study by Banerjee etal (2012) on the impact of access to 

transportation networks in regional economic outcomes of China over a 

twenty year-period of rapid income growth, they found that proximity to 

transportation networks had a moderate positive causal effects on per 

capita GDP levels across sectors (Banerjee Abhijit Esther Duflo & Nancy 

Qian, 2012). The study further noted that access to good transport system 

(e.g. Roads) reduces trade costs and promotes market integration and 

subsequently convergence in prices, reduce price volatility etc. It also 

increases market size, which allows firms to capture gains from increasing 

returns and promotes more intense competition.  It promotes factor 

mobility – e.g., it is easier to migrate to the city if one can return easily 

whenever needed; easier to lend to a borrower whose project you can visit; 

and easier to deposit your savings in a bank if the bank is more accessible 

among others (Banerjee Abhijit Esther Duflo & Nancy Qian, 2012).  

A study  by the World Bank (2001) on the impact of rural road 

infrastructure  in some African countries amongst which include Morocco 
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revealed that accessibility to basic transport infrastructure had positive 

impacts on agriculture, education and health etc. It was found that the 

improved roads helped rural farmers modernize agriculture inputs (more 

fertilizers, insecticides, mechanization) which increased yields by more 

than 30% etc (Muradzikwa S., 2004). The new roads made walking or 

transport to school more secure and encouraged parents to send daughters 

to school. Primary school enrolments reached 68% compared with 28% 

prior to improvements (Muradzikwa S., 2004). Muradzikwa S.(2004) noted 

that in spite of its importance, road development and maintenance in Sub-

Saharan Africa has not only failed to receive the necessary and sufficient 

attention from authorities in government, but it has also been plagued by 

the lack of systematic efficiency-seeking expenditure priorities 

(Muradzikwa S., 2004).This revelation calls for much more attention to be 

paid to this sector  for its improvement since its contribution to growth is 

countless. 

2.2.2 Electricity 

Another subsector of infrastructure that the study explores is that of 

electricity. The energy (i.e. electricity) sector is no doubt one of the key 

sectors for growth worldwide including Africa. A study of the energy 

sector by Ebohon, John Obas (1996)  in Tanzania(1960-1981) found a 

simultaneous causal relationship between energy and economic growth, 
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with implication that, unless energy supply constraints are eased, economic 

growth and development will remain elusive to them (Ebohon, 1996).  It is 

believed that access to energy (e.g. electricity) is a necessary requirement 

for sustainable development (Attigah B. and Mayer-Tasch L., 2013). Some 

of the arguments include the following: modern energy may be a crucial 

input to achieving several of the Millennium Development Goals 

(MDGs),modern energy use may enable the poor in developing countries 

to engage in improved or new income- generating activities (often called 

‘productive use of energy’, as opposed to ‘consumptive use’), thereby 

eventually leading to an improvement in their living conditions (Practical 

Action, 2012) (UNDP /WHO, 2009), (DFID, 2002). A study in Nigeria by 

Ayogu (1999) found a strong association between infrastructure including 

electricity and output (i.e. GDP) (Ayogu, 1999). Electricity powers health 

and education services and boosts the productivity of businesses which 

contributes to growth (Foster Vivien, and Briceño-Garmendia, Cecilia, 

2010). At the individual level, research shows that electricity service 

appears to be one of the most important services for improving the welfare 

of the poor individual (IEA, 2002). At the national level, in this era of the 

digital economy, it is really difficult to envisage development without the 

use of electricity. Electricity and other modern energy sources are 

necessary requirements for economic and social development (IEA, 2002). 

Turkson etal (2001) noted that, the availability of financially feasible, 

http://www.sciencedirect.com/science/article/pii/S0301421504003155#bib15
http://www.sciencedirect.com/science/article/pii/S0301421504003155#bib15
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reliable and efficient supply of electricity is crucial for growth to be 

experienced (Turkson J. and Wohlgemuth N., 2001). It helps reduce the 

consumption of traditional fuel (i.e. biomass) which affects deforestation 

(IEA, 2002). 

Despite the immense energy potential Africa possesses, energy 

consumption in general and electricity consumption in particular is very 

low (Karekezi S. and Kimani J., 2002) (Economic Commission for Africa 

(ECA), 2004). The disparity in electricity consumption even within 

countries in Africa is glaring. For instance, in Ghana 62% of the urban 

population have access to electricity while only 4% of the rural population 

have access to electricity (Saghir J., 2002). More than 500 million Africans 

are still without access to electricity. To make matters still worse, the 

electricity per capital consumption of Sub-Saharan African countries 

(excluding South Africa) declined from 132.6 kWh in 1980 to 112.8 kWh 

in 2000 (World Bank, 2003). Most of the people without access to 

electricity in 2030 will still be in Sub-Saharan Africa (650 million) and 

South Asia (680 million) (International Energy Agency (IEA), 2002), with 

the population of Sub-Saharan Africa without electricity increasing 

steadily until 2025 (Rufael-Wolde Yemane, 2006) . To the IEA (2002) 

investment in electricity infrastructure needs to be increased since it’s 

pivotal to economic development and technological progress. It is however 
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noted that these challenges will help stakeholders make informed decisions 

to help address the gap in the energy sector.  

2.2.3 Telecommunication 

One of the pioneering studies on the impact of Telecom 

infrastructure on economic growth was done by Hardy, (1980) .Statistical 

tests for the direction of causality by Hardy(1980), and Norton(1992) show 

that the growth of telecommunications investment or penetration is a 

statistically significant predictor of economic growth, and vice-versa: 

indicators of economic growth are significant predictors of 

telecommunications investment (Hardy, 1980), and (Norton, 1992).Most 

studies have revealed a positive relationship between telecommunication 

infrastructure and economic growth in both developed and developing 

countries. Using 21 OECD countries over a period of 20 years, Lars-

Hendrick Roeller and Leonard Waverman (2001) found a significant 

positive causal link between telecommunication and economic growth, 

under the conditions that a critical mass of telecommunications 

infrastructure is present (Lars-Hendrick Roeller and Leonard Waverman, 

2001). 

Hardy, (1980) used data from 45 countries and found the largest 

effect of telecommunication investment on GDP in the least developed 

economies and the smallest effect, in the most-developed economies. 
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Norton (1992) found that ICT (including telecommunication) infrastructure 

lowers both the fixed costs of acquiring information and the variable costs 

of participating in markets. Röller & Waverman, (2001) points out that as 

the ICT infrastructure improves, transaction costs reduce, and output 

increases for firms in various sectors of the economy. With the look at how 

telecommunications infrastructure affects economic growth in the 

developed OECD economies, and taking into account the two-way 

causation between telecommunication and economic growth, Waverman, 

Meschi and Fuss (2005), found that mobile telephony has a positive and 

significant impact on economic growth, which is twice as large in 

developing countries when compared to that in developed countries 

(Waverman. Leonard. Meschi M. & Fuss M., 2005).The reverse causality 

between economic growth and the demand for telecommunication services 

was investigated by Cronin et al. (1991) and Cronin et al. (1993a)  with the 

finding that as the economy grows, more telecommunication facilities are 

needed to conduct the increased business transactions (Cronin F.J, 1991) 

and (Cronin F.J, Parker E.B., Colleran E.K., & Gold M.A., 1993a). This 

revelation implies that developing economies can increase their penetration 

by increasing investment in the telecom sector which by extension 

contributes to growth. For instance, due to investments in the sector, 

Tanzania’s cell phone penetration increased from 0.03 percent in 1996 to 

1.27 percent in 2001, accounting for 86.69 % compounded annual growth 
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rate, over 1996-2001 (Lars-Hendrick Roeller and Leonard Waverman, 

2001) .  

 2.2.4 Water and Sanitation 

“Water is one of the most basic of all needs -- we cannot live for more than 

a few days without it. And yet, most people take water for granted. We 

waste water needlessly and don't realize that clean water is a very limited 

resource. More than 1 billion people around the world have no access to 

safe, clean drinking water, and over 2.5 billion do not have adequate 

sanitation service. Over 2 million people die each year because of unsafe 

water - and most of them are children! (Silverstein, 2014). 

Conscious of the facts above, a lot needs to be done to address 

water and sanitation issues since it goes a long way to affect growth. 

According to the UN World Water Report (2009) investment in safe 

drinking water and sanitation contributes to economic growth. For each $1 

invested, the World Health Organization (WHO) estimates returns of $3-

$34, depending on the region and technology. The overall economic loss 

in Africa alone due to lack of access to safe water and basic sanitation is 

estimated at $28.4 billion a year, or around 5% of GDP (UN World Water 

Report, 2009).In relation to Water, Bates (2012) examined the effect of 

hard infrastructure on water-related disease rates and proposes that 

building infrastructure is the best way to reduce the prevalence of water-



 

31 
 

related disease in rural African villages. Bates (2012) explores the situation 

and finds some effects of low access to water in developing countries 

which by extension has a big toll on Human capital needed for 

development. Conscious of the fact that a healthy population is needed to 

produce quality human resources for economic growth in the continent, 

efforts needs to be made to improve on water and sanitation infrastructure 

which is crucial to growth.  

The study by Minh &Hung ( 2011) analyzed three rural African 

countries’ sanitation infrastructure systems (namely; Botswana, Rwanda, 

and Swaziland) with the aim of identifying and recommending best 

practices in rural African villages. According to Minh &Hung ( 2011) 

water infrastructure refers to hard infrastructure i.e. Water-systems 

infrastructure which includes components to access, pump, transport, store, 

treat, deliver, and collect water (Minh V. Hoang and Nguyen V. Hung, 

2011). To Bates (2012) hard infrastructures can springboard countries into 

development by providing a framework for a healthy, productive society. 

The ultimate goal of water-systems infrastructure is piped water for 

domestic and agricultural use and sanitation facilities to treat waste. The 

study revealed the deplorable state of water and sanitation infrastructure in 

developing countries including SSA which has effects on human capital 

and hence needs urgent attention (Bates, 2012). Provision of water 
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infrastructure contributes to providing a strong human capital through 

channels like improved health which is needed for growth. Improved water 

infrastructure also contributes to gender equality because access to piped 

water frees girls to go to school by cutting down on time spent retrieving 

water (Fay etal, 2005) .Communities that do not have large-scale public 

infrastructure are significantly more likely to have high rates of poverty 

and high rates of water-related disease (Manase G. Nkuna Z. and Ngorima 

E., 2009). The effects of the absence of water & sanitation infrastructure, 

has daring consequences like vulnerability to diseases like cholera, guinea 

worm and malaria  (United Nations, 2010). 

Regarding sanitation it’s been asserted by Batterman et al (2009) 

that lack of waste management is arguably one of the most pressing issues. 

The pathogens and coliforms found in excreta cause many diseases .The 

majority of water-related diseases stem from fecal-oral transmission 

through direct or indirect contact (Batterman S, 2009). Indirect contact can 

come from open defecation that allows fecal matter to seep into 

groundwater or from using contaminated excreta as fertilizer or from 

improperly channeled water runoff. Because there is no way to totally 

avoid contact with human and animal excreta (especially in rural Africa), 

neutralizing pathogens with waste treatment is the only realistic way to cut 

out the fecal-oral disease transmission route. Batterman et al. (2009) notes 
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that isolated pit latrines in Africa, which technically indicate “access to 

sanitation,” often serve over 200 people and frequently overflow during 

rainy season. Now there is a shift from pit latrines to modern toilet 

facilities which African leadership should come to terms with and help 

promote through government policies and investment in the sector. There 

is therefore the need for an integrated sanitation infrastructure which is the 

most promising hope for sustainable waste management. Aside pit latrines, 

garbage and other waste management is also very poor in the continent 

which adds to the sanitation challenge. Policy should focus on education, 

shifts from pit latrines to modern toilet facilities, proper drainage systems, 

development of waste treatment plants, recycling plants to help ameliorate 

the sanitation situation in the continent. 

