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ABSTRACT 
 
 
Africa’s infrastructure financing deficit has been large for most countries for a considerable 

amount of time. Many African countries have historically depended on their government’s 

resources to meet the important infrastructure needs. However, public finances are wholly 

insufficient to meet the growing infrastructure financing gap. Financing sources for infrastructure 

can be broadly delineated in public, private and donor sources. A growing source of infrastructure 

procurement is through public private partnerships (PPPs). 

 

The underlying rationale for a procurement approach is that it must offer value for money in terms 

of the outputs provided when compared with the investment made. There is a prevailing notion the 

PPPs provide greater value for money than projects implemented by governments through their 

own financial and technical means. This view has been strongly advocated by the developed 

markets and adopted in developing countries. Thus, the growing adoption of PPPs in Africa has 

been adopted based on this rationale that PPPs offer greater value for money. However there is a 

limited evidence base of empirical studies confirming that this notion holds in Africa.  

 

This dissertation focuses on examining whether this well argued notion holds true in reality in 

Africa. Firstly, it assesses the framework by which value for money should be considered – either 

through a narrow shareholder or a broader stakeholder view, Secondly, the study assesses the 

drivers for value for money for PPP and government projects. Importantly, the study interrogates 

the evidence base of PPP and government projects to determine whether PPPs have indeed resulted 

in greater value for money for a sample of infrastructure projects in Africa. Through these lines of 

inquiry, the study contributes to knowledge by deepening the understanding of how PPP and 

government procured projects have performed in Africa. 

 

Broadly, the results show that PPPs cannot be categorically said to always deliver greater value 

for money. PPPs are relevant to the narrow value for money but contrary to expectations have an 

adverse impact. Certain additional factors, such as the project’s cost, sector and scale appear to be 

more important in determining whether value for money is achieved. Importantly a country’s 
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initial conditions, such as the existing infrastructure endowment, GDP per capita and GDP growth 

have some relevance to achieving value for money at a project level. Further, the study then 

identifies the drivers of value for money, showing that not only technical and financial factors are 

important, but also social and political factors play a role, particularly for government implemented 

projects. The findings reveal important implications for how infrastructure procurement should be 

approached, based on a more comprehensive evidence historical base of previous projects, but also 

drawing on a keen understanding of the drivers of value for money and specific contextual factors 

such as a project sector, scale as well as the prevailing economic and institutional conditions in a 

country.   
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1 INTRODUCTION 
 
The dire position of sub-Saharan Africa’s infrastructure endowment has been well documented, 

with various sources estimating that Africa needs between $130 - $170 billion a year to bridge 

its infrastructure gap. This figure was recently estimated by the African Development Bank 

(AfDB) (2016). Public finances, although heavily constrained, continue to be the main source 

of funding for infrastructure in Africa. As of 2016, approximately 30% of Africa’s existing 

infrastructure needed significant repair (Dykes and Jones, 2016). Arezki and Sy (2016) note 

that there has been some increase in infrastructure funding as many countries have dedicated 

5-6% of their GDP to infrastructure investment.  

 

Infrastructure development is one of the critical pillars necessary to accelerate Africa’s 

economic development. Thus, there is a clear need for a rapid scaling up of infrastructure 

provisioning in the African region; yet, significant constraints remain, including the financing 

and procurement challenges faced by most governments (Arezki and Sy, 2016). Financing of 

infrastructure projects can be structured in a variety of ways to effectively secure the required 

capital for the project, given a particular level of risk, as well as considering affordability 

constraints. There are, broadly, three types of infrastructure funding - public sector, donor, 

private sector sources, with varying degrees of combinations thereof (Arezki and Sy, 2016). 

While public sector and donor financiers have historically constituted the largest proportion of 

infrastructure financing in Africa, the contribution from private sector is growing. Recent 

estimates show that the substantial capital costs of most infrastructure projects are unlikely to 

be met fully through public sector and donor financing (Gutman et al. 2015). Therefore, there 

is a need to crowd greater amounts of private sector capital into such projects.  

1.1 Background of the study 

Financing arrangements can be grouped into several procurement approaches. A procurement 

approach refers to the means through which the design, financing and delivery of an 

infrastructure project is executed.  At one end of the extreme is delivery of infrastructure fully 

or mostly by the public sector, and at the other end is significant private sector involvement in 

infrastructure delivery. The two prominent procurement approaches have become broadly 

termed as Traditional Procurement (TP), where the government finances (through taxes, 

official development assistance, debt etc.) and owns the asset, and at the other extreme private 

infrastructure investment, where the private sector finances and owns the asset – termed a 
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Public Private Partnership (PPP) (Chong and Poole, 2013). The choice of procurement 

approach for a large infrastructure project may have an impact not only on the future stream of 

financing costs and contingent liabilities that society is burdened with, but more broadly, on 

the overall success of the project (Henn et al., 2016). 

 

In TP, the government entity is responsible for all key components of the procurement – design, 

financing, delivery and operation of the asset - the private sector may get involved typically as 

a delivery agent. The PPP arrangement is an alternative mechanism in which the private sector 

plays a large role in financing, procuring and managing infrastructure projects. A PPP is a long-

term contract between a private party and a government agency, for providing a public asset or 

service, in which the private party bears significant risk and management responsibility 

(Arimoro, 2018). It is important to state at the outset that this study is concerned with 

infrastructure delivery that has a direct link to a specific infrastructure project/asset – project 

finance transactions. There are a range of other financing mechanisms that follow a more 

corporate financing approach – e.g. privatization of a state-owned utility, which is not the focus 

of this research. 

 

There are various definitions and forms of PPPs, however one of the most widely used 

definitions has been provided by the OECD. This definition aims to distinguish PPPs from 

traditional procurement methods based on the extent of risk transferred to the private sector: 

 

‘One can define a public-private partnership as an agreement between the government and 

one or more private partners…according to which the private partner delivers the service in 

such a manner that the service delivery objectives of the government are aligned with the profit 

objectives of the private partners and where the effectiveness of the alignment depends on a 

sufficient transfer of risk to the private partners’ (OECD, 2008).  

 

Arimoro (2018) provides a useful set of conditions that a transaction must meet to be termed a 

PPP – (i) there is a transfer by the public authority of land, property or a facility to a private 

sector entity (ii) the private sector entity builds or renovates a facility (iii) the public sector 

entity specifies the operating services of the facility (iv) services are provided by the private 

sector entity for a defined period (v) the private sector entity agrees to transfer the facility to 

the public sector entity at the end of the arrangement.  
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The PPP model has been applied extensively over the last twenty years, with some 

demonstrable success, particularly in developed economies (Eadie and Miller, 2013). PPPs are 

gaining traction in developing economies where a significant infrastructure financing gap 

exists. While TP has historically been the route by which infrastructure projects have been 

procured in Africa, increasingly, many African countries, backed typically by funding and 

institutional support from regional and international donor agencies, are exploring PPPs as an 

infrastructure procurement model.  

  

The important distinction between the two approaches is centred on three core features – 

ownership, financing/affordability and risk (Arimoro, 2018). In TP, the three features all sit 

with the public sector, while in a PPP, these factors sit with the private sector, for a defined 

period termed a concession (usually 20 to 30 years). The decision about a particular 

procurement is therefore based on considerations of these factors. Altogether, the assessment 

of these principles has been captured in the concept of value for money (VfM). VfM has been 

broadly defined as ‘the optimal use of resources to achieve the intended outcomes’ (UK 

National Audit Office, 2003). Barnett et al., (2010) consider VfM to entail an explicit 

commitment to ensuring that the best results possible are obtained from the money spent on 

some investment. 

 

The underlying rationale for any infrastructure procurement option is that it must offer VfM to 

the procuring entity, as well as the beneficiaries of the infrastructure asset or service. This 

therefore forms the foundation on which a TP or PPP project must be assessed. While VfM as 

a concept is applicable to all forms of government expenditure, its need for infrastructure 

procurement is heightened due to the often-significant upfront investment costs, as well as the 

long-time horizon of an infrastructure asset’s operational period. Thus, the right choice of a 

procurement option upfront may have an important bearing on the ultimate performance of the 

project.  

 

There are claims that PPPs provide greater value for money than TP projects (Mott macdonald, 

2002; Pollock et al., 2007; Raisbeck et al., 2010). The underlying rationale for undertaking a 

PPP has been to provide a public service without incurring significant fiscal expenditure. 

Furthermore, the strong justification for PPPs put forward by their proponents is that PPPs are 

a superior procurement option to TP in terms of effectiveness and efficiency (Delmon, 2017; 

Danau and Vinella, 2015; Hart, 2003; Iossa and Martimort, 2016).   
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Assessments of TPs and PPPs have been based on two approaches – studies providing 

theoretical arguments, and secondly studies where a practical assessment of either TP or PPP 

projects, or in some cases, both, were assessed. The a priori position in assessing TP and PPP 

projects is that PPPs offer greater value for money, particularly in terms of cost and time, due 

to their relative efficiency and incentives for increased performance by the private party. This 

study is focused not on the a priori arguments but rather establishing the a posteriori position 

of TPs and PPPs based on assessments of actual projects’ performance.  

 

Dykes and Jones (2016) assert that Africa has been involved in PPPs for more than 20 years, 

with approximately 135 PPPs, with a value in the region of US$ 79 million, undertaken 

between 1993 and 2003. Using this as a base, the number of PPP projects appears to have 

increased significantly since then. The World Bank reports about 469 PPP type projects in Sub-

Saharan Africa between 1990 and 2005.  The definition used here is not of projects where a 

formal PPP was registered, but projects that followed the PPP concept in that a significant 

amount of private sector financing and participation was involved. As Figure 1 shows, PPP 

projects have been dominated by the electricity sector, with 64% of such projects in the sector. 

This is followed by ports, ICT, railways, and roads, in that order. 

 
 

 
Figure 1: PPP projects in Africa per sector, 1990 - 2023 

Source: World Bank PPP Database, 2024 
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1.2 Research Problem 
 
The rationale for selecting a particular procurement option is that it must offer VfM to the 

public sector procuring entity in the provision of the key infrastructure asset or service required. 

This implies that whichever procurement option is chosen must provide the most efficient and 

cost-effective means of delivering the required infrastructure asset or service, relative to the 

alternate procurement option. To determine this upfront, a robust assessment of procurement 

options should be a prerequisite to choosing either the TP or PPP approach. Furthermore, a 

detailed experience of previous TP and PPP projects should be available to procuring entities, 

to inform their decision-making processes. However, it appears that the decision of a 

procurement approach is made more based on a geo-political preference for PPPs, rather than 

a technical assessment of their performance (Romero, 2015).  