Generally lack of funds, and political turnover and uprising act 

as constraints to infrastructure provision in Africa (Van Koppen, 2003).For 

example the Africa Water Task Force which was set up to integrate 

fragmented legislation and designing national water systems in 2002 failed 

due to lack of economic means (Van Koppen, 2003). Other problems that 

beset infrastructure projects including that of water and sanitation 

infrastructure relates to minimal government intervention as well as lack 

of community engagement. As a result the projects do not meet the needs 

of the people that it’s tended for hence failure of most projects (Mostert, 
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2006). To Van Koppen (2003) African governments have proven incapable 

of regulating water systems because the existing systems are independently 

owned and operated hence few stakeholders. Van Koppen (2003) 

concludes that Africa’s real problem is not lack of water or knowledge but 

improper channeling of funds.  

A study by Bolaane and Ikgopoleng (2011) in Botswana’s water 

and sanitation sector revealed a failure due to lack of community 

participation, education and cost. For example, in order to install water 

delivery and sanitation in a home (bathroom, kitchen, and toilet), an 

average Botswana family had to save half their income for a year—an 

unfeasible feat for most citizens (Bolaane B. & Ikgopoleng H., 2011). 

Drawing from lessons in the Botswana’s case Bolaane and Ikgopoleng 

(2011) asserted that water and sanitation systems must meet the following 

requirements to be sustainable: they must protect human health, not deplete 

the environment, be technically and institutionally appropriate, be 

economically feasible and culturally acceptable, they must be based on the 

user’s needs etc. So it must fit within the context of affordability, public 

attitude, and perceived need hence the adage that successful systems must 

be a true partnership between the provider and beneficiary, something that 

Africa lacks in many areas of foreign and domestic aid (Van Koppen 

2003).A study by Gasana et al. (2002) shows that Rwanda was successful 
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in dealing with its water and infrastructure challenges with the introduction 

of hygiene education and expanded primary care services. In effect the 

people understood that water provision is the most fundamental means of 

survival, showing that water issues were already highly valued in Rwanda 

(Gasana J. Morin J. Ndikuyeze A. & Kamoso P., 2002). The study further 

noted some scientific evidence to demonstrate the economic cost 

associated with poor sanitation .It noted that at the global level, failure to 

meet the MDG on water and sanitation target would have ramifications in 

the area of US$38 billion, and sanitation accounts for 92% of this amount 

(Minh V. Hoang and Nguyen V. Hung, 2011). Revelation from the study 

serves as useful information for stakeholders in the continent to invest 

more in improving the poor state of sanitation since its improvement serves 

as a foundation for the much needed economic growth in the African 

continent.  

2.3 Africa’s Infrastructure Initiatives 

It must be noted at this point that Leadership in the African 

continent in the face of the infrastructure challenges are not just sitting 

reactively, but rather, are also finding ways of address the situation. 

Proactive initiatives are being taken to improve on the infrastructure 

condition in Africa. The Joint AU NEPAD report (2011) noted that 

‘Utmost importance is accorded to infrastructure as the foundation for 
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growth and development in Africa’ and further acknowledges the weak 

infrastructure gap as an impediment to economic growth in the continent 

(AU Commission and NEPAD Agency, 2011).  

As an impetus to addressing the infrastructure challenges, Africa as 

a continent have now taken steps to prioritize increased investment both in 

maintenance and in new infrastructure, new regulatory frameworks, and 

the promotion of public-private partnerships (PPPs).This is epitomized in 

the African Union (AU) Infrastructure Master Plans, while NEPAD(New 

Partnership for Africa’s Development) developed the Short-Term Action 

Plan for Infrastructure (STAP) and the Medium-Long Term Strategic 

Framework (MLSTF) designed to accelerate progress in this sector (AU 

Commission and NEPAD Agency, 2011).   

Recognizing the gravity of the infrastructure situation and the 

opportunities it presents in terms of options for investment, the reform 

agenda in Africa is taking considerable action on infrastructure targeting, 

increased investment through the promotion of PPPs; regional 

development corridors and power pools; bridging the digital divide through 

investment in ICT; diversifying energy sources and addressing shortages; 

while ensuring sustainable access to safe and adequate clean water supply 

and sanitation (AU Commission and NEPAD Agency, 2011). But this 

notwithstanding, investment in infrastructure is still low. For example, the 
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AU commission report (2011) noted that Africa’s poor growth 

performance is related to underinvestment in electricity and telecom 

infrastructure. In Africa, it has been estimated that closing the 

infrastructure gap to sustain 7% growth rate by 2015 would require 

approximately US$93 billion a year, split two to one between investment 

and maintenance over the next decade.  Half of this need, about USD45 

billion, is currently being met – but USD 17- 20 billion, about half of the 

gap, could be found through improved efficiency (AU Commission and 

NEPAD Agency, 2011). A consensus by African leaders to partner with 

the private sector to address the challenges in infrastructure provision is 

evidenced in the AU-NEPAD program me which is captioned as 

Partnering for Infrastructure Development.  Through this program me, 

African leadership are motivated by the common desire to promote an 

African-led and owned development agenda, with a value- driven 

partnership premised on selected sector priorities with infrastructure as a 

core target. The importance of infrastructure and partnership with the 

private sector was underpinned at the Monterrey conference in March 

2002, where developed and developing countries agreed that improved 

infrastructure is essential for sustained economic growth, poverty 

eradication and employment creation. The global commitment further 

strengthens the need for both public and private investment in 

infrastructure (AU Commission and NEPAD Agency, 2011).  
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In furtherance of efforts at addressing the infrastructure challenge, 

the Program me for Infrastructure Development in Africa (PIDA) was 

given birth to in 2012 by AU. PIDA was adopted as the integrated 

continent-wide vision and strategic framework agenda for infrastructure 

development. It’s a merger of the AU Commission Master Plan and the 

NEPAD Medium to Long Term Strategic Framework (MLTSF).  PIDA 

aims to promote development and poverty reduction in Africa through 

improved access to continental infrastructure networks and services. PIDA 

prioritized regional and continental infrastructure investment programs (i.e. 

Energy, Transport, Information and Communication Technologies (ICT) 

and Trans-boundary Water Resources) over the short, medium, and long 

term, up to the year 2030 (African Development Bank Group, 

2014).Through PIDA a new impetus has been given to the efforts aimed at 

improving infrastructure in Africa. PIDA’s approach to infrastructure 

improvement has prospects since it recognizes the role of developing 

partners like OECD (i.e. Organization for economic cooperation and 

Development) and welcomes their assistance in realizing the objectives of 

PIDA. Development Partners involvement gives momentum to improving 

regional infrastructure which put together, will help meet the 

infrastructure needs of the continent as captured in the NEPAD- OECD 

Africa Investment Initiative. In support of this, at its (i.e. AU) 5th 

Ministerial Session in Dakar in April 2011, the Initiative called on regional 

http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-related-Procurement/PIDA%20-%20Sector-speccific%20Terms%20of%20Reference%20for%20Energy%20Sector.pdf
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-related-Procurement/PIDA%20-%20Sector-specific%20Terms%20of%20Reference%20for%20Transport%20Sector.pdf
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-related-Procurement/PIDA%20-%20Sector-specific%20Terms%20of%20Reference%20for%20Information%20and%20Communication%20Technologies%20%28ICT%29%20Sector.pdf
http://www.afdb.org/fileadmin/uploads/afdb/Documents/Project-related-Procurement/PIDA%20-%20Sector-specific%20Terms%20of%20Reference%20for%20Transboundary%20Water%20Resources%20Sector.pdf
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and international organizations to work with African governments on a 

demand driven basis to assess, diagnose and address institutional, 

regulatory, policy and public sector capacity bottlenecks that hamper 

infrastructure investment. In response to calls for support from the 

international community to help improve on infrastructure in Africa, the 

Commission for Africa and the Gleneagles G8 Summit underscored the 

importance of investing in infrastructure in Africa leading to the set up of 

the Infrastructure Consortium for Africa (ICA) in 2005. The Consortium is 

based at the African Development Bank, with multilateral and bilateral 

partners contributing resources towards African-led infrastructure 

initiatives at the country and cross-border levels (AU Commission and 

NEPAD Agency, 2011).  

Leadership in Africa continues to look for innovative ways of improving on 

the infrastructure challenge. In this regard, a summit on financing 

infrastructure in Africa was held in Dakar, Senegal on 15
th

 July 2014 

under the theme "Unleashing Africa’s infrastructure potential," and it was 

aimed at mobilizing stakeholders around efforts made by the African 

Union (AU) and its NEPAD development programme to accelerate the 

implementation of priority regional infrastructure projects. During the 

summit, Donald Kaberuka President of the African Development Bank 

(AfDB) introduced the Africa50 Fund, which is an innovative financing 

http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/nepad/
http://www.afdb.org/en/topics-and-sectors/sectors/infrastructure/
http://www.afdb.org/en/topics-and-sectors/initiatives-partnerships/africa50-infrastructure-fund/
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mechanism with the goal of mobilizing domestic and external resources 

to finance African infrastructure development. “We need to leverage our 

limited reserves,” he said (African Development Bank Group, 2014).This 

initiative is tended to significantly narrow the infrastructure finance gap. 

The 2014 Dakar summit re-echoed the importance of infrastructure in 

Africa through the issuance of “The Dakar Agenda for Action (DAA)”, 

according to which it was re-iterated that infrastructure development 

remains a key driver and a critical enabler for sustainable growth in Africa. 

The current favorable economic landscape in the continent provides unique 

opportunity to collectively address the infrastructure deficit by financing 

critical national and regional high impact projects. In his contribution to 

addressing the funding gap, President, Macky Sall of Senegal asserted in 

his speech at the summit that “Africa needs to first rely on internal 

investment if it is to achieve the infrastructure developments it urgently 

needs”. He also called for greater integration of the economies and 

infrastructures of African countries, and a "paradigm shift" in the way the 

resources of the continent are used. To help meet the proposed initial 

amount for the Africa 50 Fund, an estimated amount of US$500 million 

and a contribution of up to US$100 million  by member countries in the 

continent is required which needs real commitment by leaders and all 

stakeholders in the continent and beyond (African Development Bank 

Group, 2014). Realization of this initial target (i.e. Africa 50’s fund) is by 

http://www.afdb.org/fileadmin/uploads/afdb/Documents/Generic-Documents/The_Dakar_Agenda_for_Action__DAA__-_Moving_Forward_Financing_for_Africa%E2%80%99s_Infrastructure.pdf
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extension an impetus to achieving the goals of PIDA i.e. improved 

infrastructure in the African continent for economic growth.  

2.4 Public Private Partnership (PPP) 

Considering the huge financing needed to address the infrastructure needs 

of the continent, recent call has been on the need for the adoption of Public 

Private Partnership to improve on infrastructure which is briefly explored 

below. 

Generally PPP refers to an arrangement, typically medium to long 

term, between the public and private sectors whereby some of the services 

that fall under the responsibilities of the public sector are provided by the 

private sector, with clear agreement on shared objectives for delivery of 

public infrastructure and/ or public services. According to the  World Bank 

Public-Private Partnership(PPP), (2014)  the financial crisis of 2007/2008 

has brought about renewed interest in PPP in both developed and 

developing countries to help them deliver infrastructure because it elicits 

many advantages among which include :introduction of  private sector 

technology and innovation which  provides better public services through 

improved operational efficiency, timely delivery of projects, 

Supplementation of  limited public sector capacities to meet the growing 

demand for infrastructure development, extracting long-term value-for-

money through appropriate risk transfer to the private sector over the life 
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of the project – from design/ construction to operations/ maintenance etc 

(World Bank Public-Private Partnership, 2014). As captured by World 

Bank PPP (2014) report, PPPs in infrastructure can be a means to the 

development or improvement of energy, water, transport 

and telecommunications and information technology through the 

participation of private and government entities. Where governments are 

facing aging infrastructure and require more efficient services, a 

partnership with the private sector can help foster new solutions, including 

clean technology (World Bank Public-Private Partnership, 2014). 

2.4.1 PPP in ECOWAS 

In other to address the continent wide infrastructure gap, recognition is also 

given to the regional approach of improving on infrastructure which by 

extension leads to overall improvement of infrastructure in the continent. 

So the study takes a brief look at how The Economic Community of West 

African States (ECOWAS) which is one of the regional blocs is 

approaching the issues of infrastructure including its adoption of PPP. 

The regional group has 15 member states comprising of Benin, 

Burkina Faso, Cape Verde, Côte d’Ivoire, Gambia, Ghana, Guinea, Guinea 

Bissau, Liberia, Mali, Niger, Nigeria, Senegal, Sierra Leone and Togo. 

Overall, ECOWAS countries grew at a rate of 5 % during the period 2003-

2008, and infrastructure contributed one (1) percentage point to that 
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growth. As in other regions of Africa, most of that growth can be traced to 

the introduction of mobile telephony. At the same time, deficient power 

infrastructure held back economic growth in West Africa by 0.1 percentage 

point per capita per year. However, infrastructure could potentially 

contribute much more to economic growth than it has in the past. While all 

areas of infrastructure—ICT, power, water, and transport—need to be 

upgraded, improvements in power could affect growth by more than 2.5 

percent (Rupa Ranganathan and Vivien Foster, 2011). Lack of adequate 

funding to address the infrastructure gap is no exception when it comes to 

ECOWAS. To put this in perspective, the total amount of annual 

infrastructure spending needed in the ECOWAS region to fulfill both 

regional and national infrastructure demands amounts to $27 billion (Rupa 

Ranganathan and Vivien Foster, 2011).  

To address the funding gap, the sub region has also resorted to the 

adoption of PPP as one of the ways to address the infrastructure deficit. 

According to United Nations (2006), granted that the PPP is not really the 

panacea for Africa’s development crisis, it can nonetheless go a long way 

towards facilitating program me implementation (United Nations, 

2006).The adoption of PPP has led to the execution of some projects 

amongst which include the West African Gas Pipeline (WAGP) Project 
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which by extension contributes to the fulfillment of the NEPAD projects in 

the sub-region.  

2.5.1.1 The West African Gas Pipeline Project (WAGP) 

The WAGP project was valued at US$ 400 million and had an equity 

structure as follows: Chevron/Texaco holds 36.7 per cent (%); NNPC 25 

per cent; Shell 18%; VRA (Volta River Authority) 16.3%; and SOBEGAZ 

and SOTOGAZ hold 2% each. N-GAS (made up of Chevron/Texaco, 

NNPC and Shell) is the supplier and seller of the natural gas from the 

Escravos-Lagos gas pipeline, the main source being the Escravos gas field 

operated by Chevron in Delta State, in the Niger Delta region of Nigeria 

which is sold to the buyer i.e. Government of Ghana with its VRA as the 

consumer in terms of firing the turbines with the gas. It involved four 

countries namely, Benin, Ghana, Nigeria and Togo. The project went 

through a systematic process until its first phase was completed in 

2007.From Pre-Feasibility Study in 1993, Head of State Agreement 

1995, etc until the final Investment decision in Dec. 2004, Construction 

March 2005 – May/Nov 2007 and first Gas flow in May 2007. 

For the project (i.e. WAGP) to be executed a policy environment 

was created i.e. general public policy, which spelt out the rights and 

obligations of the actors; the nature of the decision-making process, project 

development, implementation, evaluation and monitoring, institutional 
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framework and capacity; and issues of openness and responsiveness to the 

needs of the people. The role of the private sector was spelt out clearly 

with integration of skills and knowledge, project decision-making 

structures, financial requirements etc. For example the WAGP Treaty was 

signed by all parties, Environmental Impact Assessment & 

Management Plan were all carried out in a transparent manner which 

ensured that the interest of all the parties were met for the project to 

flourish.  

Some lessons identified in the project include the following: 

creating an appropriate legal and regulatory environment, lack of a level 

playing-ground for participation by both public and private sector firms, 

and the high cost of doing business, developing government guarantees, 

especially against political risks, and embracing PPP in infrastructure 

development (United Nations, 2006). In executing infrastructure projects, 

the international community’s role is crucial and as in the case of WAGP it 

helped market the project and built the confidence of other would-be 

investors. For example USAID provided most of the funds for the 

development of the project (i.e. WAGP) in terms of feasibility and market 

studies, sourcing of funds, economic and social impact assessment, and 

hiring of consultants to build capacity in the region etc. Further lessons 

include: Over reliance on donors’ funds, raises fear about the ownership 
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of the NEPAD initiative and its project, challenge of guaranteeing for 

foreign investments/foreign capital to engage in infrastructure since it’s 

not a core business area for the private sector firms owing to the low 

returns on investment, long gestation period, and high risk etc (United 

Nations, 2006). 

2.4.2 PPP in Ghana  

Now, at the national level countries are also making efforts to improve on 

infrastructure through PPP for growth to be experienced. Ghana is one of 

the countries in Africa adopting the PPP approach. So this study briefly 

highlights Ghana’s PPP approach with the aim of stimulating countries in 

the continent that have not yet started, to consider it as one of the medium 

through which the infrastructure challenge can be addressed. 

The Government of Ghana recognized that due to huge budget 

deficit, it may not be able to address the infrastructure challenges and so it 

took steps to introduce and adopt the PPP policy document in 2011. This is 

to complement efforts at improving infrastructure and also as a means of 

leveraging public resources with private sector resources and bring 

expertise to close the infrastructure gap and deliver efficient public 

infrastructure and services. It further noted that infrastructure (Road, Rail, 

Power, water, sanitation, sea and airports among many others) provision is 

fundamental for economic growth and development hence the need to 
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improve on them. Through PPP the government intends to harness this 

dynamism to support Ghana’s development objectives so that future 

generations can gain the benefits of modern services, improved living 

standards and reduced poverty. Some benefits of PPP identified in the 

policy document include: Accelerated delivery of needed infrastructure 

and public services on time and within budget, Encourage the private 

sector to provide innovative design, technology and financing structures 

etc. The Guiding Principles of the PPP in Ghana include; value for money, 

Risk allocation, Ability to pay, Local content and technology transfer, 

Safeguarding public interest and consumer rights, Environmental, climate 

and social safeguards, Accountability, Transparency, Competition (MFEP, 

2011). As further commitment to provide quality infrastructure to the 

citizenry, the government of Ghana has submitted a bill to the Parliament 

of Ghana awaiting its passage into law very soon (i.e. hopefully in 2014). 

This bill when passed into law will facilitate the execution of projects 

through PPP in an efficient manner and serve as a platform to build more 

confidence in the private sector to actively participate in infrastructure 

projects in the country.  

The government of Ghana’s unflinching support to address the 

infrastructure gap is further deepened by the establishment of Ghana 

Infrastructure Fund (GIF) which is a Presidential initiative aimed at raising 
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funds to complement efforts at infrastructure provision in the country. In 

July 2014 the Parliament of Ghana endorsed the Infrastructure Fund bill 

that was presented before the house. The fund is wholly owned by the 

Republic of Ghana with the aim to mobilise and provide financial 

resources to manage, co-ordinate and invest in a diversified portfolio of 

infrastructure projects in the country for national development 

(http://graphic.com.gh/news/politics/27455-parliament-endorses-ghana-

infrastructure-investment-fund-bill.html). The GIF is a response to the 

need to manage Ghana‘s limited but potentially expanding fiscal space; 

sub-optimal classification and management of public debt; and difficulties 

in mobilizing funds, in particular, for infrastructure projects of a 

commercial nature (Ghana Infrastructure Fund (GIF), 2014).  

The Fund recognizes the Private Sector Role by asserting its 

partnership focus with the private sector. The GIF will partner the private 

sector through linkages that include financing project SPVs (Special 

Purpose Vehicles), PPPs, mortgage finance and finance leases. 

Additionally, the GIF will create investment opportunities for institutional 

investors including pension funds. Regarding sources of GIF funds: The 

potential sources of funds for GIF include appropriations by Parliament, 

including the recently increased Value Added Tax (VAT) etc. Other 

sources include: private or public domestic and foreign funds from 
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multilateral institutions and development banks; the capital markets 

(including Ghana’s stock exchange); pensions and mutual funds (including 

social security and insurance funds) etc. The successful implementation of 

the GIF will therefore, provide several opportunities to apply national 

resources in various novel ways including long-term infrastructure bonds 

to accelerate the upgrading and renewal of critical national infrastructure 

(Ghana Infrastructure Fund (GIF), 2014).  
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CHAPTER THREE 

Trend Analysis 

3.0 Introduction 
 

This chapter analysis the trends of the various selected 

infrastructure indicators (i.e. Road, Electricity, Telecommunication, water 

and sanitation) as well as  GDP from 2000 to 2010 for 54 African 

countries. It’s aimed at identifying factors that may have caused their rise 

or fall to help guide in making informed decisions by stakeholders for its 

improvement in the continent.  

3.1 Analysis of Trends 

Figure 3: Gross Domestic Product (GDP) 

 

Source:  (WDI, World Development Indicators ) 

From the chart above, GDP rose steadily in the African continent. 

From $5885.43 in 2000 it rose to $8407.63 in 2007 to $16697.61 in 2010. 

But it experienced a little decline in 2009 i.e. $14807.43. Africa has 
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experienced high and continuous economic growth in the past decade, 

prompting analysts to argue that the continent has reached a turning point 

in its development history and is poised to play a more significant role in 

the global economy in the twenty-first century (UNCTAD, 2014). It grew 

at 5.3% in the period 2000–2010 from 2.6% in 1990 to 2000. Furthermore, 

12 countries had an average growth rate above the developing-country 

average of 6.1% over the period 2000–2010, and two countries (Angola 

and Equatorial Guinea) had double-digit growth rates  (UNCTAD, 2014). 

Internal and external factors contributed to Africa’s relatively impressive 

growth performance over the past decade. Better macroeconomic 

management, high domestic demand and a relatively more stable political 

environment are some of the internal factors that supported growth in the 

continent. On the external front, favorable commodity prices, stronger 

economic cooperation with emerging economies, higher official 

development assistance since 2000, and an increase in foreign direct 

investment (FDI) flows contributed to the growth process  (UNCTAD, 

2014). 

But the continent experienced a slight decline in growth in 2009 as 

shown in figure 3 above. According to Osakwe (2010) the African 

continent experienced a significant slowdown in growth due to the global 

financial and economic crisis of 2008/2009  (Osakwe, 2010). There is a 

widening funding gap in the area of infrastructure development which is 
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also impeding the growth effect on poverty in Africa. The UNCTAD 2014 

report asserts that in infrastructure, for example, it is estimated that 

countries in SSA would need to invest $93 billion per year in order to meet 

their development goals. But actual investment in the subcontinent is $45 

billion, implying a funding gap of about $50 billion per year. The estimate 

does not include North Africa, so adding this region will increase the 

infrastructure funding gap for the continent significantly  (UNCTAD, 

2014).Although growth is rising in the continent, it has still not yet reached 

the rate of 7% which is required to help reduce poverty and improve living 

standards of the people. Looking at the funding gap there is the need for 

much more to be done in terms of increased investment in priority areas 

like infrastructure since improvement in infrastructure contributes to 

improvement in productivity in many sectors of the economy for growth to 

be experienced. As captured in the UNCTAD report (2014) “one of the 

issues African countries have to address as they seek to transform their 

economies is how to boost investment, particularly in infrastructure and in 

the productive sectors of the economy”  (UNCTAD, 2014). 
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Figure 4: Road 

 

Source: (AIDI, African Infrastructure Development Index, 2013) 

Total paved roads expressed in kilometers for the African continent was 

554.857km in 2000. Although it declined slightly in subsequent years to 

544.476km in 2003 it was still quite stable. But it experienced further 

decline to 513.129km in 2007 to its lowest of 487.357km in 2010. 