 

Both TP and PPPs have clear advantages and disadvantages. TPs allow the government to 

retain control of the delivery of key infrastructure projects, but this has been beset with 

inefficiencies and poor service delivery in many instances. On the other hand, whilst PPPs have 

gained popularity as a means for public sector institutions to finance much needed 

infrastructure projects, particularly in developing economies, there are potential drawbacks of 

undertaking a project through a PPP. This implies that Government decision makers need to 

have a clear and unambiguous basis on which to select either procurement option for a 

particular project. Such a basis must be centred on a diagnosis of the prevailing constraints of 

either approach, plus an assessment of whether the posited proposition that PPPs offer superior 

value for money to TP has held true in the African context.  

 
The PPIAF (2012) notes that PPPs may “appear” to solve a funding problem for a government, 

but this may be elusive as the government’s fiscal commitments to PPPs may not be 

immediately explicit. PPPs may result in the government taking on higher fiscal commitments 

and risk under a PPP arrangement than would have been observed under a prudent public 

financial management approach. In such a scenario, the anticipated VfM at the feasibility stage 

of the project is reduced, if not altogether eliminated. In many instances, PPP projects are not 

bankable1 without some form of government financial support (Gutman et al., 2015). Even in 

instances where the project itself is commercially viable, many private sector investors require 

 
1 Bankability implies that the project, on a standalone basis, is able to cover its capital and operational costs, and provide a return to 
investors 
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some form of government guarantee to cover any default by the government entity they are 

entering a contract with or to cover off-takers’ possible cash flow shortfalls. Ter-Minassian 

(2004) stated that ideally a government should be able to gauge the risk to which it is exposed 

under a PPP contract, and to thereby assess the fiscal implications of such risk. The study notes 

however, that this is extremely difficult to do, even in the relatively straightforward case of 

explicit guarantees and subsidies.  

 

A central point made by Sclar (2015) is that the advancement of PPPs has not been purely due 

to evidence of their superiority to traditional procurement, but more due to a push from the 

dominant political-economy viewpoint. He notes that given the sizeable political and corporate 

power aligned to accommodate private investors in PPP arrangements, it should not be 

surprising that serious transaction cost problems often arise from the increasingly passive 

public partner (Sclar 2015).  

 

Despite these concerns, and the demonstrated growing preference for PPPs, the performance 

of PPPs relative to TP projects has not been extensively evaluated empirically, particularly in 

developing countries, such as in Africa. Even in developed countries, the substantive evidence 

of a formal evaluation of the relative efficiency of PPPs over TP has not been widespread. 

Romero (2015) stated that “UK’s National Audit office has been unable to identify a robust 

evaluation of the actual performance of private finance at a project or programme level.” The 

report further indicated that an analysis of a group of PPP projects in the education sector 

revealed that the actual project costs were approximately 40% higher than the costs of a project 

undertaken through government procurement. This calls into question the fundamental 

rationale for PPPs – value for money. While there has been an extensive discourse on the issues 

of financing/affordability (e.g. Arezki and Sy, 2016; Gutman et al., 2015), much less analytical 

work has been done on the true value for money for PPP and TP projects over a project’s 

lifespan.  

 

Given these observations, policymakers choosing between PPP and TP options do not have a 

well-defined scientific rationale for making such choices. These concerns relating to the lack 

of a robust and extensive assessment of the performance of TP and PPPs as alternative 

procurement options, highlights a significant gap in the academic literature on infrastructure 

procurement. This is further exacerbated in the case of African countries, where much fewer 

empirical analyses have been attempted. To support the further investment of resources into 
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developing PPPs in Africa, a robust evaluation of their performance, compared to TP is 

required. This study is an important first attempt to address these concerns in the African 

region.  

1.3 Study Objectives 
 
The purpose of this research is, therefore, to investigate the approaches to determining VfM 

for PPP and TP projects. While the VfM concept has become common in the assessments of 

PPP projects, they are in principle applicable to TP projects as well. This assertion is well put 

by Burger and Hawkesworth (2011), who state that any project, whether it is a PPP or a TP 

project, should be undertaken only if it creates VfM. Specifically, the research aims to identify 

whether it can confidently be concluded that PPPs offer greater VfM than TP in Africa.  

 

This study will attempt to provide answers to the following major research questions: 

 
1. What has been the actual performance of TP and PPPs undertaken in Africa to date?  

2. What are the key drivers of value for money in TP and PPP projects in Africa? 

 

Based on these research questions, the specific objectives of this study are: 

• To perform a comparative analysis of the performance of projects procured under 

traditional and non-traditional methods in Africa, based on the existing value for money 

assessment framework.  

• To identify and document, the drivers of VfM, associated with the utilization of each 

of non-traditional or traditional infrastructure procurement options in Africa.  

• To propose and test a framework for analyzing value for money for traditional and non-

traditional infrastructure procurement methods in the African context.  

 

1.4 Significance of the study 
 
As with most other regions, infrastructure development in Africa was historically driven by 

traditional procurement, with PPPs emerging as a more recent phenomenon over the last twenty 

years or so. There is limited literature on traditional procurement, with much more narrative on 

PPPs. Majority of the discussions on which procurement option is preferred has been based on 

two positions – a theoretical, neoclassical view of private sector investment as the key route to 
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economic development and growth; and secondly a drawing from the experiences of PPPs in 

developed countries.  

 

Dykes and Jones (2016) comment that, to their knowledge, there has been very little empirical 

publications related to the performance of PPPs in Africa. Most of the available information 

on PPPs in Africa is based on studies by regional development institutions and policy agencies, 

rather than scientifically driven inquiries. These studies do not delve into a detailed assessment, 

backed by theory, of the underlying factors driving the reasons to undertake the selected 

projects as PPPs, and whether a detailed assessment of PPPs vs TP was conducted prior to 

choosing PPPs as the preferred procurement approach. Estimating the performance and impact 

of traditional procurement has therefore been limited to assessing the public expenditure spend 

on infrastructure.  

 

Given the growing prominence of PPPs as an infrastructure procurement option, particularly 

pushed by global development institutions, it is critical that an objective assessment of the 

performance of TP and PPP projects be performed on a substantive scale. It is striking that to 

date such an assessment has not been conducted, to the best of our knowledge, in the African 

region. Decisions on which procurement option to use should be driven by an assessment of 

which option provides better value for money, rather than a notional preference of one option 

over another.  

 

Furthermore, due to the significant infrastructure deficit facing African countries, it is 

important that the choice of the procurement method by which the required large and complex 

projects are undertaken be based on a careful, theoretical and empirical evidence base, rather 

than primarily on the experience from the developed world. This study aims to significantly 

contribute to the theory and evidence on the performance of TP and PPP projects in Africa.  

 

This highlights the significance of this research. In addition, the value of the study is that it 

aims to go beyond the existing simple analytical quantitative comparison of the upfront costs 

of traditional and non-traditional forms of procurement, which is unlikely to yield novel 

insights. Rather, the substantive contribution of the study will be to unpack the latent drivers 

(e.g., socio-political, institutional, economic) underlying the performance of the two 

procurement approaches and understand how they influence the value derived from each 

procurement approach to all stakeholders.   
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1.5 Organisation of the study 
 
The thesis is organised into seven chapters, structured as follows: 

 

Chapter one provides the introduction, background, problem statement, study objectives and 

significance of the study. 

 

Chapter two provides an overview of infrastructure procurement approaches, and then reviews 

the literature on the performance of PPP and TP, globally and in Africa, noting the gaps in the 

approaches used to date. 

 

Chapter three presents the approaches to VfM measurement, focusing on the VfM analytical 

specification as well as the common measurement approaches for VfM. 

 

Chapter four presents an analysis of the drivers of VfM for PPP and TP projects, based on the 

Structural Equation Modelling approach. 

 

Chapter five provides a quantitative assessment of the performance of PPPs and TPs in Africa 

to date, utilising a panel regression approach. 

 

Chapter six concludes the study by providing a summary of the study, notes the implications 

of the findings, notes the contribution of the study and highlights area for future research. 
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2 LITERATURE REVIEW  
 

2.1 Introduction 
 
Assessments of TPs and PPPs have been based on two approaches – studies providing 

theoretical arguments, and secondly studies where a practical assessment of either TP or PPP 

projects, or in some cases, both, were assessed. The predominant position in assessing TP and 

PPP projects is that PPPs offer greater value for money, particularly in terms of cost and time, 

due to their relative efficiency and incentives for increased performance by the private party. 

This study is focused not on the purely assessing the theoretical arguments but rather 

establishing a practical evidence base of the performance of TPs and PPPs based on 

assessments of actual projects’ performance. It is however necessary to properly position the 

theoretical arguments that form the basis on which the practical assessments are based.  

 

This chapter succinctly provides a summary of both the theoretical and empirical literature on 

VfM as it relates to PPPs and TP. The aim of the discussion here is two-fold – firstly to unpack 

the findings of these studies in terms of which procurement approach appeared superior and 

under what conditions, and secondly to outline the analytical/measurement frameworks used 

in the assessment of VfM. The chapter begins by setting the context of PPPs and TPs, with a 

discussion on these two procurement approaches, focusing on the advantages and 

disadvantages of each. The next section presents the theoretical literature, while the final 

section provides a summary of the empirical literature.  

 

2.2 Infrastructure procurement approaches 
 
Design, financing and implementation of the high initial cost of constructing infrastructure and 

the subsequent payments for services provided by the infrastructure can take a number of 

forms. These are captured in what is terms a procurement approach. These different approaches 

are embedded in either TP or PPP as their basis.  In between, there are variants of these 

arrangements that involve both public and private parties (Chong and Poole, 2013). The 

traditional view of whether, and to what extent, the government should assume responsibility 

for the financing and delivery of public infrastructure services has shifted substantially over 

the last few decades. Calitz and Fourie (2010) argue that the complex decisions regarding 

infrastructure finance are a function of certain distinctive economic characteristics of 
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infrastructure – typically a high capital outlay, significant externalities, elements of natural 

monopoly, and geographic constraints. They assert that all of these affect the nature and extent 

of government involvement and private sector incentives to commit significant long-term 

capital to infrastructure investments.  