Improved political scenes coupled with natural resource discovery were 

some factors that helped improve infrastructure in some parts of the 

continent. Porter (2012) forexample asserted that the new phase of (mostly) 

more positive change for both Ghana and Nigeria in the 21st century is 

reflected in Ghana being classified as a lower middle income economy 

(and hopefully will benefit from the exploitation of important oil reserves 

in the Western Region of Ghana), while Nigeria continues to exploit its oil 

reserves and has benefited from a somewhat improved political scene, 

resulting in an ambitious reform agenda which contributed to infrastructure 

improvement e.g. Roads for growth (Porter, 2012). These developments 

were similar in most African countries hence some improvement in 
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infrastructure. However the continues decline in total road network after 

the mid-2000’s in the continent could be attributed to low investment, 

political instability in some areas in the continent e.g. Ivorian conflict 

between 2002 to 2007, Sudan (2003 up to date) and many other African 

countries coupled with the global recession which started in 2007 and 

reached its peak in 2008/2009. This resulted in a decline in investment in 

the continent and a subsequent decline in sustaining the road infrastructure 

in the continent.  

Figure 5: Electricity 

 

Source: (AIDI, African Infrastructure Development Index, 2013) 

Electricity generation from a total of 18938.846kwh in 2000 rose steadily 

to 27023.731kwh in 2006 but declined more drastically to 18478.09kwh in 

2007 and rose again steadily to 27315.622kwh in 2008 to 28356.374kwh in 

2010 respectively. Prior to the recession  some factors may have 

contributed to an increase in energy generation in the continent amongst 

which include ODA commitments for infrastructure  which increased from 

about $22 billion in 2006 to about $40 billion in 2010 (OECD Stat. 
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Extracts), with one of the largest increases in energy sector (150%) (Scott 

Andrew & Prachi Seth, 2012).  Reforms in the energy sector leading to the 

introduction of Independent Regulatory Authority, Private sector 

participation, deepening transparency and accountability all helped to 

improve the energy sector. Increase in ICA member funding to the tune of 

$12.9bn for the energy sector in 2010 also helped  (ICA, The Infrastructure 

Consortium for Africa, 2012).  

Figure 6: Telecommunication 

 

Source: (AIDI, African Infrastructure Development Index, 2013) 

The telecommunication sector has experienced consistent growth in the 

African continent. From 300.49 subscriptions per 100 inhabitants in 2000, 

it rose to 1350.48 per 100 inhabitants through to 3233.96 per 100 

inhabitants in 2007 and 2010 respectively. 

The telecommunications sector has been experiencing tremendous progress 

when compared with the other infrastructure sectors in Africa, and its 

growth has been improving steadily in the decade. This has been so 
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especially due to mobile technology innovations and the widespread 

liberalization of the telecommunications markets (Aker J.C. & Mbiti I.M., 

2010). Regulatory frameworks which facilitated reforms in the 

telecommunication sector played a critical role in improving on telecom 

infrastructure services. These developments led to the privatization of 

these state-owned institutions in Africa including the telecom sector 

(Gilward, A, 2005) ; (McCormick, 2003); (Wallsten S.J., 2001).  One 

challenge with privatization of the telecom sector in Africa is the temporal 

monopoly given to the newly privatized firms which delays the benefits 

that competition could bring to the sector (Wallsten S.J., 2001). The 

African telecommunication market has just begun its rise. As the mobile 

boom has already proven, Africa has a strong demand for ICTs and this 

demand needs to be satisfied in order to ensure the vital participation of 

Africans in the Information Society (International Telecommunication 

Union ITU, 2007). 
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Figure 7: Water 

 

Source: (AIDI, African Infrastructure Development Index, 2013) 

The water trend also shows a consistent rise in water access from 34.26% 

of the population with access in 2000 to 36.39% in 2006 and further to 

37.58% in 2010 respectively. 

Across the continent, ICA members’ commitments to water infrastructure 

have risen and was 21% up in 2010 with a total commitment amount of 

$4.6bn in 2012 (ICA, The Infrastructure Consortium for Africa, 2012) 

.Privatization of the sector also contributed to efficiency hence increased 

access. The introduction of independent regulatory institutions as well as a 

stable environment has helped improve water access. In Ghana for example 

Mensah etal (2013) found that Ghana’s population without access to 

improved water sources declined from 44 percent in 1990 to 16.2 percent 

in 2008. Thus, Ghana is on track to achieving the MDGs target of reducing 

the population without access to improved water ahead of the target date of 

2015. This he said may have been attributed to the shift of water supply 
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regulation from the government to independent agencies e.g. two 

commissions viz. the Public Utilities Regulatory Commission (PURC) and 

Water Resources Commission (WRC) were created in 1997 to regulate the 

sector. PURC is responsible for formulating and approving appropriate 

pricing mechanisms aimed at full cost recovery, since government began to 

phase out the subsidization of water services in 2003. Besides the provision 

of tariff guidelines and the examination and approval of tariffs by PURC, 

it(i.e. PURC) also protects the interests of consumers and providers, 

promotes fair competition, and initiates, conducts, and monitors standards 

concerning the provided service for example (Mensah, 2013). 

But Africa still faces challenges in the sector. For example in Cairo and 

other large cities on the continent, sprawling city limits and rapidly 

growing populations (from both natural growth and in-migration) from 

rural areas have created extensive squatter settlements or slums, 

challenging the abilities of water management institutions to provide 

adequate water infrastructure 

(https://na.unep.net/atlas/africaWater/.../africa_water_atlas_123-174.pdf). 

So inability to cope with the rising population coupled with low investment 

levels also add to the challenges (Mwanza, 2003). The study by Mensah 

etal (2013) still identifies inadequate investment in the sector as well as 

evidence of disparities in improved water  access between urban and rural 
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areas and in various regions in the country(ie Ghana).These challenges are 

not soo different from what is happening in other parts of the continent 

which impedes access to water in the continent.It therefore called for 

specific targeted interventions to address the water and infrastructure gaps 

through the involvement of the central and local governments, private 

sector and civil society organisations to work in concert to address the 

problem. 

Figure 8: Sanitation 

 

Source: (AIDI, African Infrastructure Development Index, 2013) 

Sanitation also shows a consistent rise from 19.56 % of population with 

access to 20.7%, 21.45%, and 21.57% in 2000, 2005, 2009 and 2010 

respectively. 

The upward trend of the sanitation infrastructure may indicate that 

there is an improvement in the provision of infrastructure. But again there 

are many people who do not have access to basic sanitation in the 

continent. According to the UN, (2012)  there are still about 2.5 billion 
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people, one third of the world’s population, who lack access to improved 

sanitation (UN, 2012). According to Nations United, (2011)   though 

Northern Africa has made progress in achieving the MDG on sanitation 

from 72% in 1990 to 89% in 2008, more than 50% of the population in 

sub-Saharan Africa still use unapproved or open defecation sanitation 

facilities (UN, 2011) .Less priority given to the sector by government 

hence low investment is one of the many challenges faced (Van Ginneken, 

2011).  Sanitation also needs more than physical infrastructure to be 

successful so there is the need to intensify sanitation program me for a 

longer period and integrate it with education, health or urban planning 

interventions   (ODI, 2006). 

3.2 Discussion 

To explain why some trends are low, Briceño-Garmendia et al., (2004) in 

their study noted that public investment in infrastructure in developing 

countries decreased during the 1990s, mainly as a consequence of 

structural adjustment to reduce budget deficits, and did not start rising 

again until the mid-2000s (Briceño-Garmendia, 2004).Over the same 

period, the proportion of official development assistance (ODA) allocated 

to (economic) infrastructure declined, from 23% in 1995 to 12.3% in 2003 

(Payne G., 2005). Aside low public investment in infrastructure, the 

global recession also affected most African countries through a variety of 
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channels, including a decline in global trade, a drop in investment, falling 

remittances from overseas workers, and possible cuts in foreign aid etc. 

These channels are largely connected to Africa’s “real” economy, rather 

than its financial sector (Arieff Alexis, 2010). According to the World 

Bank (2010) economic growth went from 5.2% in 2008 to 1.6% in 2009 

.There was also a slowdown in remittances, lower tourism revenues, and 

weaker government revenues which all conspired to reduce Africa’s 

economic growth rate by close to four percentage points in 2009 (World 

Bank, 2010).  Political Instability - Protracted conflict in countries like 

Cote d'Ivoire, Somalia, Sudan, and in many others parts of the continent 

have retrogressed efforts made towards improving infrastructure in the 

continent Corruption –one of the challenges to development is corruption 

where public funds are diverted for personal use and hence affects the 

provision of quality infrastructure featured by resource diversion and 

shoddy project execution. Also Weak institutions and capacity all had 

effects on infrastructure delivery in the continent etc. 

 On the other hand some measures also helped to improve on 

infrastructure in the continent. For example the Infrastructure Consortium 

for Africa (ICA) established in 2005 helped to scale up investment directed 

at regional and country specific initiatives to develop infrastructure in areas 

like water, transport, energy and ICT sectors (ICA, The Infrastructure 
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Consortium for Africa, 2012). Prior to the global crisis the region’s per 

capita GDP was growing at an average annual rate of over 2%. The sources 

of this growth were three-fold: (i) external resources—aid, debt relief, 

private capital flows and remittances were all increasing; (ii) strong 

commodity prices and a buoyant global economy; and (iii) improved 

macroeconomic policies, reflected for instance in the fact that the median 

inflation rate in the mid-2000s was about half that in the mid-1990s (World 

Bank, 2010). The transition to democratic rule by most African countries 

during the new millennium (i.e. 2000) boosted investor confidence and 

allowed for the private sector to get involved in projects in the continent. 

Initiatives by the Continental union AU (i.e. African Union) which was 

linked to regional blocs for example PIDA also contributed to the 

improvement of infrastructure in the continent etc. Increase in capital 

spending to finance much-needed infrastructure. For example, in the 

Republic of Congo, capital spending increased from 9.4% of GDP in 2008 

to 14.4% of GDP in 2009 in order to accelerate the rehabilitation and 

reconstruction of basic infrastructures. In Rwanda, capital expenditures 

increased from 8.6% of GDP in 2007 to 11.2% of GDP in 2009 (World 

Bank, 2010). 
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CHAPTER FOUR 

Case Studies 

4.0 Introduction 

This chapter reviews case studies relating to the selected 

infrastructure indicators in fulfillment of the first objective of the study. 

The critical review of the case studies is to draw lessons for consideration 

by stakeholders to help improve on infrastructure in the African continent. 

4.1 Case Study 1 –Road 

 

4.1.1 N4 Toll Road (South Africa and Mozambique) 

This is a road infrastructure project between South Africa and 

Mozambique which began in 1996.Upon completion of the project it 

brought increased efficiency in transporting products, sparked regional and 

global trade, and provided additional economic opportunities to the citizens 

of both countries (UNDP, 2008). Some lessons learnt in this project 

include the following: 

A stable political environment in the mid 1990’s in both countries 

enabled them to construct the road and propose new initiatives that focused 

on economic development, trade and regionalization. In line with the stable 

environment, Institutions were established to facilitate execution of the 

project. For example South Africa’s Department of Transportation 

established the South African National Road Agency Limited, whiles 
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Mozambique’s Department of Roads and Bridges also created the 

Administração Nacional de Estradas which facilitated management and 

execution of the project. To allow for transparency and quality, an open 

bidding process was initiated to select and award the contract to a 

concessionaire who would design, upgrade, construct, operate and maintain 

the new toll road. The project took into consideration the need to 

ameliorate the risk factors. As a result, management adopted a Build-

Operate-Transfer (BOT) model and so no government subsidies were 

provided to the concessionaire for the project. As a result of this 

arrangement, Operations and maintenance costs were addressed through 

revenue generated from the collection of tolls which in effect meant that 

more of the risk was born by the concessionaire (UNDP, 2008).Through 

the introduction of Public Private Partnership (PPP) for the project, the 

user pay approach was resorted to which helped generate sustainable 

funds for maintenance and repairs.  The Project aimed at fostering trade 

between South Africa and Mozambique, Reduce the cost of transportation, 

by improving the efficiency of roadways, and finally ,fostering broader 

economic activity.  