 
Table 1: Summary of Procurement Approaches 

Procurement 
option 

Asset 
ownership 

Operations & 
maintenance 

Capital 
investment 

Commerci
al risk 

Typical 
duration 

TP Service 
contract 

Public Public & 
private 

Public Public 1 – 2 
years 

TP Management 
contract 

Public Private Public Public 3 – 5 
years 

TP Lease Public Private Public Shared 8 - 15 
years 

PPP Concession Public Private Private Private 25 – 30 
years 

PPP BOT Public & 
private 

Private Private Private 20 – 30 
years 

Source: Chong and Poole, 2013 

 

Table 1 above provides a brief delineation of the main procurement approaches. The key 

differentiating features of the various forms of TP and PPPs are the asset ownership, sources 

of capital investment, the operational and maintenance structure, commercial risk arrangement 

and duration of the contractual arrangement. We now turn to a brief discussion of the two main 

procurement approaches for infrastructure – TP and PPP.  

 
2.2.1 Traditional Procurement 
 
Infrastructure has traditionally been seen as a public good, and therefore the burden for 

provision of a country’s infrastructure services has traditionally rested with governments. The 

prevalence of this approach has led to the term traditional procurement (TP).  In TP, the 

government entity maintains the liability for the financing, construction and operation of the 

required infrastructure asset. Burger and Hawkesworth (2011) provide a concise description of 

TP as where the government specifies the quantity and quality of service required, while the 

infrastructure asset is constructed by private companies to whom the construction is typically 

awarded through a tender. Once the construction is completed, the asset is transferred to and 

operated by the government entity. Rebollo (2016) notes that the inclusion of private parties in 

the construction phase has been a more recent trend. In the past, many governments had their 

own means for delivering public infrastructure, including their own equipment and personnel. 
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However currently almost all public works are contracted under a public tender to a private 

construction company. This traditional model relies on continued government ownership and 

operation once construction is complete (Makovsev and Veryard, 2016). The involvement of 

private entities in this form of infrastructure provision is only as a delivery agent. 

 

TP usually takes two forms, a build only contract – where a design has already been completed 

and a contract is tendered to build the infrastructure asset, or a design-build contract – where a 

single contract is tendered for both the design and construction of the infrastructure asset. In 

many countries, this is referred to as Engineering, Procurement and Construction (EPC) 

(Rebollo, 2016). The contractor designs the required infrastructure to the specifications 

provided by the public sector entity and constructs the project. Figure 2 below presents an 

illustration of the relationship between the public sector party and the private party (contractor), 

in a build only or design-build arrangement.  

 

 
Figure 2: Basic outline of build only or design build TP 

 

The financing for a TP remains the responsibility of the government. Public financing for 

infrastructure has typically drawn on tax revenues and/or national savings as the basis to 

provide the required funds for an infrastructure project. These projects are financed on the 

budget of the country, and the public sector entity with overall oversight for the sector/region 

in which the infrastructure service is being provided takes on the full responsibility for the 

financing, delivery and maintenance of the infrastructure service. 

 

There are instances where in a TP, the financing may not be sourced from the public sector 

budget, but through a range of other financing mechanisms. Chong and Poole (2013) provide 
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a useful outline of the forms that public financing for infrastructure can take, as either general 

budget appropriations for infrastructure projects financed through tax revenue or government 

debt, loans from commercial banks, grants or concessional loans from international 

development agencies, loans from institutional investors such as pension funds, revenue bonds 

tied to specific infrastructure projects, or infrastructure investments by government trading 

enterprises (e.g. National Development Banks). In certain instances, one government may issue 

a loan/bond to another government to finance an infrastructure project. This has usually been 

under the condition that the executing parties are from the lending country. China has been the 

main proponent of such financing to African countries.  

 

Pros and cons of TP 

There are certain obvious advantages for a government to undertake a TP. The first is that the 

government maintains control over the project at all phases of the project’s timeframe, from 

design, construction, through to operation. However, while this is in principle advantageous, 

one concern with the TP approach is that the flexibility it affords the public sector entity to 

change the scope of the project during construction potentially creates moral hazard by making 

it easier for public sector project sponsors to conceal the true costs/benefits of a project during 

the project selection stage where a number of different projects are been considered for 

investment (Flyvbjerg et al., 2002).  

 

One of the key advantages of TP relates to the transaction costs associated with executing a 

project. TPs generally have a low cost of tendering to contractors. The public sector entity 

retains most of the risk of cost or time overruns and also controls the possibility of changing 

the scope of the project during construction, with relatively small transaction costs.  

 

While TP enables the government to allocate its limited resources to meet its most pressing 

needs, the decision of which project to fund is often not driven by key project specific measures, 

such as efficiency and value for money, but rather by greater political considerations. Yoshino 

and Hirano (2010) caution that distortions in budget allocation may result in inefficient 

allocation of capital. Politicians are likely to favour the construction of infrastructure projects 

in their constituencies to benefit their voters, rather than making allocative decisions purely 

based on economic and project specific criteria.  
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In terms of financing for TP, in general, due to the lower cost of government debt versus private 

sector financing, public financing, TP in theory at least, is expected to have certain advantages 

of private financing. Platz (2009) cautions that while project/revenue bonds can be an attractive 

financing mechanism for SOEs and municipalities, they may result in impracticable profit-

making pressures on the issuer, particularly in a developing country context.  

 

A primary drawback of TP is that the public sector retains the risk for the overall project, both 

financing, design, construction and operation risks. A further downside is that there is often no 

link between the efficient operation of the project, and financial payments. The efficient 

operation and maintenance of the project is more a function of a socio-economic imperative of 

the public sector entity, rather than a financial rationale.  

 

2.2.2 Public Private Partnerships (PPPs) 
 
PPPs have become an important vehicle for financing, implementing and operating public 

investment projects, particularly in developing economies where a significant infrastructure 

financing gap exists. PPPs may be used for the provision of new infrastructure but can also be 

used for upgrading and/or managing existing public infrastructure assets. In most PPPs, there 

is a financial contribution in some form from both the private and public-sector parties. The 

private sector usually bears the upfront capital costs or ongoing operation and maintenance 

costs; the government may pay for the service provided, provide the land required or contribute 

to the provision of further assets required to support the core infrastructure at the centre of the 

project. It must be noted that not all projects are suitable to be structured as PPPs. Projects 

being considered for PPP arrangements must be carefully assessed to ensure that the potential 

for private sector participation is clearly demonstrated, particularly when countries are in their 

infancy of developing and implementing successful PPP projects.  

 

There are four core characteristics of PPPs: 

• PPPs are based on long-term agreements with significant capital investment by the 

private sector (and public sector in certain instances);  

• the agreement is framed by a set of clearly outlined, measurable outputs that define the 

required service availability and quality;  

• the private company receives a revenue stream – either from users of the infrastructure 

asset or the government;  
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• risk allocation between the government and private party is clearly outlined and legally 

enforceable (National Treasury, 2005). 

The rationale for undertaking PPPs is that they offer value for money to the public sector in the 

provision of key infrastructure and furthermore afford the public sector the opportunity to 

transfer risk to the private sector. Three principles therefore form the core foundation for PPPs: 

• Affordability considerations for the public-sector partner 

• Risk transfer 

• Value for money 

 

These three concepts are inherently linked, with affordability and value for money being the 

two upmost considerations. Extensive discourse has been provided on the issues of 

affordability, but much less analytical work on the best approaches to determining value for 

money, and equally as important, what the true value for money is over a project’s lifespan. 

The risk transfer assessment forms a critical component of the value for money determination 

and is therefore assessed within the broader value for money framework.  

 

Eadie and Miller (2013) provide a useful history of the evolution of PPPs, noting that the United 

Kingdom (UK) can be considered as a pioneer in the progress of PPPs from its inception as far 

back as the 1660s in infrastructure development. They note that while the PPP concept has 

been in existence for centuries, it gained prominence in the late 1970s through the UK 

Conservative government, who initially focused on contracting out service operations and, 

thereafter, leading to the private finance of public sector activities on a broader scale. This has 

more broadly become crystallised in the PPP transactions seen across the world today. This 

historical view is supported by research from Spackman (2002); Allen (2001) and Weiche 

(2008) amongst others.  

 

It is important to note that not every arrangement to deliver infrastructure between a public and 

private entity may be termed a PPP. For instance, a management contract or outsourcing of a 

public facility does not fall within the formal confines of a PPP, these are TP arrangements as 

described above. Arimoro (2018) provides a useful set of conditions that a transaction must 

meet to be termed a PPP – (i) there is a transfer by the public authority of land, property or a 

facility to a private sector entity (ii) the private sector entity builds or renovates a facility (iii) 

the public sector entity specifies the operating services of the facility (iv) services are provided 
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by the private sector entity for a defined period (v) the private sector entity agrees to transfer 

the facility to the public sector entity at the end of the arrangement.  

 

Figure 3 presents a spectrum of the type of transactions that can be classified under the PPP 

banner, with a brief description in the subsequent Table 2.  

 

 
Figure 3: Spectrum of PPP categories 

Source: Kwak et al. 2009 
 

Table 2: Forms of PPPs 

Transaction 

Type 

Description 

Operation–
Maintenance 
(OM) 

• The private sector is responsible for all aspects of operation and 
maintenance 

• Although the private sector may not take the responsibility of financing, 
it may manage a capital investment fund and determine how the fund 
should be used together with the public sector 

Design-Build-
Operate (DBO) 

• The private sector is responsible for the design, construction, operation 
and maintenance of a project for a specified period prior to handing it 
over to the public sector 

Design-Build-
Finance-Operate 
(DBFO) 

• The private sector is responsible for the finance, design, construction, 
operation and maintenance of a project for a concession period 

• In nearly all cases, the public sector retains full ownership over the 
project 

Build-Operate-
Transfer (BOT) 

• The private sector is responsible for the finance, design, construction, 
operation and maintenance of a project for a concession period 

• The asset is transferred back to the government at the end of the 
concession period, often at no cost 

Build-Own-
Operate (BOO) 

• The private sector retains the ownership of the asset in perpetuity 
• The government only agrees to purchase the services produced for a 

fixed length of time 
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Most discussions of PPPs refer to DBFO and BOT transactions, where the private party plays 

a significant role in the financing, construction and operation of the project, and where this is 

for a defined period after which the asset returns to the control of the public sector authority. 

The design and operational terms are based on a service level definition (an output 

specification) set by the procuring entity.  

 

Pros and cons of PPPs 

The advantages of PPPs have been well documented by advocates for PPPs. In economics it 

has long been theoretically argued (and empirically established under certain contexts) that the 

performance of private ownership in a competitive market is superior to public ownership 

(Meginson and Netter, 2001). The main advantages of PPPs that are commonly posited are the 

bundling of infrastructure contracts, crowding in private sector investment into infrastructure, 

enhanced innovation, transfer of risk, and greater efficiency in infrastructure delivery. Delmon 

(2017) summarizes the purported advantages of PPPs – improved prospects for delivering 

projects on time and budget; increased innovation and competition leading to better design, a 

focus on minimizing lifecycle costs and managing lifecycle risks; a greater emphasis on project 

evaluation and due diligence; and a focus on value for money as the main criterion for choosing 

projects to be delivered by the PPP procurement option.  

 

Chong and Poole (2013) argue that there are two main expected advantages of PPPs, compared 

with provision of infrastructure by governments. Firstly, the private party can be expected to 

deliver projects on time and at a lower cost over the life of the asset, and secondly the 

involvement of the private sector allows governments to pursue projects even when facing 

short-term fiscal constraints. While there is consensus that the second reason is a valuable 

approach, there is less agreement that the private party can always be expected to be more 

efficient in delivery than the public sector. Other noted advantages of PPPs relate to the 

building of infrastructure contracts, crowding in private sector finance, leverage private sector 

innovation and the efficient transfer of risk. These are discussed briefly below.  

 

One of the most common arguments put forward as a rationale for PPPs relate to the efficiency 

gains of bundling the various project phases, from design through construction to the operation 

and maintenance. The argument is that given the synergies between project phases, bundling 

and endogenous risk transfer incentivize the private party to minimize the lifecycle costs of the 

project. (Hart, 2003; Iossa and Martimort, 2016). This is one of the key components of a PPP 
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that differentiates it from a TP. Whilst a TP project may use a private party as a delivery partner, 

with a PPP, the separate design, build, finance and operate mandates are combined into one 

contract Grimsey and Lewis (2007). 

 

One of the key values of PPPs, particularly in the context of the burden of a high capital-

intensive infrastructure project, is the financing that the private party can mobilize and deploy. 

PPPs provide an opportunity to leverage private sector resources to develop the public 

infrastructure the country needs. One of the primary differences between a PPP and TP, is that 

the private party in a PPP takes on the upfront financing responsibility for the project, in return 

for a claim on the revenues of a project. PPPs permit investors to potentially claim revenues 

from three separate sources – returns on invested capital, equity appreciation, and fee income 

as the project service manager (Shaoul et al., 2012).  

 

Under the fulfilment of certain conditions, it has been argued that such PPP financing, by 

leveraging private sector capital, does not increase the public debt – they are considered as off-

balance sheet for public accounting purposes (Makovsev, 2013). While this is one prominent 

argument for PPPs, there are dissenting views on whether this is entirely true. Di Liddo and 

Vinella (2019) argue that the common assertion that PPPs relieve public budgets is deceptive, 

since although account measures allow for liabilities to be hidden, they remain as contingent 

liabilities and offer require government guarantees, which are accounted for in future budgets.  

 

One of the strongest arguments for PPPs is that it provides a scope for improved innovation in 

the design and construction of infrastructure assets, thereby resulting in overall improved 

service quality (Yescombe, 2007; Engel et al., 2014). The scope for improved innovation is 

attributed firstly to the fact that the PPP tendering process is undertaken on the basis of an 

output specification of service requirements rather than a prescriptive input specification, the 

private sector has more freedom to innovate, and also that the long term nature of the contracts 

encourages the use of designs that reduce the life-cycle operating costs (Audit Commission, 

2003, Roumboutsos and Saussier, 2014). Oshea et al., (2019) however contend that this notion 

has failed to be proven empirically. They cite some studies (Eaton et al., 2006; Leiringer 2006; 

Barnow and Koberle-Gaiser, 2008; Winch 2012; Rouboutsos and Saussier 2014) which have 

examined the argument about greater innovation in PPPs and have produced no clear consensus 

in favour of this argument.  

 



19 
 

The notion of risk transfer is central to the PPP structure. In principle, PPPs transfer risk to the 

party best able to manage it. Under a TP project, most project risks are borne by the public 

procuring authority, whereas with a PPP, the various risks are identified and contractually 

allocated to the party best suited to manage them (Cooper et al., 2005). According to Burger 

and Hawkesworth (2011), this implies that the party best able to manage a risk is either in a 

position to prevent a risk from realising (ex-ante risk management) or is best able to manage 

the results of realised risk (ex post risk management), whichever option is the cheapest.  

 

Despite the growing prominence of PPPs, its implementation has experienced some drawbacks 

requiring critical attention. These include the high costs of such transactions. Lengthy 

procurement processes, lack of appropriate skills, unattractive financial markets, incomplete 

risk transfer and high end-user charges (Osei Kyei and Chan, 2014). Makovsev (2013) asserts 

that given the posited strengths and weaknesses of PPPs, the question of whether they meet the 

expectation of superior performance over traditional procurement is still open. He argues that 

the true test would be an analysis over the entire project life cycle but concedes that due to the 

large timespan of such projects, such data is still scarce, and ex-post empirical analysis have 

not been made.  

 

Sclar (2015) notes that the emergence of the PPP approach reflects the anti-statist ideology that 

begun to dominate policymaking in the late 1970s. Previous approaches presumed a strong 

state actor competent to carry out complex social tasks such as public infrastructure service 

delivery. In his view, the rationale for PPPs invariably embeds an indictment of public sector 

competence by anecdote and ideology. The extent to which this has been observed in practice, 

in the African context, is a core objective of this research.  

 

A central point made by Sclar (2015) is that the advancement of PPPs has not been purely due 

to evidence of their superiority to traditional procurement, but more due to a push from the 

dominant political-economy viewpoint. He notes that given the sizeable assemblage of political 

and corporate power aligned to accommodate private investors in PPP arrangements, it should 

not be surprising that serious transaction cost problems arise from the increasingly passive 

public partner. (Sclar, 2015).  

 

In terms of disadvantages, the main ones noted for PPPs are that they tend to be more 

expensive, they result in contingent liabilities, there is often incomplete risk transfer, and the 
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procurement process is extensive, complicated and costly. These drawbacks are discussed 

briefly below.  

 

One disadvantage of PPPs is that while they bridge the financing gap of the public sector to 

undertake large infrastructure investments, they tend to be more expensive than traditional 

procurement. The IMF (2019) noted that the financial cost of private capital can be significantly 

higher than the cost of government debt, and further, the administrative costs are often much 

higher in PPPs through procurement costs etc. However, Grimsey and Lewis (2007) argued 

that the argument about PPPs having a higher financial cost than TP projects is flawed. In their 

view, this does not take into consideration the risk of the project. They contend that PPP 

projects build this risk into their cost of funds, whereas the financial cost of TP projects, based 

on the government’s cost of borrowing does not.  

 

The balance of the greater cost of PPP projects versus the transfer of risk has become a central 

discussion point. Pollock et al., (2007) note that the UK Government accepts that private 

finance is more expensive than conventional procurement, but the Government argues that the 

extra costs of private finance are offset by the transfer of risk and responsibility for performance 

to the private sector.  

 

Although a PPP contract aims to provide as much fiscal certainty as possible over the 

contingent period, the risk analysis and contracting process imposes certain fiscal commitments 

and contingent liabilities on the public-sector institution, and typically the country’s Ministry 

of Finance. This provides guarantees to the private sector party in the case of certain defaults 

in key contracting terms. PPPs therefore impose a fiscal obligation and exposure to the 

government. A government’s exposure to PPP fiscal risk varies widely across projects. Ter-

Minassian (2004) stated that ideally a government should be able to gauge the risk to which it 

is exposed under a PPP contract, and to thereby assess the fiscal implications of such risk. She 

notes however, that this is extremely difficult to do, even in the relatively straightforward case 

of explicit guarantees. 

 

Critics of PPPs note that there is often no substantive risk transfer under a PPP, just the pricing 

in of risks by the private sector. Froud (2003) argues that certain risks are only ‘theoretically’ 

transferred to the private party. This is because in the event of a significant breakdown in the 

service required, the public authority would be required to step in, as it cannot allow the lack 
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of service delivery to the public. Further Demirag and Khadaroo (2009) notes that often in 

practice, risks are not always managed and are simply insured or hedged against, which in turn 

adds cost to the project, as the cost of the risk insurance is priced into the cost of the project to 

the public or government.  

 

PPP projects are also known to take a long time in the procurement phase prior to construction. 

This is due to the time taken to agree on issues related to the bid specifications and legal 

arrangements, risk transfers arrangements and payment terms acceptable to both parties. The 

average procurement time for PPP projects was estimated at around 22 months in the UK and 

12 – 18 months in Australia by Grimsey and Lewis (2007).  

 

The above discussion has provided an overview of TP and PPP procurement approaches and 

presented the key advantages and disadvantages of each procurement option. One of the earliest 

theoretical comparative assessments of TP and PPPs was conducted by Grimsey and Lewis 

(2007). They argue that the difference between the two procurement approaches can be 

narrowed down to the extent of responsibility and accountability. With TP, their view is that 

the government operates largely in an environment removed from the economic signals to 

which a private entity would be exposed. This is because the government’s cost of fundraising 

bears no relationship to the project’s risks or likely success of failure. The limitation of this 

argument by Grimsey and Lewis (2007) is that it only applies where the source of funding is 

the government’s budget, or a general obligation bond. Their argument does not hold where 

the source of finance is related to the specific project, as is the case with a project bond. 

Grimsey and Lewis (2007) further argue that with TP performance outcomes can be swept 

under the administrative mat, and the key individuals involved are often insulated from the 

consequences of poor performance of the project.  

 

2.3 Theoretical literature 
 
The foregoing narrative has shown that there are a range of advantages and disadvantages of 

TP and PPP projects. Discussions of the TP and PPP concepts have been driven more by their 

practical application, rather than by an academic/theoretical grounding. As such, no single 

dominant economic theory has been conclusively determined as the underlying framework on 

which these procurement approaches have been established. There has been limited research 

into the theoretical underpinnings of PPPs. From a review of the available literature, most 
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research has focused more on the structural and practical applications of the concept, rather 

than attempting to ground PPPs or TPs in a theoretical home. That being said, when looking at 

the relationships and incentives that underlie infrastructure procurement approaches and VfM, 

two theoretical frameworks are deemed relevant – the principal-agent framework, and the 

theory of value. 