Some other measures taken include the creation of appropriate 

regulatory environment which stimulated investment. The initiative by 

both countries to join regional blocs like SADC served as a stimulus for the 
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prioritization of investment and development in areas in which there is 

under development. For example upon joining SADC, members are to 

adhere to the protocol which called for PPP in the delivery of infrastructure 

projects including that of road. Financial Agreement- The project was 

worth 3million Rand (1996 value = US$ 660million) and both countries 

created agreements which allowed for various parties to support in funding 

it. It was financed from 20% equity and 80% debt. The companies who are 

sponsors each contributed 10% of equity with the rest provided by the 

South Africa infrastructure fund and other six investors. Government 

guarantees for the project was made possible partly due to the stable 

political environment. 

The subsidy approach to enable affordability by the local people is 

also worthy of note (Farlam Peter, 2005).Sound market conditions, 

improved risk profile etc served as an ideal opportunity and created a good 

ambience for the concessionaire to refinance the project in 2005 .This 

allowed for expansion work to begin earlier than anticipated while 

continually improving the service that it provides to road users. Well 

defined roles and responsibilities for all the parties to the agreement also 

helped. Through this project the N4 toll Road was upgraded from a two 

way carriage way to four way free lanes which accommodated vehicles 

hauling large cargo. According to UNDP (2008) this project brought 
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enormous benefits to the people. Specifically 5,677 jobs were created 

during the initial phase and in total, about 13,000 casual, temporary and 

permanent jobs created by the project, facilitating the development of 

communities situated along the route.  At the time of refinancing in 2005, 

the concessionaire employed 400 full-time staff and maintained 

subcontracts to over 60 local small subcontractors. This show the ways in 

which infrastructure provision contributes to improved living standards 

(UNDP, 2008). The introduction of the Traffic Incident Data System 

(TIDS), which the concessionaire developed, helped to improve road 

safety. In 2007, the concessionaire began testing a camera system in 

addition to plans of introducing the electronic toll collection for the future 

at the Maputo Toll Plaza  all aimed at upgrading their corruption 

prevention methods is worthy of note.  

Despite the success attained the project also had some setbacks 

which should be noted hence challenges. High toll fees and overloading by 

heavy vehicles were challenges faced. For example on the South African 

side, road users were discontented that they had to pay for using a road that 

was previously free.  Another major concern for the concessionaire was 

road damage caused by overloaded vehicles. Learning from experiences as 

in the case of Rwanda there is the need to consider participation of the 

community in project execution to promote community ownership and 
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stimulate their willingness to pay at a reduced cost. Unfortunately the 

concession agreement did not specify regulations on truck loads. So to 

prevent rapid road deterioration, the concessionaire began to assist 

government from both states to establish axle load control measures 

aimed at preventing overloading and has been in full operation since 2002. 

As a result of the measure chosen, the percentage of overloaded vehicles 

fell from 23% in 2001 to 9% in 2004. In 2007 a new state-of-the-art 

overload control center was launched east of Pretoria (UNDP, 2008).  

 

4.1.2 Unit Costs of Public and PPP Road Projects: Evidence from 

India.  

This case study on India seeks to identify the success story in the Indian 

infrastructure projects.This study focused on the significant differences 

between public and private-sector projects. Findings-Public—private 

partnership (PPP) roads have a longer length, a higher project cost, and 

lower unit costs than public projects. Analysis indicated that private-sector 

investment tended to increase unit costs, but that lower unit costs were 

achieved for PPP road projects because developers could take advantage of 

economies of scale. It was also found that the presence of foreign sponsors 

in the private consortium and prevalence of corruption increased unit 

costs. The prevalence of corruption increased unit costs and is featured by 

e.g. bribe payments which benefits only a few in the political and 
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administrative system. In effect, higher project costs, affects road users in 

terms of higher toll charges or taxpayers in terms of the higher investment 

of public capital, or larger annuity payments, in the case of PPP projects. 

Any effort to reduce overall corruption would also have a positive effect 

in reducing the costs of infrastructure development activities. Results from 

a logistic regression analysis indicated that states in India that were more 

developed and had lower levels of corruption were more successful in 

attracting private-sector investment for road projects.  

For foreign investors, though their participation in projects brings 

technology and other expertise to bear, they also perceive additional risk in 

investing in developing countries, which leads to an increase in project cost 

(Meduri Sudheer Surya and Thillai Rajan Annamalai, 2013). Therefore 

governments should consider putting in place measures to develop the 

domestic entrepreneurs and investors to enable them invest in projects 

locally to reduce cost. The managerial and operational expertise by the 

private sector is also relevant for the successful development and execution 

of longer length road projects. Meduri Sudheer Surya and Thillai Rajan 

Annamalai (2013) noted that there is a Strong effect of economies of scale 

in the road sector when the length of road project increases. As road 

length increased, the unit cost decreased. It is, therefore, economical to 

structure fewer road projects of longer lengths rather than have many road 
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projects with shorter stretches. Private investors are more comfortable 

investing in well-developed states than in states that are less developed. In 

lesser-developed states in India like Assam, Arunachal Pradesh, and in 

remote areas of the states of Uttar Pradesh and Jharkhand, the development 

of roads has only been done by the public sector because of the prevailing 

local conditions. However, in highly developed states, such as Andhra 

Pradesh and Gujarat, many road projects have been completed in the PPP 

format (Meduri Sudheer Surya and Thillai Rajan Annamalai, 2013).  

PPP’s have made a significant contribution to the development of roads in 

India. In addition to creating new capacity, they have brought in capital 

and much needed efficiency in the sector. However, to offset the inherent 

costs associated with private-sector investment, PPP road projects have to 

be longer to capture the benefits of economies of scale. Policy makers and 

government need to realize this difference when structuring PPP projects to 

ensure that the development of roads is done cost effectively. 

4.2 Case Study 2 –Electricity 

 

4.2.1 The case of Argentina 

Prior to the macroeconomic crisis of early 2002 in Argentina, the power 

sector reform had proven successful in delivering low electricity tariffs 

and increasing private investments. This had been achieved partly through 

the introduction of competition, paying due attention to the lessons learned 
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by forerunners in power sector reform, including neighboring Chile. Out of 

lessons learnt from forerunners some measures have been noted to be 

useful in reforming the power sector amongst which include the following: 

(1) Transition from state-owned power companies to private enterprises; 

(2) Development of conditions required to promote infrastructure projects; 

and (3) Development of conditions for the establishment of a healthy and 

fair competitive environment, assuming that liberalization is achieved once 

the conditions in (1) and (2) are met (Nagayama Hiroaki and Takeshi 

Kashiwagi, 2004). 

The reforms helped to assuage investor concerns about political 

inconsistency, expropriation and other characteristics that had colored 

investors' views of Latin America previously. For example ‘Electricity 

Act’ (the so-called Electricity Privatization Law) introduced in 1991 

provided the legal framework for the power sector reform and 

privatization, with the aim of lowering electricity tariffs. Competition was 

introduced, followed by the establishment of a market structure open to 

private companies, including the acquisition of stock in major generation, 

transmission and distribution companies. These structures resulted in 

decreases in production costs, which translated into reduced electricity 

purchasing and selling prices. The structures also helped to improve the 

quality of service, as the frequency of power failures and voltage decreases 
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declined. Also electricity tariffs maintained a downward trend following 

power sector reform in 1992 through to 1999.The main causes of the 

decrease in tariffs were: (i) the use of state-of-the-art technology; (ii) 

improvement of operating ratio of thermal plants; (iii) installed capacity 

was relatively large compared to demand, and there was a relatively large 

reserve margin; (iv) intensifying competition in the gas market led to 

greatly improved fuel procurement conditions for power companies; and 

(v) increasing supply due to fewer water shortages at hydro power plants 

and new hydro plant construction.  

However there were some challenges too that served as a setback 

to reforms in the electricity infrastructure improvement which include: 

Independence of the regulator. Pollitt (2004) notes that the independence 

of the regulator is seen to be weakening due to increasing intervention by 

the Ministry of Energy since the economic crisis (Pollitt, 2004) .For 

example. in 1998, the Ministry of Energy, in an attempt to maintain its 

authority on the setting of access charges in power purchase agreements, 

overturned a decision by ENRE(i.e. the National Regulator) concerning 

transmission price set by a transmission company (Nagayama Hiroaki and 

Takeshi Kashiwagi, 2004).  Moving forward Argentina was able to 

minimize the challenges with lessons of reforms drawn from forerunners 

like Chile. So Argentina for example developed the Foreign Investment 
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Law alongside the establishment of the electricity law aimed at promoting 

investment by foreign capital and development of conditions for the 

establishment of a healthy and fair competitive environment, assuming that 

liberalization is achieved whiles securing the independence of regulatory 

organizations and system operators (Nagayama Hiroaki and Takeshi 

Kashiwagi, 2004) . It is hoped that the lessons noted would serve as useful 

information to help improve on infrastructure for economic growth to be 

accelerated in the African continent.  

4.3 Case Study 3 –Telecommunication 

 

4.3.1 Telecommunication 

Telecommunication is one of the sectors which have experienced 

some appreciable level of growth in Africa over a decade now and this is 

evidenced in figure 6 of chapter 3. Private investment in the sector has 

increased resulting in an amount of $15.7billion in new investment in 39 

SSA countries between 1990 and 2001(Farlam, 2005). Once a monopolized 

sector by the state, it’s now being privatized featured by competition with 

the effect being an increase in mobile subscribers in the continent. At the 

end of 2003, Africa had 51.8 million mobile and 25.1 million fixed line 

subscribers; 37 countries had two or more cellular operators and 36 

countries had a separate regulator (Farlam,2005). 



 

73 
 

4.3.2 The Case of Uganda 

Uganda since 1993 has been able to make progress in improving its 

telecomunication  sector through measures like liberalisation, privatisation 

and effective regulation.Uganda has three (3) major players in the 

telecommunication market namely Celtel (granted a cellular licence in 

1993), South Africa’s MTN (licensed as Uganda’s Second National 

Operator in 1998 but which has concentrated on the cellular market) and 

the Uganda Telecommunications Limited (UTL), which was partially 

privatised in February 2000 and launched its mobile service in January 

2001. The issueing of licences to many operators allowed for 

competition,improvement in services and expansion of telecom services to 

rural areas of Uganda (Uganda Telecommunications, 2002).  

Conscious of the fact that access to telecommunication services in 

rural areas was limited,the government promoted rural access to 

telephones, Internet and postal services.This was possible through the 

development of the Rural Communications Development Policy and the 

establishment of the Rural Communications Development Fund 

(RCDF),financed through the payment of a 1% gross revenue by the three 

operators. The policy specified the  provision of ‘basic communication 

services to all sub-counties with at least 5,000 inhabitants by year 2005’ 

(Farlam, 2005). This initiative enabled operators eg MTN etc to indentify 
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and specify 154 counties which demanded this service  at an extimated cost 

of US$5.8 million by the end of 2005 (Farlam, 2005) .  As a result of the  

policy introduced to expand telecom services, the number of subscribers 

grew at an exponential rate from two subscribers per 1,000 people in 1998 

to to 32 per 1,000 inhabitants in 2003. The government was able to ‘fill in 

the gaps’ in the telecom sector by providing subsidy support for increased 

coverage. 

4.3.3 The South Korean Case 

Considered as a latecomer in the telecommunication industry, South Korea 

has been able to develop its sector to become one of the best success 

stories. In a study by Park Young-Tae (2012) titled “How a latecomer 

succeeded in a Complex Product System Industry” (Park Young-Tae, 

2012). Despite being a latecomer, Korea has succeeded in CoPS (ie 

Complex Product and System), particularly in the telecommunication 

systems industry. According to Acha et al., (2004) CoPS is seen as a major 

capital good underpinning manufacturing, services, trade, distribution,and 

plays a critical role in shaping and enabling modern industrial and 

economic progress (Acha B. A., Davies M. Hobday and A. Salter, 2004). 