 
2.3.1 A Principal – Agent framework 
 
Where a theoretical justification has been posited, the most relevant appears to be the Agency 

Theory. This is understandable given that the procurement approaches are underpinned by the 

relationship between the procuring entity and the party engaged to deliver the infrastructure 

asset. Given that the focus of this research is on a practical examination of the performance of 

PPP and TP projects, this main theoretical position is summarized below but not interrogated 

in detail in terms of an extensive theoretical discourse.  

 

The Agency theory deals with a specific social relationship – delegation, in which two actors 

are involved in an exchange of resources (Braun and Guston, 2003). The principal is the actor 

who holds of a number of resources but not those of the appropriate kind to fully realize his 

interests (e.g. has money but not the appropriate skills). He or she therefore needs the agent, 

who accepts these appropriate resources and is willing to further the interests of the principal 

(Braun and Guston, 2003). The principal-agent theory finds it home in the broader agency 

theory of the new institutional economics paradigm.  

 

Raganelli (2007) notes that at the heart the principal-agent theory is the assumption that each 

member of society depends on others to exercise his functions. These bilateral relations are 

marked by the presence of information asymmetries which make the principal-agent contract 

necessarily incomplete, enabling the agent to pursue private interests possibly conflicting with 

those of the principal. Principal-agent problems arise when a supplier is contracted to provide 

a service (agent), where it is not in the agent’s interest to deliver the service to the standard or 

in the manner that the procurer (principal) of such service would want (Shrestha and Martek, 

2014).  

 

The principal has two main issues in relation to the agent: first that of selecting the best agent, 

and second that of ensuring that the agent carries out the service to the required standard. With 
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the first, the principal usually does not have sufficient information on the abilities of potential 

agents to find the one best suited to do the task – this is the adverse selection problem. On the 

second issue, the principal does not know for sure if the agent will really do his best when 

delegated certain tasks – this is the moral hazard problem (Braun and Guston, 2003, Shrestha 

and Martek, 2014). Shrestha and Martek (2014) summarise the principal-agent issue as arising 

from information asymmetry that is maintained because of an environment of conflicting 

interests. Both parties use undisclosed information to gain advantage over the other in matters 

such as quality of service, risk allocation and pricing. 

 

In relating the principal-agent theory to infrastructure procurement, the government is the 

principal who seeks a supplier as the agent for the delivery of a project. In the context of TP, 

the agent is usually a private contractor, thus the private sector party is purely a delivery agent 

who provides the necessary infrastructure to the design specifications of the principal and is 

also usually not responsible for raising finance. However, in PPPs the private agent plays a 

much greater role (designing, financing and operating for an extended period), increasing the 

relevance of principal-agent dynamics to PPPs in particular. The principal-agent theory is quite 

relevant to PPP projects given that while private participation off-sets the governments 

financing burden, it also puts the private party in significant control of the project, inviting 

actions that siphon off benefits to themselves at the cost of the government, whose interests 

they are supposed to serve (Greiling, 2009).  

 

The principal-agent theory provides a useful framework for assessing the decision to be made 

by the public sector procurer of an infrastructure service (the principal). Essentially, the choice 

is which agent – either a public sector entity and/or private contractors, or a private agent who 

finances, builds and operates the asset for a defined concession period. Several past studies 

have investigated principal-agent relationships in PPPs. Hart (2003) and Greiling (2009) use 

the principal-agent theory to look at transaction costs in PPPs. Others like De Palma’s et al. 

(2009) and Shrestha et al., (2013) have used principal-agent theory to look at risk allocation. 

Mu et al., (2010) explore strategic behavior of the private sector in PPP transport projects in 

China where they find moral hazard problems.  

 

Though PPPs are defined as partnerships, some aspects of PPPs do not sit within the traditional 

norms of partnerships where the two partners work together in achieving the same goals and 

where the profits as well as risks are shared (De Palma et al., 2009). The government may 
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implement PPP projects for the purpose of improving social benefits and economic 

development. Private firms may not share these goals as a priority and are motivated by profit 

and consequently may focus more on innovation and efficiency. On the other hand, private 

firms may also favour reducing short-term expenses which can lead to cost-cutting and reduced 

outcomes (Shrestha and Martek, 2014).  

 

The drawback in applying the principal-agent theory to infrastructure procurement is that it 

assumes a benevolent principal (government procurer) whose sole objective is a well delivered 

infrastructure project. This is however not the case in many instances. There are several factors 

and incentives driving the objectives of the principal, for instance political pressures, which 

influence the principal’s selection of a procurement approach, as well as how they monitor and 

judge the performance of the agent.  Consequently, a wholistic evaluation of which of the two 

approaches is most suitable to deliver infrastructure projects in Africa, must take account of 

the potential opportunism of the principal, and account for that in the decision-making process.  

These issues lead us to the question of how to determine which agent will be most suitable, and 

further how to determine the drivers of success of an agent’s service (technical, financial, 

political and social).  

 

2.3.2 The concept of value 
 

The starting point of developing an effective assessment of any project is a clear determination 

of the strategic objective and measure of success of the project. Infrastructure projects can be 

said to have a common strategic objective, regardless of the financing option – the achievement 

of best value, which encompasses concepts such as effectiveness, efficiency, and performance 

standards (Akintoye et al., 2003; Zhang, 2006; Lui et al., 2014). The rationale of best value 

implies balancing the general requirement for quality and efficient public infrastructure and 

services, with a cost-effective financing and procurement structure.  

 

The starting point is therefore the question of ‘value’, and what this implies. The traditional 

view of value creation examines how companies create value by using resources to make 

products to be sold in the market. In the value creating chain, actors are subcontractors, 

vendors, employees, and sales agencies, to mention a few (Kujala et al., 2019). From a 

theoretical standpoint, it raises the question of how is such value determined? In neoclassical 

theory, economic value is generated by the sum of consumer and producer surplus. Consumer 
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surplus is defined as the difference between the highest price that consumers would be willing 

to pay for a good or service and the price they actually pay, while the producer surplus is the 

difference between the price at which sellers actually sell and the cost of the resources 

employed (Argandona, 2011).  While this standard approach has been widely accepted, it 

presents a narrow view of the concept of value, limited to a monetary return.  

 

Lui et al., (2014), assessing this concept of value from an infrastructure perspective, argues 

that that the true determination of value focuses on overall outcomes achieved, covering a wide 

range of issues within quantitative and qualitative contexts, such as whole life costs, service 

quality, environmental and social benefits, sustainability and maintainability of the service. At 

the heart of this assertion is the notion of who value accrues to. The key question is, therefore, 

value to whom? This leads to the discussion of two alternative views on measuring value – the 

shareholder value theory vs the stakeholder value theory.  

 
Shareholder vs Stakeholder value 

 

Shareholder value theory as argued by Friedman (1970) states that a firm has one objective – 

to use its resources to engage in activities designed to increase its profits. The shareholder value 

theory is well established, particularly in corporate finance theory. The main principle of this 

theory is the concept of profit/value maximization. Value maximization says that managers 

should make all decisions so as to increase the total long-run market value of the firm. Total 

value is the sum of the values of all financial claims on the firm – including equity, debt, 

preferred stock, and warrants (Jensen, 2001).   

 

Mansell (2013) argues that the profit maximization approach as the core theme of the 

shareholder value theory, is because management of the firm is bound to pursue shareholder 

interests by an obligation intrinsic to the principal-agent relationship. In summary, the sole 

objective of the agent (firm) is to deliver value as measured by the principal (the government 

‘shareholder’). This position is confirmed by the work of Sternberg (2004), Marcoux (2003).  

 

The most referenced argument in support of the shareholder theory is Friedman (1970): ‘There 

is one and only social responsibility of business – to use its resources and engage in activities 

designed to increase its profits so long as it stays within the rules of the game, which is to say, 

engages in open and free competition without deception and fraud.” 
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Mansell (2013) argues that the shareholder theory is built on three postulates: there exists a 

moral right to property; the relationship of the shareholders to the business is the same as an 

individual to his/her property; and thirdly that the relationship of the shareholders to 

management is one of a voluntarily entered contract, where management takes on the delegated 

responsibility for the property of the shareholders. Building on this, Mansell (2013) contends 

that there is therefore only one responsibility of management (the agent) – act in accordance 

with the wishes of the property owners, which will usually be to maximise the value of that 

property, or to maximise profit as the means to achieving this end.  

 

The shareholder theory therefore defines value linked to a narrow definition of the principal – 

the shareholder. Value in this instance is therefore limited to what the shareholder perceives it 

to be, usually a monetary return for a service rendered. The main critique of the shareholder 

view is that it does not sufficiently consider the needs and expectations of a broader group in 

society. Due to its primary focus on the shareholder, it justifies the focus on profit maximization 

without paying attention to societal outcomes (Kujala et al., 2019).  

 

Since the early 1990s the normative justifications of shareholder theory, have been criticised 

in a growing body of literature known as ‘stakeholder value theory’ (Mansell, 2013). In this 

alternative stakeholder theory, the concept of value creation implies that all those who create 

or capture value, or who in their relationship with the firm assume risks, either inside the firm 

(owners, managers, employees) or outside the firm (consumers, suppliers), or who suffer the 

impact of the firm’s externalities or misinformation (local community, environment, future 

generations, society at large) must be considered stakeholders (Argandona, 2011). Stakeholder 

theory, the main contender competing with value maximization, has its roots in sociology, 

organisational behaviour, the politics of special interests, and managerial self-interest (Jensen, 

2001).  

 

Stakeholder theory says that managers should make decisions to take account of the interests 

of all stakeholders in a firm. This implies that in effect the value derived must account for as 

many stakeholders as is feasible. Stakeholders include all individuals or groups who can 

substantially affect the welfare of the firm: not only the financial claimants but also employees, 

customers, communities and government officials – and under some interpretations, the 
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environment, terrorists, blackmailers and thieves (Jensen, 2001). This broader approach is the 

key departure of stakeholder theory from shareholder theory. 