Rosenberg (1963) argued that capital goods are the key points of entry for 

new technology into the economic system (Rosenberg N., 1963). Therefore, 

CoPS is considered an indicator of technological leadership status.  



 

75 
 

Some factors indentified as critical to the success include the 

following: First, establishment of institutions and political will played a 

very important role. Second, acquisition or utilization of major capabilities 

transitioned into spontaneous participation, global networking , 

standardization of activities and policies, and emphasis on in-house 

research and development. Third, collaboration with an international 

standardization work group was a key to Korea’s rise as a global 

telecommunications leader. Finally, large Korean firms played a critical 

role in catching up with telecommunication system (Park Young-Tae, 

2012). Roles were clearly defined among the parties in the industry which 

contributed to the success story. Forexample the main mission of KTRI 

(Korea Telecommunication Research Institute) was to conduct R&D for 

TDX(Time Division Exchange), whereas the main goals of the four 

participating enterprises (Samsung, Donyang, Goldstar, and Daewoo) were 

to carry out pilot production in conjunction with KTRI based on the TDX 

technology transferred to them from KTRI, and to modify and 

commercialize TDX technologies in the market. Government role was also 

integral. Forexample the development of TDX was a large-scale national 

R&D project that lasted over 12 years from 1979 to 1991, with a budget of 

1386 billion won.The Korean government also urged Korean companies to 

decrease their technology dependence on foreign companies by putting in 

place an electronic switching system etc (Park Young-Tae, 2012) . Some 
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capabiltity approaches which helped them succeed include : (i) networking 

capabilities among actors, (ii) acquiring knowledge and skills etc. 

Conformity to global standards was also crucial .e.g its collaboration with 

one of the most famous and international work groups, the IEEE (Institute 

of Electrical and Electrocnics Engineers) (Park Young-Tae, 2012). So the 

bottom line is that Korea did not just adopt the technology, but they 

translated it to meet their local needs .Through knowledge acquired in the 

technology transfer they were not complacent but went ahead to develop 

their own by investing more in R&D which is worth noting.  

 4.3.4 African Case  

Africa’s Least Developed Economies (LDEs), which is home to 33 

of the 48 LDEs of the world, continue to suffer from poor 

telecommunications infrastructure (V. Mbarika, 2005); (P.Meso V.Mbarika 

and P.Musa, 2007) . For most countries within this region, less than one 

telephone line (ie fixed line) is shared among 100 inhabitants (ITU, 

International Telecommunications Union, 2006)  which is a serious 

hindrance in building other basic infrastructure such as the internet and 

related technologies. For example, Congo and Eritrea still have less than 

0.5 line per 100 people (P.Meso V.Mbarika and P.Musa, 2007).  

Further challenges include: Inadequate funding which has left most of the 

rural population of Africa’s LDEs (which is at least 70% of the total 
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population) without any form of telephone access. Lack of the necessary 

technical expertise to build, operate, and maintain telecommunications-

related equipment is also a challenge being faced. Outdated equipment 

used for the connection lines as well as poor equipment maintenance has 

led to poor quality of service and loss of revenues. In Cameroon, for 

example, malfunctioning telephone equipment could be out of service for 

months before a maintenance team arrives to attempt any repairs. Even 

after problems are indentified, the maintenance process is generally slow, 

partly because the technicians demand bribes etc. (P.Meso V.Mbarika and 

P.Musa, 2007)  (E. J. Wilson and K. Wong, 2003) 

To address challenges in the telecom sector Mbarika etal (2009) 

postulates that ‘factors such as training local expertise and open 

competition that could be taken for granted in developed nations cannot 

just be ignored in the case of developing economies’ (Mbarika W. Victor 

and Terry Anthony Byrd, 2009). Technology stakeholders in the African 

continent have called for  the need to promote domestic and foreign 

investment in ICT,develop wireless and satellite infrastructure as a 

compliment (and not a replacement) to landlines, strive to be self- 

sufficient,enact  regulatory policies, build local capacity  (V. Mbarika, 

2005), and privatize to help improve the telecom sector (P.Meso 

V.Mbarika and P.Musa, 2007). Understanding African context is also 
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important to adopting the appropriate technology needed for the sector. 

Need to develop local manufacturing which is one of the strategies that 

have accelerated growth of telecommunications in Indonesia. In fact, 

Indonesia began to export other telecommunications-related products. 

Local manufacturing capability would ensure rapid development of 

telecommunications-related services in LDEs (P.Meso V.Mbarika and 

P.Musa, 2007). Policies should impact transfer of technology and 

innovations as well as eventual use of these technologies (Jelinek M. and 

S.Markham, 2007). Privatization-As a result of privatization the number 

of telecom connectivity in countries like Argentina increased significantly 

(V. Mbarika, 2005) which stakeholders should note. Private ownership is 

positively correlated to a country’s growth in most dimensions of its 

telecommunications sector (Littlechild, 1978). 

Mobile communication is on the rise in SSA making it the world’s 

biggest birthing grounds for the wireless telephone industry (ITU, 2004) . 

This rise will help Africa’s LDEs to improve delivery of education through 

tele-education (V. Mbarika and I. Mbarika, 2006); improvement of 

commerce through m-commerce (B. Kaba, 2008), (P. Meso V. Mbarika 

and P. Musa, 2005); and delivery of health- care through e-medicine (M. 

Kifle, 2008), (S. Sood, 2008).   But  there is also the need to develop the 

landlines too since it is still needed to provide the needed back- bone 
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connection as well as to provide data transmission services that require 

high levels of data security (P.Meso V.Mbarika and P.Musa, 2007). 

4.4 Case Study 4 –Water and Sanitation 

 

4.4.1 Water and Sanitation 

There is no talk of infrastructure provision in contemporary times without 

the mention of private participation, and the Water and Sanitation sector is 

no exception. Studies show an overall domestic welfare benefit of $23 

million in Guinea and $1.4 billion in Buenos Aires, Argentina following 

private participation in water and sanitation (Shirley MM (ed.), 2002). 

Similar studies in Argentina show a drop in child mortality of up to 25% 

from waterborne diseases in peri-urban areas (Farlam Peter, 2005). 

Regarding Water, South Africa is one of the countries in Africa which 

was able to reach some success in the provision of water infrastructure 

with private participation due to successful partnerships, sound 

understanding between the contracting parties’ and a positive attitude to 

solve ‘what were often seen as insurmountable problems as asserted by 

Werner Zybrands a consultant involved in municipal service partnerships 

(MSPs) in South Africa (Farlam Peter, 2005). 
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4.4.2 Water Provision in the Dolphin Coast/ILembe District 

Municipality. 

This is a project in South Africa in the KwaZulu-Natal province where the 

Borough of Dolphin Coast (BODC) signed a 30-year concession contract 

in 1999 with Siza Water Company (Siza), which is majority controlled by 

French multinational SAUR Services. The contract stipulated that Siza 

would oversee, manage and implement the provision of water and 

sanitation services (WSS) within the then BODC municipal boundary. As a 

result of local government demarcation in South Africa, the BODC 

municipality has subsequently been absorbed into a much larger structure, 

the ILembe District Municipality with a population of approximately 

560,000 people (Robbins, 2003). Due to its inability to mobilize adequate 

resources and a lack of local technical capacity, BODC outsourced the 

water services through a concession contract. So in effect the private sector 

was involved to complements efforts at improving water infrastructure. 

The Development Bank of South Africa (DBSA) and South Africa’s 

Municipal Infrastructure Investment Unit (MIIU) supported the 

development and completion of the concession arrangement by providing 

technical and advisory services during the conception and contract 

development phase which helped to make this option understandable and 

financially feasible (USAID, 2005).  
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One of the challenges was high cost of water charged by the bulk water 

supply Umgeni Water i.e. a 20% increase in the cost of water  which made 

it difficult for Siza to pay the concession fee in 2001. As a result, there was 

adjustment to the contract by the municipality, including halving the 

annual concession fee to be paid to the municipality until 2006, reducing 

the investment commitments by the concessionaire to R10 million for the 

first five year period, and increasing prices for consumers (Farlam, 2005) . 

The study found that ‘despite the problems encountered, the quality of the 

service has improved with regards to water loss, water purity, total number 

of leaks, the number of faulty meters and the number of maintenance 

works carried out. An important difference between the water services 

offered by Siza and those of the Ilembe District Municipality is that Siza is 

obliged to make investments in maintaining and upgrading services while 

the municipality is only investing in extending services (Farlam, 2005) 

hence efficiency was enhanced. 

Some of the criticisms include: 140 cases of cholera in the area as 

a result of people drawing unhygienic water from streams rather than 

paying for high cost of treated water. The poor people in the area were not 

cushioned from the impact of tariff increases (Farlam, 2005). Some lessons 

drawn from the study include: The need to build capacity at the municipal 

level to ensure better performance by water authorities. Issues regarding 
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clarity on policies like free water and allocation of grants in concession 

areas as well as specific processes that should be followed in the event 

such terms change should be forecasted with measures put in place. Need 

to promote transparency among stakeholders e.g. municipality and the 

private operator to ensure trust and acceptance amongst consumers. Small 

water concessions are less commercially viable than larger ones as the 

private operator is less able to take advantage of economies of scale etc. 

The need to bridge the communication gap between communities and local 

government, introduce an appropriate technology to address water issues 

etc. 

 In the case of the Chengdu No.6 water project in China they 

adopted the Build Operate Transfer (BOT) with some lessons as follows: 

1) strong commitment of the central government, local government and an 

international multilateral organization; (2) local government taking 

multiple risks and responsibilities; (3) engaging lenders in decision 

making; (4) procurement of local products and services in construction and 

maintenance; and (5) utilization of proven and cost saving technology 

(Chen Chuan, 2009). 
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4.4.3 Water Case Study by ADB  

 

The Asian Development Bank (ADB) in a study on infrastructure 

introduces best practices aimed at improving water infrastructure worth 

noting. The study emphasized the need for Sound and independent 

regulatory regimes, Catchment management policies, Enforceable laws on 

tariff setting and once these are in place, best practices such as competitive 

water supply concessions can be implemented (ADB, 2000).  

ADB (2000) undertook in-depth studies of the experiences of private sector 

investment in water supply in countries such as Manila in the Philippines 

with some lessons highlighted below.  

Manila — Water supply concessions 

Manila is one of the success cases in water supply which was made 

possible through their privatization strategy, the bidding process; the 

selection and transition process etc. Some further lessons: A regulatory 

body should be properly put in place before concessions are let. This body 

should be independent and be able to build on skills from other regulatory 

exposures. It is critical that when devising a contract, governments should 

have capable and competent advisers to obtain a fair contract with 

private operators. A strong public relations campaign is also mandatory. 

Private investment in water supply infrastructure can be achieved with a 
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transparent and fair tendering process. Tax incentives can be a significant 

for the private sector. The introduction of tradable water rights leads to 

efficient use of water, particularly when it is scarce and has alternative 

uses. The government should continue to own the network while the 

private operators lease the long-term right to use the assets and collect 

revenue from service delivery. BOT, rehabilitate- operate-transfer 

arrangements is important to help bring expertise and finance to urgently 

required water supply projects.  

4.4.4 Sanitation-Rwandan Case 

 

According to the 2010 South Africa’s Municipal Infrastructure Investment 

Unit (MIIU)) update, household access to sanitation facilities has increased 

faster in rural Rwanda than in any other country in Sub-Saharan Africa. 