 

Kujala et al., (2019) note that over the years, the stakeholder approach has been established as 

an important approach in conceptualising the relationship between business and society. The 

approach has been used to examine multiple phenomena in various fields such as strategic 

management (e.g., Haksever et al., 2004; Harrison et al.,  2010; Sachs & Rühli, 2011), 

corporate responsibility (e.g., Sachs & Maurer, 2009; Smith & Rönnegard, 2016; Strand et al., 

2015), business ethics (e.g., Phillips, 1997; Purnell & Freeman, 2012; Wicks, 1996), 

international business (e.g., Lehtimäki & Kujala, 2017), and non-profit organisations 

(Heikkinen et al. 2018). 

 

In discussing value creation for stakeholders, Kujala et al., (2019) cautions that this is a 

complex concept with different dimensions. Mele and Colurcio (2006) identified five value 

dimensions: customer value, human resource value, shareholder value, firm value, and societal 

value. Lerro (2011) presented four stakeholder value dimensions: economic value, socio-

cultural value, environmental value, and knowledge value. 

 

The main contention between stakeholder theory and shareholder theory is that in the 

shareholder value theory, the firm has the primary duty to maximise shareholders value, whilst 

stakeholder value theory argues that the shareholders financial interests must be balanced 

against interest of other stakeholders such as employees, customers and the local community 

(Smith, 2003).  Jensen (2001) states that the comparison between the two theories is based on 

two questions – should the firm have a single value objective? And secondly should that 

objective be value maximization or something else e.g. maintaining employment or improving 

the environment? 

 

While both the shareholder and stakeholder theories speak primarily to a corporate finance 

structure of a firm with shareholders and stakeholders, we argue that there is applicability to 

an infrastructure procurement transaction. The firm here is the implementing agent of the 

infrastructure service, responsible for the construction and/or operation of the asset for a 

defined period. In TP this may be a government entity or private subcontractor, whilst in a PPP 

this is the Special Purpose Vehicle (SPV) created by the private party, which has as its sole 

mandate the execution of this project.  This party essentially operates like a ‘corporate firm’ 
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with similar structures and incentives. Ultimately, the profit maxisimisation objective is the 

most important similarity that allows the corporate finance firm approach to value to be applied 

to infrastructure procurement. Thus, in the narrative above, where the ‘firm’ is referred to, one 

may easily align this to the infrastructure implementing agency. 

 

The above concepts of value have been crystalised in the infrastructure procurement literature 

into what has been termed ‘value for money’, and the discussion on whether a narrow 

(shareholder) or broader (stakeholder) view should be taken when measuring value in VfM. 

The narrow value for money notion argues that value for money is simply where a PPP project 

is delivered more efficiently (in terms of cost, time and outputs) than a TP approach. The focus 

is on the monetary value that the shareholder derives by choosing a particular procurement 

option. This monetary value is measured mainly in terms of profit gained or cost savings to the 

shareholder by pursuing a particular procurement option. 

 

However, the use of absolute revenue/cost and time quantitative measures only may be deemed 

as an insufficient means to measure the complexity associated with infrastructure projects, 

particularly PPP projects (Lui et al., 2014).  More recent discussions have highlighted the 

importance of a broader value for money framework. This has particularly been in studies such 

as (Liu et al., 2014; Henjewele et al., 2011; and Yong, 2010). This is confirmed by Decorla-

Souze and Lee (2013) who argue that the narrow definition of VfM excludes benefits that may 

accrue from the project to other levels of government, users of the service provided by the 

project, as well as potential benefits to non-users – in essence the externalities of the project. 

These studies are essentially arguing that the term ‘value’ in the value for money assessment 

must be seen as a broader perspective of value, akin to the stakeholder theory of value.  

 

It is important therefore to evaluate value for money not only from this narrow financial point 

of view, but also more broadly from the point of view of social returns. For instance, one can 

evaluate roads infrastructure not just by evaluating its NPV (financial analysis focusing on, 

say, value loss avoided when perishable goods arrive in the markets on time) – a narrow 

stakeholder view of the principal, but also by evaluating its social impact/welfare effects such 

as employment creation, lives saved when people reach hospitals timeously etc – a broader 

shareholder view of the principal.  
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2.4 Empirical literature 
2.4.1 PPP and TP performance globally 
 

Based on the above discussion on the theoretical frameworks and the pros and cons of TP and 

PPP projects set out above, it is critical for public sector agents to have a clear basis on which 

to select a particular procurement option, hopefully driven by a clear assessment benchmark 

and previous evidence of the performance of these procurement options. Policymakers 

recognize that the choice of financing approach not only influences the future stream of 

financial commitments and contingent liabilities that the government and society is burdened 

with, but also impacts on the success of projects (Henn et al. 2016). However, Chen et al. 

(2016) notes that the choice of infrastructure financing model is often driven by public debt 

limitations, or a default approach to maximize private sector financing. The implication of this 

is that many procurement approaches are not being thoroughly investigated by public sector 

decision-makers prior to embarking on financing decision for a particular infrastructure project. 

This view is confirmed by Burger and Hawkesworth (2011) who argue that across several 

OECD countries they surveyed, many do not have clear criteria to identify how projects get to 

be either a TP or PPP. It is often left to the discretion of line departments and so-called project 

champions to make this decision.  

 

There is a myriad of studies that have assessed the performance of either TP or PPP projects 

separately, within a specific context, region and or sector. Majority of these studies have 

focused on PPP projects, due to their growing prominence and have assessed a range of issues 

including the legal and regulatory context, institutional arrangements, contracting and 

procurement issues, and financing considerations (see Table 3 below). While these have 

provided very useful outcomes, their results have focused on mechanisms to improve the 

specific procurement approach under consideration, rather than answer the critical question of 

whether that approach is superior to the alternative means by which that specific infrastructure 

project/asset could have been procured. Oshea et al., (2019) assert that although there is a 

breadth of literature on the use of PPPs, there is ‘still a distinct scarcity’ of studies that compare 

the performance of PPPs relative to more traditional forms of public procurement.  

 

The focus of this research is on this latter question; hence the review of relevant studies focuses 

on assessments where TP and PPP projects were compared together, drawing inferences on 

which approach emerged more suitable.  
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Table 3: Summary of comparative studies 

Study Sector Country Years 
examined 

Study type No. of 
projects 

examined 

Measurement 
metrics 

Stage of 
examination 

Results 

Mott 
MacDonald 
(2002) 

Building & civil 
engineering 
works 

United 
Kingdom 

1981 - 
2001 

Consulting 
report 

50 Time and cost Ex-ante 
commercial 
operation 

Found that TP more likely to exhibit 
optimism bias and underestimate 
construction time and costs. 
Validity questioned by Pollock et al. 
(2007) 

Pollock et al. 
(2007) 

Building & civil 
engineering 
works 

United 
Kingdom 

1981 - 
2001 

Academic 50 Time and cost Re-examination 
of Mott 
MacDonald 
(2002) 

No evidence to support the claims 
of Mott MacDonald (2002) that PPP 
performs better than traditional 
procurement on time and cost 

Audit 
Commission 
(2003) 

Schools United 
Kingdom 

1997 - 
2003 

Audit 
report 

18 Time, cost and 
quality 

Commercial 
operation 

No evidence that PPP delivered 
schools quicker or better designed 
than traditional procurement. No 
improvement in cost savings or 
facilities management quality 

Blanc-Brude 
et al. (2006) 

Road  European 
Union 

1990 - 
2005 

Academic 227 Cost Ex-ante 
commercial 
operation 

Ex-ante PPP costs 24% higher than 
traditional procurement. This 
difference, however, tends to match 
the cost overruns of traditional 
procurement 

Raisbeck et 
al. (2010) 

Transport, water, 
IT, social 
infrastructure 

Australia 2000 - 
2007 

Academic 54 Time and cost Ex-ante 
commercial 
operations 

PPPs between 11.4% and 30.8% 
cheaper than TP. PPPs ahead of 
time on average, while traditional 
procurement behind time 

Whitington 
(2012) 

Transport United 
States 

1995 - 
2005 

Academic 2 Time and cost Ex-ante 
commercial 
operation 

PPP was faster to completion, 
however there was no evidence that 
it was more cost effective than TP 

Atmo et al. 
(2017) 

Energy Indonesia 2000 - 
2014 

Academic 56 Time, cost and 
quality 

Commercial 
operation 

PPP power plants had superior time 
and availability performance than 
traditional procurement, however no 
difference in cost performance 
identified 

 
Source: Oshea et al. (2019)
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One of the earliest documented comparative assessments was conducted by Mott MacDonald 

(2002) of 39 large infrastructure projects procured by TP and 11 PPP projects in the UK over 

a twenty-year period. The study was commissioned by HM Treasury in the UK as part of an 

exercise to revise the Green Book2.  The study found that completion time for TPs exceeded 

the estimated duration by 17%, while capital expenditure costs exceeded estimates by 47% on 

average. The study found that the for the 11 PPP projects studied, on average they came in 

under-time for construction, and their capital expenditure was on average 1% over budget (Mott 

MacDonald, 2002). However, the study notes that the performance levels were measured at 

different points for TP and PPP projects. For PPP projects, the initial data points for the project 

estimates were at the full business case stage, but for TP projects, the data points were much 

earlier at the strategic/concept phase (Mott MacDonald, 2002). This distinction in measurement 

points is a critical factor as at the concept stage of a project development, the degree of 

confidence in the data is expected to be a lot lower than at the full business stage. This impacts 

the reliability of the results, given that different measurement points were used.  

 

The findings of this study have subsequently been widely quoted in many studies advocating 

for PPPs over TP. A further study was conducted by HM Treasury (2003), examining 61 PPP 

projects. The study found that 89% of the projects were delivered on time or earlier than their 

scheduled completion time, and all projects were on budget. The UK National Audit office 

(2003) compared the construction performance of TP and PPP projects. It found that only 30% 

of TP projects were on time, and just 27% were constructed on budget. By contrast, 76% of 

PPP projects were delivered on time, and 78% were on budget.  

 

Both studies have been criticized as having a bias towards PPP projects, particularly given that 

their authors had a vested interest in promoting PPP projects, rather than academic studies 

which pursue a more objective empirical assessment (Oshea et al. 2019). Pollock et al. (2007) 

provides a strong criticism of the Mott MacDonald study, arguing that it suffered from 

numerous flaws in the study design and methodology. These led to sample and measurement 

biases that rendered the results uninterpretable.  

 

They note three potential biases or error that could distort the results of the study conducted by 

Mott Macdonald (2002). The first is non-comparable populations - they argue that the TP 

 
2 The UK Green Book provides the guidelines for the appraisal and evaluation of projects by the Central Government’ HM Treasury 
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projects included in the Mott Macdonald study cover an extensive historical period under 

different policy guidance periods. Most of these projects predated the procurement reforms in 

the UK of 1999, and some which predate the introduction of PFI by more than a decade, thus 

should not be considered with PPP projects.   

 

The second bias is sample bias – where the cases being sampled are not adequately 

representative of the procurement option or selected on a fully objective basis. This was a 

strong critic of the Mott MacDonald study by Pollock et al. (2007), that there appeared to have 

been a bias in the selection of projects to suit the narrative of better performance by PPP 

projects. They argue that it is not known how the 11 projects were selected, out of a population 

of about 500 PPP projects that had been signed at that time. The third bias is measurement bias 

– where different baselines are used to compare the two groups – in the case of the Mott 

MacDonald study, this arose in the selection of the business case measurement point, as 

mentioned above. Pollock et al. (2007) state that Mott MacDonald explained the use of 

different baselines as “an accident of data availability not a deliberate part of the study design.” 

In Pollock et al. (2007)’s view however, this rationale was ‘misleading’. These conclusions 

were consistent with those of another study by Unison (2005), who also criticized the Mott 

MacDonald study citing problems related to transparency of the sampling methodology, 

consistency and relevance of the period, a lack of detail on the population from which the TP 

and PPP projects were selected, and measurement bias.  

 

Pollock et al. (2007) also provide brief commentary on the HM Treasury (2003) and National 

Audit office (2003). They note that it is not possible to interrogate these studies in detail as the 

reports were not made public. They submitted a request to HM Treasury for the report and data 

in 2005, but only a summary of the results was provided, without the underlying data process 

and methodology employed. In the case of the National Audit office (2003) report, the 

underlying data was from an even earlier study in 1999, whose data sources could not be 

assessed. Pollock et al. (2007) therefore argue that the purported results of these studies cannot 

be analytically interpreted. This therefore calls into question the reliability of these studies as 

a justification for PPP projects over TP projects.  

 

Blanc-Brude et al. (2006), in a study commissioned by the European Investment Bank, 

examined the ex-ante cost of constructing road projects under TP and PPP. The research 

assessed 227 road projects financed by the European Investment Bank (EIB) between 1990 and 
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2005, of which 65 were classified as PPP type transactions. The projects cut across all European 

Union countries. They note upfront that a limitation of their study was that it focused only on 

the construction phase, but ideally the relative costs and benefits must be evaluated over the 

whole project lifecycle. However, at the time of their study, they note that most PPP projects 

were in the early stages of operations, thus there was limited data to conduct a whole lifecycle 

assessment. The authors therefore concede that their study cannot draw normative conclusions 

about the economic desirability of PPPs over TP projects, as such analysis can only be 

undertaken based on a sufficiently large number of PPP contracts which have completed their 

life cycles are assessed Blanc-Brude et al. (2006).  

 

The study employed a reduced-form Ordinary Least Squares (OLS) regression with the 

explanatory variables consisting of economic determinants of construction cost, including the 

procurement approach and labour costs; technical determinants of costs, such as the type of 

road, number of lanes, terrain; and a third group of explanatory variables comprising country 

dummies, meant to capture any further unspecified country-specific effects, likely political or 

institutional Blanc-Brude et al. (2006). This is therefore one of the few studies to conduct an 

empirical regression technique to assess how PPP and TP projects have performed.  

 

The study by Blanc-Brude et al. (2006) found that on average, the ex-ante constructions costs 

were 24% higher if the road was procured via a PPP rather than through a TP. They argue that 

the difference could be attributed to higher construction phase investment by the private partner 

in a PPP in order to achieve cost savings in the operations phase, although this theory could 

not be verified in the paper. The authors rather try to provide a qualitative rationale for this 

justification of the difference, which counters their empirical finding. They eventually conclude 

that despite starting out to compare the cost difference in construction between TP and PPP, 

this is ‘a comparison of apples and oranges’, as the incentives to present realistic construction 

budgets are, in their view, weaker in TP given weaker accountability in the event of cost 

overruns Blanc-Brude et al. (2006). Thus, while their approach was theoretically encouraging 

and a departure from other studies more simplified approaches, the use of budget data rather 

than actual project costs limited the interpretability of their results. 

  

There have been many studies comparing TP and PPPs in Australia. The Australian PPP 

market, though not as large as the UK’s PFI market has been among the most sophisticated 

PPP markets in the world (Raisbeck et al. 2010). By 2004, it was estimated by the Country’s 
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National PPP forum that over $9 billion in PPP project investments had already be contracted 

Raisbeck et al. (2010). The spurt of PPP projects generated the need for studies to 

comparatively assess PPP projects with TP projects.  

 

 Allen et al. (2007) report that their study was the first such comparative analysis in Australia. 

They note that prior to their study, Australian research had tended to focus on non-empirical 

methods in relation to examining aspects of PPP contracting or operation, with ‘scant 

quantitative research’ Allen et al. (2007). The purpose of the study was to test whether PPP 

projects delivered better results in terms of time and cost outcomes compared with TP projects. 

From a population of 206 projects, the study compared 54 projects, 33 TP and 21 PPP projects. 

The study followed the Mott MacDonald (2002) approach but corrects for some of the obvious 

methodological concerns.  

 

Allen et al. (2007) state that in response to the criticism of the Mott Macdonald and other UK 

studies, they formulated a more robust methodology, and their paper provides an extensive 

appendix on their population and sampling approach. They further argue that they have not 

biased their research by comparing different timelines between the two procurement methods, 

and not comparing different measurement baselines.  Their findings align with their expectation 

at the outset. They find that PPPs were more likely to be concluded on budget and on time. On 

average, the study found PPPs to have a negligible degree of optimism cost bias, but for TP 

projects the dispersion of cost outcomes was much wider Allen et al. (2007). Similarly, in terms 

of time overruns, they found that PPPs were timelier on a value weighted basis compared with 

TPs; however, smaller TP projects tended to be completed on time, but larger TP projects 

tended to run well behind schedule Allen et al. (2007).  

 

Duffield (2008) conducted a study to compare PPP and TP projects in Australia, primarily in 

terms of deviations from the predicted construction cost. The study compared twenty-five PPP 

projects and forty-two TP projects. Duffield (2008) argues that unlike previous studies, his 

study was more transparent in the sampling methodology, clearer in describing the population, 

and sample of projects selected, the period for both TP and PPP projects was the same, and 

there was consistency in the comparison, removing measurement bias.  

 

Duffield (2008) noted that one of the main constraints in many comparative assessments 

conducted in the early 2000s was the lack of accurate data that covers the full project lifecycle, 
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particularly in the case of traditional procurement. Duffield (2008) further notes that PPP 

project data are often also difficult to access due to them being commercially sensitive and 

confidential. They point particularly to the Mott MacDonald report as an example of a study 

that suffered from a lack of sufficient data on which to draw credible inferences.  

 

The study included a representative sample of projects from the following sectors – social 

infrastructure, transport and what they termed a sustainability sector (water, waste and energy). 

There were also a few information technology projects included.  The main conclusion of the 

research was that the PPP projects delivered a price that was much closer to the expected cost 

prior to the project commencement, rather than if a project was procured through TP. Duffield 

(2008) found that PPP contracts had an average cost escalation of 4.3% post contract execution, 

compared to TP projects with an average cost escalation of 18.0%, over the same period. In 

terms of time, the results showed that there was very little difference between the TP and PPP 

projects in terms of time over-runs over the whole period. However, there were interesting 

differences in time over-runs within the sub-periods. Whilst PPP projects took much longer in 

the initial conceptual phases, they performed very well – 1.4% over-run once the construction 

began, whiles TP projects had a construction overrun of 25.9% (Duffield, 2008).  

 

Raisbeck et al. (2010) compared projects across the transport, water, IT and social 

infrastructure sectors in Australia, over the period 2000 to 2007. They examined time and 

construction cost performance of expected and actual outcomes of 33 TP and 21 PPP projects. 

The authors note the weaknesses of the Mott MacDonald (2002) study and argue that their 

methods were designed to address the key drawbacks of that study. However, they note that 

achieving ‘comparative parity’ when comparing TP and PPP projects is very difficult. This is 

because a ‘whole of life’ solution in a PPP is difficult to compare with the traditional design 

and construct TP project which relies on a separate operations and maintenance frameworks 

(Raisbeck et al. 2010).  

 

Raisbeck et al. (2010) note that their study was plagued with the difficulty of most of the 

previous studies – a lack of whole of life costs associated with TP projects and the 

commercially proprietary nature of actual project data for both TP and PPP projects. Their 

study was able to surmount one of these obstacles, by obtaining commercially proprietary data, 

but lacked information on whole of life costing, thus the comparisons are only for construction 

costs (Raisbeck et al. 2010). The authors concluded that PPP procurement delivered projects 
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faster than TP and was between 11 – 31% more cost efficient. The authors therefore concluded 

that much greater cost discipline is applied to PPP projects versus TP projects. In terms of time 

overruns, over the full period, TP projects were 15.5% over the original timeframe, but PPP 

projects were 24.3% over the original timeframe.  

 

Raisbeck et al. (2010) offered several reasons for this difference – it is more common for 

conceptual documentation to be available for TP projects at the time the project is announced, 

while this is not the case for PPP projects; PPPs involve design, construct, operate and maintain 

components, hence the contracting is bound to be more complex, and thirdly that the process 

by which PPPs obtain finance is more involved than for TP projects (Raisbeck et al. 2010). It 

however appears that these are somewhat convenient reasons for the time overrun, driven by a 

preconceived notion that PPP projects offer better value for money, and where the empirical 

evidence suggests otherwise, this can always be explained by theoretical arguments.  

 

In their conclusion, Raisbeck et al. (2010) lean towards aligning their findings with the previous 

studies by Mott MacDonald (2002) etc. However, they concede that it is difficult to draw 

general conclusions due to the somewhat different research methods. They also note that their 

analysis is made more complex by the fact that their study cut across various sectors, while 

most other studies focus one a particular sector in one jurisdiction (Raisbeck et al. 2010). The 

broad sectoral approach of their study was a source of criticism by Cheung and Chan (2011) 

who argue that given the inherent complexities across sectors such as water, transport and 

energy, assessments of project performances in these sectors should be considered separately. 