Almost four (4) million people gained access to improved sanitation 

between 1990 and 2008. 54% of the population has access to improved 

sanitation, up from a baseline of 23% in 1990 (Jain, 2011). Progress has 

been made possible through the upgrade of ‘unimproved’ latrines to 

improved hygienic ones by households. While the greatest gains have been 

in rural areas, improvements in urban sanitation are notable as coverage 

has increased despite tremendous growth in the urban population.  
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Various initiatives were introduced in Rwanda over the years that 

triggered the success story in the sanitation sector. For example in 1995-

2000 there was a reconstruction process, which included the construction 

of improved latrines in new housing with a very significant impact on 

sanitation coverage. As a result almost 1.5 million people gained access to 

improved sanitation between 1995 and 2000. From 2001- 2005 there was 

the Consolidation Strategy with the adoption of Decentralization as a 

medium to lay down the basic institutional framework to improve 

sanitation coverage. The National Policy was revised four times to include 

emerging issues like demand responsive approaches (1997); 

decentralization and reinforced participation (2004); and hygiene, 

sanitation, and environment policy (2010) etc. 

In 2002, the government introduced its Poverty Reduction Strategy 

Paper (PRSP) for national planning which recognized that access to water 

and sanitation was essential to the overall strategy and vision of 

improving lives and reducing poverty by: Improving maternal and 

children’s health; Improving enrolment in schools, especially for girls; 

Improving security, particularly for women; Reducing health expenses for 

households and the Government, particularly for diseases like diarrhea etc.  

Regarding Urban Sanitation the government developed a 

supporting policy framework for urban sanitation, with national policies 
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from e.g. Ministry of Health (MINISANTE), and city-level Sanitation 

Master Plans for Kigali town. In order to promote market and expand 

access to sanitation, government adopted the Community-Based 

Environmental Health Promotion Program (CBEHPP) which has adopted a 

community hygiene club approach supported by 45,000 community trained 

health workers.  This approach, involved training members of the 

community on courses relating to hygiene and sanitation, skills in 

constructing/building a lid for latrines etc. This approach brought some 

results which are measured through ‘7 Golden Indicators’: 1. increased use 

of hygienic latrines in schools and homes from 28% to 80% 2. Hand 

washing with soap increased from 34% to 80% 3. Improved safe drinking 

water access and handling in schools and homes to 80% 4. Achieve Zero 

Open Defecation (ZOD) in all villages to 100% 6. Safe disposal of 

children’s feces in every household increased from 28-100%; 7. 

Households with bath shelters, rubbish pits, pot-drying racks and clean 

yards increased to 80% (Jain, 2011). 
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CHAPTER FIVE 

Methodology (Model), Results and Analysis of Regression 

5.0 Introduction 

This chapter describes briefly the model theory (i.e. Multiple regression) 

used to fit the data to satisfy the third objective of the study. It also 

highlights the results and analysis of the regression.  

5.1 The Concept of Regression Analysis 

Multiple regression is a method of data analysis that may be appropriate 

whenever a quantitative variable (i.e. the dependent) is to be examined in 

relationship to any other factors (expressed as independent variable).  The 

independent variables may be quantitative or qualitative, and one can 

examine the effects of a single variable or multiple variables with or 

without the effects of other variables taken into account (Cohen Jacob, 

2003). 

The Multiple stepwise regression models are most flexible as it 

allows the researcher to determine the order of entry of the independent 

variables into the regression equation. Each independent variable is 

assessed at its own point of entry in terms of the additional explanatory 

power it contributes to the equation. 
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5.2 Data and Analysis Framework 

The study seeks to model aggregate infrastructure with data from 2000 to 

2010 (i.e. 11 years). Specifically, the source of the data for each of the 

variables for 44 African countries is as follows: GDP (current US$) is the 

Dependent variable with data from World Development Indicators 

(WDI).The Independent variables comprise of the following with data 

from African Infrastructure Development Index (AIDI): Road-Total Paved 

Roads (km per 10,000 inhabitants) Electricity –Net Generation (kWh per 

inhabitant),Telecom (fixed & mobile),Water-(% of population with 

access), Sanitation-(% of population with access). The control variables 

include; FDI net inflows (BoP, current US$), Population ages 15-64 (% of 

total) and Total Trade (% of GDP) with data from WDI whiles that of 

Political Stability (Estimate) is derived from Worldwide Governance 

Indicators (WGI). The SPSS statistical software is used to fit the entire 

regression with the model formulated as follows: 

GDP =  α + β
1

 (AVROAD) … +   β
5

 (AVSAN) +   β
6

 (AVFDI)+. . + β
11

 (AV_POL. STAB)+𝜀  

where 𝛽0, 𝛽1, 𝛽2 , . . . , 𝛽11, are constants referred to as the regression 

coefficients and 𝜀 is a random disturbance or error. It is assumed that for 

any set of fixed values of Av_Road, Av_Electricity etc that fall within the 

range of the data, the linear equation provides an acceptable approximation 

of the true relationship between GDP and the Av_Road, Av_Electricity, 
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Av_Political Stability etc. GDP is approximately a linear function of the 

independent variables i.e. Av_Road, Av_Electricity etc, and 𝜀 measures the 

discrepancy in that approximation. In particular, 𝜀  contains no systematic 

information for determining GDP that is not already captured by the 

independent variables i.e. Av_Road, Av_Electricity etc. 

This model will help determine the statistical significance (i.e. fixed 

effects) of each of the independent variables e.g. Road, Electricity, 

Telecom etc on the dependent variable GDP. To run the regression each of 

the variables were averaged(Av) e.g. (Av_Road) .This study has more than 

two independent variables and so adopting the multiple regression model 

to predict the significance of the variables is more appropriate. As noted in 

the theory above, multiple regression allows for more than two 

independent variables, which best fit the study since the variables are more 

than two. 
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5.3 Results and Interpretations 

Table 2: Predictor Model for GDP 

 

This summary table provides the R, R
2
, adjusted R

2
, and the standard error 

of the estimate, which can be used to determine how well a regression 

model, fits the data. In the Model Summary table (i.e. model 1) it 

represents entry of the first independent variable (Av_FDI), and model 2 

represents entry of the second set of variables (Av_FDI, Av_Electricity) 
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while model 3 represents the third set of independent variables (Av_FDI, 

Av_Electricity, Av_Road). The results show that model 1 accounted for 

78.1% of the variance (R Square) in the average GDP. Entry of the next 

set of variables (model 2) resulted in an R Square Change of 43%. Again, 

the entry of the final set of all three independent variables resulted in an R 

Square Change of 32%. This means that the entry of variables increased 

the explained variance in the GDP by 32.0% to a total of 85.5%.  

A measure of the strength of the computed prediction equation is R-

square, sometimes called the coefficient of determination. If all the 

observations fall on the regression line then “R square is 1 (perfect linear 

relationship). An R-square of 0 indicates no linear relationship between the 

predictor and dependent variables. To test the hypothesis of no linear 

relationship between the predictor and dependent variables, i.e., R-square = 

0, the Analysis of Variance (ANOVA) is used. The "R" column represents 

the value of R, the multiple correlation coefficients. R can be considered 

to be one measure of the quality of the prediction of the dependent variable 

(i.e.  Av_GDP). A value of 0.925, in model 3, indicates a very good level 

of prediction. The "R Square" column represents the R
2
 value (also called 

the coefficient of determination), which is the proportion of variance in the 

dependent variable that can be explained by the independent variables 

(technically, it is the proportion of variation accounted for by the 

regression model above and beyond the mean model). So as can be seen in 
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table above, the independent variables explains 0.855 (85.5%) of the 

variability of the dependent variable.   

5.4 Prediction Equation (Predicting the Average GDP) 

 

To predict the average GDP from these predictor variables, the values 

presented in the un-standardized Coefficients column for Model 3 was 

used. Using the Constant and B (un-standardized coefficient) values, the 

prediction equation is expressed as; 

 Average (GDP) = 1460.23 +27.53(Av_FDI) + 20.88 (Av_Elec) -684.64(AV_RD) 

Thus, for a unit change in FDI, Electricity and Road the predicted average 

GDP will be   

Predicted GDP = 1460.23 + 27.53(1) + 20.88 (1) -684.64(1) = 824 

However, in the model summary table, the standard error of the Estimate is 

17795.03 This means that at the 95% confidence interval, the predicted 

FDI, Electricity, Road of 824 lies between the scores of -34054.26 (824 – 

(1.96*17795.03)) and 35702.26(824 + (1.96*17795.03)). An examination of 

this table shows that all three predictor variables entered into the prediction 

equation (Model 3), indicating that the all three independent variables are 

significant predictors of the average GDP. 
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5.5 Discussions 

The regression sought to find out how significant the selected 

infrastructural indicators will be on GDP given other control variables. The 

model prediction as shown from the summary table revealed that among 

the variables FDI, Road and Electricity had statistical significance on GDP 

excluding the others as not statistically significant. 

FDI was very significant (p-value < 0.000) in the results which 

mean that FDI is very important for promoting economic growth measured 

by GDP in the continent. Concerted efforts have to be made by leadership 

and other stakeholders in the continent to stimulate development partners 

to increase more inflow of FDI into the continent. The significance of FDI 

for economic growth confirms the findings by E. Borenszteina J.De 

Gregorio J-W. Lee, (1998) that FDI is an important vehicle for the transfer 

of technology, contributing relatively more to growth than domestic 

investment (E. Borenszteina, 1998) . FDI augment low domestic savings in 

the process of capital accumulation  which serves to stimulate domestic 

investment hence the enhancement of total investment in a country (Ajayi 

S, 2006) .FDI produces externalities in the form of technology transfer and 

spillovers (Carkovic M., 2002).Obviously, by bringing new knowledge and 

investments in physical infrastructure like roads and factories, foreign 

investors may help to reduce what Romer (1993) referred to as “idea gaps” 
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and object gaps” between developed and developing countries (Romer, 

1993).  Trevino Len J. and K. P. Upadhyaya, (2003) found that FDI is 

more likely to have a positive effect on economic growth in more open 

economies (Trevino Len J., 2003) .  

The model also predicted high statistical significance level for Road 

(p-value< 0.003) and Electricity (p-value <0.005) respectively for growth. 

Regarding Road, the trend analysis in figure 4 of chapter three (3) showed 

a decline in accessibility to paved roads in the continent. But despite its 

decline, it significantly contributed to economic growth in the continent as 

evidenced in the summary above. The finding of the study is supported by 

findings in other studies regarding the importance of road infrastructure for 

economic growth.  Cesar Queiroz and Surhid Gautam, (1992) found that 

efficient road system gives a country a competitive edge in moving goods 

economically and so Road transport is an important sector of economic 

activity, especially in developing countries, where it plays an essential role 

in marketing agricultural products and providing access to health, 

education and agricultural inputs and extension services (Cesar Queiroz 

and Surhid Gautam, 1992).There is therefore the need to invest more in the 

sector to improve on the trends.  

Electricity as evidenced in the summary table also showed 

significance in predicting growth in the continent hence the need for 
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stakeholders to pay attention to addressing challenges in the sector. Some 

studies have also come out with findings which support the significance of 

electricity infrastructure on economic growth. Ayogu (1999) found a 

strong association between infrastructure including electricity and output 

(i.e. GDP) in his study in Nigeria (Ayogu, 1999). Electricity powers health 

and education services and boosts the productivity of businesses which 

contributes to growth (Foster Vivien, and Briceño-Garmendia, Cecilia, 

2010). If SSA countries are to pursue sustained economic growth which is 

vital to their efforts of eradicating poverty and social development, the 

availability of financially feasible, reliable and efficient supply of 

electricity is crucial (Turkson J. and Wohlgemuth N., 2001). Policy makers 

should not accommodate complacency with the statistical significance of 

electricity to growth as evidenced in the summary table above. There is the 

need to consider more diverse ways of generating electricity to 

complement that of hydro like solar which Africa is endowed with, gas etc. 

Conducive environment have to be created through policy regulation and 

reforms to stimulate private sector involvement to address the funding gaps 

to improve electricity generation for growth in the continent.  

The regression model however considered Telecommunication, 

Water, Sanitation as well as Population, Trade and Political stability as 

statistically insignificant (at p-value < 0.05) in predicting economic growth 

in the continent.  
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Although the trend in figure 6 of chapter 3 showed a consistent rise in 

telecom accessibility, the model predicted that it’s not significant in 

contributing to GDP in the continent. This may be attributed to the absence 

of appropriate policies by leadership in the continent to enable the telecom 

operators save their revenue in the continent for example. It must be noted 

that quite a number of telecomm operators in the continent are private 

owned and most of them transfer revenue generated to overseas accounts. 

So, not much is earned in the continent like in the financial sector to 

contribute to growth. When even it comes to knowledge transfer, most of 

these operators still import expertise from abroad for maintenance services 

in the continent which adds further cost to the continent and deprives the 

human resources in the continent the needed skills for employment in the 

sector. Policies on telecom infrastructure have not focused much on 

expanding infrastructure to most rural areas in the continent. All these and 

many more could account for the lack of significance of the 

telecommunication infrastructure to GDP in the continent. Data constraints 

could also be a factor since the data spans from 2000 to 2010.It could have 

recorded some significance if the data had span many more years.  

Water accessibility in chapter 3 (figure 7) shows a steady rise in 

water accessibility. But the model predicted that it’s not significant in 

contributing to economic growth. Studies have shown the importance of 

investment in water provision to improved growth through various 
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channels e.g. According to the UN World Water Report ( 2009) investment 

in safe drinking water and sanitation contributes to economic growth. For 

each $1 invested, the World Health Organization (WHO) estimates returns 

of $3-$34, depending on the region and technology. Despite some findings 

on the importance of water for growth, Africa still suffers challenges in the 

water sector which makes it insignificant in predicting growth. Bates 

(2012) found water infrastructure to be in a deplorable state in developing 

countries including sub-Saharan Africa with negative effects (e.g. water 

born diseases etc) on humans.  Minimal government intervention as well 

as lack of community engagement, regulations, and data constraint could 

be some influencing factors to this challenge. Much more attention needs 

to be paid to the sector to make it significant in contributing to growth in 

the African continent. 

Evidence from the Sanitation trends in chapter 3 (figure 8) also 

show a steady rise in sanitation accessibility in the continent. But the point 

remains also that most people in the continent do not have access to basic 

sanitation services. It’s one of the biggest challenges facing the continent. 

The model predicted sanitation access as insignificant to growth in the 

continent which may be attributed to low investment in improving the 

sector, poor regulations and reforms, inadequate education to sensitize 

people to improve on it etc. Batterman et al (2009) asserts that lack of 

waste management is arguably a much more pressing issue. A study by 



 

98 
 

Bolaane and Ikgopoleng (2011) on Sanitation and water infrastructure in 

Botswana’s found that majority of the public never embraced the idea due 

to lack of community participation, education and high cost of e.g. 

installing water and sanitation infrastructure in the home (bathroom, 

kitchen, and toilet). So this should serve as a wakeup call for stakeholders 

in the continent e.g. government, NGO’s etc to focus more on addressing 

challenges in the sector like funding, education, policy reforms etc to help 

improve on it for growth to be experienced.  

No investor would want to risk investing in an unstable country. 

So, Political stability in my view is an inevitable factor in contributing to 

infrastructure development for growth worldwide including Africa. Despite 

its importance it was not statistically significant in the model prediction 

which could be attributed to so many factors including the following: the 

young nature of Africa’s democracy, bad /poor governance, pockets of 

conflicts (e.g. in Dr Congo, Sudan), terrorism which is also gaining 

grounds in recent times in the continent as evidenced in Nigeria with 

‘Boko Haram’, Al-Shabaab in Kenya, TUAREG group in Mali etc. All 

these and many more could explain why it was not statistically significant 

in predicting growth in the continent. Also the data limitation could also be 

a factor. It is hoped that from the model prediction on Political stability, 

efforts would be made by stakeholders to address issues of political 
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instability to enable investors and other factors to come to play in 

improving on infrastructure for growth to be experienced in the continent. 

Continues rise in population growth in the continent with limited 

infrastructure resulting in excessive urbanization with its attendant effects 

should also be a focus of attention by policy makers. Total Trade as a 

percentage of GDP in the continent was also not statistically significant 

which calls for more attention to be paid in that area too to help the 

continent benefit from trade in this globalised world. 
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CHAPTER SIX 

6.0 Conclusion  

The reviewed case studies on the selected infrastructure indicators, the 

trends analysis as well as the prediction model reveals quite striking 

results. It clearly reveals that under a stable environment featured by 

appropriate institutions, legal framework e.g. laws that attract investors, 

liberalizing the economy for private participation and  PPP’s, educating 

and building the capacity of the human resource in areas of infrastructure 

provision, fighting corruption, Political leadership (i.e. will and 

commitment) involvement in regional bodies and  investment in research 

and technology among many others, there would be improved 

infrastructure which will significantly contribute to growth in the African 

continent. The trends analysis also revealed some stable and unstable 

patterns in some of the indicators with possible reasons (e.g. Political 

Stability, low investment, the global financial crisis etc) for stakeholders to 

draw lessons from in order to improve on it. Findings in the predictor 

model (i.e. multiple stepwise regressions) for economic growth also 

showed statistical significance for Road, Electricity and FDI in promoting 

growth in the African continent. Specifically Road recorded a coefficient 

of -.236 significant at p-value < 0.05, Electricity coefficient of .408 

significant at p-value < 0.05 and FDI coefficient of .715 sig at P-value < 

0.05). The final regression equation revealed an R-square of .855, which 
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means that the independent variables explained 85.5% of the variance of 

the dependent variable. The ANOVA table shows that the computed F 

statistic is 78.93 with an observed significance level of 0.000. Thus the 

hypothesis that there is no linear relationship between the predictor and 

dependent variables is rejected. 

The research reported in this paper is also not oblivious of some 

shortcomings amongst which include data constraint. Regarding data 

constrain, it is hoped that further studies with data spanning more years 

may reveal more findings e.g. more significance for those variables that 

were not significant in this study or otherwise to guide policy makers and 

all other stakeholders to champion the course of improving infrastructure 

in the African continent. This study used the fixed effects model but further 

studies can consider the interaction effects to test for the statistical 

significance or otherwise of the variables that were not significant in this 

study. This study also acknowledges the heterogeneous nature of the 

African continent. So, findings of the study should not be generalized 

since it may apply to some regions in the African continent or 

otherwise hence the need for the introduction of policy translation to 

make the impact felt and not just policy transfer.   

With the challenges notwithstanding, infrastructure is a significant 

contributor to economic growth in Africa and the prospects is high for 
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Africa to experience unprecedented economic growth if infrastructure is 

improved as evidenced in literature, and the findings of this study. It is 

hoped that lessons learnt from this study will serve as useful information to 

help improve on infrastructure in the African continent to enable it 

contribute much more significantly to economic growth.  

6.1 Lessons 

After a careful review of the case studies, trends and analysis of the data 

some lessons were noted amongst which include the following: 

6.1.1 Road Project in South Africa & Mozambique and India 

-Political Stability: it contributed to the successful execution of projects. 

For example the road project between South Africa and Mozambique was 

successful partly due to the stability they enjoyed.  

-Institutions: The setting up of appropriate institutions coupled with the 

right human resource contributed to the road project success. For example 

South Africa set up the South African National Road Agency Limited and 

Mozambique the Administração Nacional de Estradas (ANE) which 

oversaw and provided public management to the N4 Toll Road. 

-Open Bidding: It helped to award the contract to the right concessionaire 

(i.e. to design, construct and maintain project etc) which enhanced project 

transparency and quality.  
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-Adoption of Public Private Partnership (PPP): It helped with the 

implementation of the “user pays” approach which sustained funding for 

maintenance and repairs in the case of South Africa and Mozambique road 

project. As in the case of India’s road project it helped to create new 

capacity, technology ,efficiency as well as introduction of new capital 

which helped execute the project on time.PPP projects have to be longer or 

should be big projects to enjoy economies of scale.  

-Adopt Principal Models of financing to reduce risks like BOOT/BOT 

etc. BOOT (Build-Own-Operate-Transfer) contracts and BOT (Build-

Operate-Transfer) contracts. The only difference between them concerns 

the rights to the public infrastructure that is to be executed.  

In BOOT contracts, one of the parties (hereinafter “the concession 

grantor”) transfers rights of ownership over the infrastructure (to be 

constructed) to the other party (the concessionaire), so that the latter can 

operate and run the infrastructure for a period of time (concession period), 

after which both the assets and the infrastructure works are transferred to 

the concession grantor. In a BOT contract, on the other hand, the right of 

exploitation of the infrastructure (to be constructed) is granted for a period 

of time and will later be transferred back to the concession grantor. 

-Regional Blocs: The initiative by both countries to join regional blocs like 

SADC served as a stimulus for the prioritization of investment and 
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development in areas in which there is under development in order to 

experience growth in their respective countries. For example upon joining 

SADC, members are to adhere to the protocol which called for public 

private partnership in the delivery of infrastructure projects including that 

of road. 

6.1.2 Electricity (Argentina Case-) 

 -Development of Private Enterprises: in the energy sector helped 

with efficiency in the sector. 

 -Creation of Good Conditions for Infrastructure Projects: the 

liberalization of the sector, coupled with favorable laws like 

Foreign Investment Law contributed to healthy competition, 

alongside the provision of right infrastructure in the energy sector. 

 -Independent Regulators: securing independent regulators in the 

sector was also an impetus to improvement in the Argentine energy 

sector. 

6.1.3 Telecommunication 

 -Regulatory Environment: The Ugandan government made 

progress in improving its telecomunication sector by creating the 

appropriate environment for competition to take place like 

liberalisation, privatisation and incentives (eg tax incenties) within 

a clearly defined market.  
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 -Clearly Defined Roles & Coordination:  The case of the telecom 

industry in Korea had clearly defined roles with effective 

coordination among the parties in the industry which contributed to 

the success story.  

 -Institutions, Political Will & Commitment: This also played an 

important role in the sector for effective delivery of projects and 

services. 

 -Acquisition /Utilization of Major Capabilities: transitioned into 

spontaneous participation, global networking , standardization 

of activities and policies, and emphasis on in-house R&D.  

 -International Standards: collaboration with institutions (ie IEEE) 

to meet international standards in the sector  was key to Korea’s 

rise as a global telecommunications leader. 

 -Promote Domestic and Foreign Investment in the sector.  

 Other lessons include the need to develop wireless and satellite 

infrastructure as a compliment (and not a replacement) to landlines, 

Strive to be self- sufficient, Build local capacity etc. 

6.1.4 Water (The Case of South Africa & ADB) 

 -Capacity Building- The need for water and sanitation authority 

capacity building at the municipal level to ensure better 

performance.  



 

106 
 

 -Policy Clarity is needed on issues such as free water and 

allocation of grants in concession areas, and contracts should 

specify what process should be followed in the event such terms 

change.  

 -Transparency- In the case of the water project in South Africa, 

there is the need for transparency on the part of the municipality 

and the private operator which by extension would lead to trust and 

acceptance amongst consumers.  

 -Economies of Scale with Large Projects: Small water 

concessions are less commercially viable than larger ones as the 

private operator is less able to take advantage of economies of scale 

etc.  

 -Communication Gap: Need to bridge the communication gap 

between stakeholders e.g. between communities and local 

government,  

 -Appropriate Technology: introduce an appropriate technology 

that the consumers can easily use and benefit etc. 

 -Private Sector Participation: is needed to ensure efficiency in the 

sector. 
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 -Implement Sound and Independent Regulatory Regimes and 

Enforce Laws on Tariff Setting by government to ensure 

competitive water supply concessions.  

 -Risk: Risks should be managed by the party best able to minimize 

and manage each risk most effectively. Where no party has a clear 

comparative advantage to manage the risk, it should be shared. 

6.1.5 Sanitation-Rwandan Case 

 -Urban Sanitation Policy: development of e.g. policies like the 

city-level Sanitation Master Plans for Kigali town contributed to 

sanitation improvement. 

 -Community Education Program me also was instrumental in 

equipping the people with skills needed for sanitation enhancement.  

 -Political will and commitment of government is also relevant.
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