This is even though Raisbeck et al. (2010) argue that there was no noticeable difference in their 

findings between economic sectors and social sectors.  

 

One of the more recent studies was by O’shea et al. (2019) who assessed TP and PPP projects 

in the education sector in Ireland. The authors note that apart from contributing to the ‘low 

stock’ of comparative studies on TP and PPPs, their study aims to address most of the criticisms 

of previous studies and the challenges involved in comparing the two procurement approaches. 

The study conducts a detailed case-based comparison of traditional versus PPP procurement in 

the same sector (schools) and jurisdiction (Ireland) over the same time period (2013 – 15) 

Oshea et al. (2019). Further, rather than only focusing on construction cost performance, they 

examine the comparative performance in terms of overall VfM.  
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For the TP projects, they examined projects that were bundled into a single contract. Once 

contracted the TP schools were handed back to their respective schools’ board for management 

of the operations of the infrastructure. The PPP projects were also a bundle of schools issued 

under one contract, around the same time as the TP bundle. The projects were therefore very 

similar, except for the categorization of some into PPP projects, and others as TP. The 

assessment criteria of the study by O’shea et al. (2019) were certain qualitative VfM indicators, 

and the time taken to complete the construction of the schools, from the tendering period to the 

completion of construction. Their research approach was case study based, involving semi-

structured interviews with key stakeholders, and face-to-face interviews. 

 

The study found that the PPP tendering process was relatively long compared with the 

tendering process for the TP project. In terms of construction time, PPP projects were superior, 

taking 1.77 months per 1000 m2 compared with 4.59 months per 1000 m2 for TP projects. 

Overall, the authors find that when the tendering and constructing timeframes are considered 

together, the aggregate speed of delivery under TP and PPP are relatively the same. O’shea et 

al. (2019) therefore make the important point that assessments of the time to deliver the 

infrastructure asset under TP and PPP, must include the entire process from project conception 

to construction completion, which many previous studies failed to do, only looking at the actual 

construction period. This tended to favour PPP projects who often had a shorter construction 

period, but much longer tendering period than TP.  

 

In assessing VfM, O’shea et al. (2019) assessed three indicators – the level of competition in 

bidding, risk transfer and innovation. They find that the level of competition has been greater 

for PPP projects than TP projects, dominated by large global firms with the capacity to manage 

the bundled components of a PPP project. On risk transfer, the study fails to find unequivocal 

evidence that the PPP projects delivered a better allocation of risks compared to the TP projects. 

Rather, they find that the scope for greater efficiency with PPPs is based on the trade-off 

between the benefits derived from transferring risks, with the increased transaction costs arising 

from the inflexibility related to long-term contracts. Similarly, the authors fail to find 

substantial additional innovation in PPP projects over TP projects. On all accounts therefore 

O’shea et al. (2019) state that they cannot confirm the general hypothesis that PPP projects 

almost always outperform TP projects.  
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O’shea et al. (2019) note that while on the one hand the specificity of their study allowed them 

to narrow in on the comparison between TP and PPPs in a particular sector, on the hand a 

limitation was that the study had limited generalizability. They note that until detailed datasets 

become available in Ireland based on a large number of observations that enable statistical 

analysis, it is necessary to address the comparative efficiency of TP and PPP using an in-depth 

case-based approach. This is particularly relevant for this research as there is unlikely to be a 

large set of credible data on TP and PPP projects in many countries in Africa, thus resulting in 

a similar constraint faced by Oshea et al. (2019).  

 

One study that assessed TP and PPP projects in the developing world is Atmo et al. (2017), 

who assessed TP and PPP projects in the power sector in Indonesia.  Their comparison was 

based on an assessment of time, cost and quality measures. The period of investigation was 

from when contractual commitments were made until the completion of construction and 

commissioning of a project. The assessment also included some component of the operations 

period, based on an assessment of the power plant’s availability during the first two years of 

operation (Atmo et al. 2017). 28 TP projects were compared with 28 PPP projects based on 

selection criteria to minimize differences between the projects that could render the results 

uninterpretable. The criteria for selection of projects was firstly power projects that had been 

constructed after 2000, projects that were in operation, projects with a capital cost in excess of 

$20 million, and projects of similar technical complexity (Atmo et al. 2017).  

 

The study found that Indonesian PPPs had better time performance than traditional power 

projects. Although this study demonstrated that both PPPs and traditional procurement had 

experienced project completion delays, traditional projects had suffered from significantly 

longer delays than PPPs (Atmo et al. 2017). However, it was found that on average, there was 

no significant cost difference between TP and PPP projects. The benchmarking performance 

of operational availability between PPPs and TP in Indonesian power projects discovered that 

the average availability of PPPs was much higher than that of TP projects. It appears that 

contractual arrangement linking power plant operating performance and service payments has 

motivated PPPs to operate at a higher operating standard than TP projects (Atmo et al. 2017). 

 

Overall, despite a leaning towards PPP projects, the comparative studies have failed to present 

a clear consensus on the a priori expectation that PPP projects offer greater value for money 

than TP projects. Hodge and Greve (2017) note with concern that non-academic literature has 
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often been quite favourable towards PPPs while the academic studies have been far more 

mixed. They surmise that the studies funded by industry practitioners or governments may have 

a vested interest in portraying PPP projects favourably. Even more stark is the lack of studies 

in developing countries. It is important to note that while PPP projects have been strongly 

advocated for to African governments, and many countries have implemented PPP projects 

over the last twenty years, this research has not found one existing study that has empirically 

compared the performance of PPP and TP projects in Africa. This provides a strong rationale 

and justification for this research.  

 

2.4.2 PPP and TP performance in Africa 
 

Most empirical studies in Africa have been focused on PPPs and not on traditional 

procurement. PPPs have been steadily increasing across the continent but are still largely 

concentrated in a few countries. Most private sector investments in Africa go to a select few 

countries – particularly South Africa and Nigeria, with Kenya coming third. Between 2009 and 

2012, South Africa and Nigeria received PPI worth $11.6 billion and $10.0 billion respectively 

(Gutman et al. 2015). Figure 4 below shows the number and value of PPP transactions in Africa 

since 1993. 

 

The figure shows that the number and value of PPPs per year has mainly between 10 - 30 

transactions each year, with total investment in the range of $2 – 4 billion per year. This is 

much lower than in other regions, and significantly lower than the large infrastructure financing 

needs in Africa.  

 

South Africa has implemented the most PPP projects in Africa by far. As the figure below 

shows, there have been 35 PPP undertaken since the formal PPP regulations were implemented. 

They have been funded through a combination of equity, debt and in certain instances, 

government capital contribution (National Treasury, 2022). This list does not include the large 

number of renewable energy projects concluded under South Africa’s renewable energy 

independent power producer program, which also has significant PPP type investments.   
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Figure 4: Trend of PPP investment (number and value in USD millions) in Sub-Saharan Africa 

Source: AfDB, 2017 
 

 
Figure 5: Number of PPP projects in South Africa, by sector 

Source: National Treasury, 2022 
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Despite the large number of projects in South Africa, there is limited empirical information on 

the performance on these projects in terms of VfM. A few case studies have been conducted 

but mainly focusing on institutional and governance factors affecting the performance of these 

projects. It is quite interesting that with such a large number of projects compared with other 

countries in Africa, there has not been a large empirical study measuring the ex-post VfM 

derived from these projects.  

 

However, this has not been without challenges, and the pace of PPPs has slowed considerably 

in the last five to ten years. A few PPPs, particularly in the healthcare sector, have faced 

challenges with performance standards, leading to calls in certain sectors of society for PPPs 

in key sectors such as healthcare to be scrapped (Farlam, 2005; Arimoro, 2018).  

 

There are a few studies that have provided high-level summaries of the performance of a few 

PPP projects in Africa. One of the earliest studies on PPPs in Africa was conducted by Farlam 

(2005). This study provided eight case studies of PPP-type projects in South Africa, 

Mozambique, Uganda, and Gabon. The projects cut across the transport sector, prisons, 

telecommunications, water & sanitation, power and tourism sectors Farlam (2005). The 

approach of the study was a qualitative assessment of the perceptions of these projects, rather 

than a rigorous empirical examination of the performance of the projects. The finding of the 

study was that projects that have been most successful were characterized by detailed planning, 

clear communication and strong commitment from both the public and private parties, as well 

as effective monitoring, regulation and enforcement by government. One of the key 

conclusions of the study was that the complexity of PPPs and the high costs involved require 

African governments to take a carefully considered approach to undertaking PPP studies 

(Farlam, 2005).   

 

Doxley (2013) provides a summary of PPPs in Africa between 2000 and 2005. At the time of 

their study, they noted that the problem with evaluating performance of PPPs in Africa is that 

so little is known about the details of individual projects. Without access to contracts and 

detailed value-for-money calculations, it is impossible to properly evaluate projects (Doxley, 

2013). They however argue that based on information they could obtain, PPPs have been 

successful in the telecoms sector, but more problematic in water and roads sectors. They 

attribute this to the need to heavily subsidise these sectors in Africa, making the PPP model 

difficult to execute in such markets.  
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A few studies have provided details on PPPs in other SSA countries. A study by 

Macroeconomic and Financial Management Institute for Eastern and Southern Africa 

(MEFMI) in 2016 assessed PPPs in Kenya, Lesotho, Malawi, Tanzania, Uganda, and 

Zimbabwe.  The two main PPP projects in Uganda have been the Bujagali Hydro Power project 

in (Country), which involves a 250MW power plant and transmission line between the 

government and Bujagali Energy Ltd, a special purpose consortium. The total costs for the 

project at the time of appraisal was about US$ 735.5 million, with the African Development 

Bank (AfDB) giving out a loan of US$ 110 million (MEFMI, 2016). The second is the 

Kalangala Infrastructure Services project in (Country). This PPP project involves the 

development of infrastructure in Kalangala District comprising of two passenger ferries, road 

upgrade and water supply system, as well as power generation, transmission and distribution 

(MEFMI, 2016). 

 

For Tanzania, one of the main PPP projects executed is the Tanzania International Container 

Services. Harding (2009) provides the details of the project. The concession contract was 

signed in 1999 with a consortium consisting of International Container Terminal Services, Inc 

(ICTSI) of the Philippines and Vertex Tanzania. The initial concession was for 10 years, but 

with a review after five years.  

 

One project that has not been very successful is the Tanzania City Water Services Limited PPP 

project. The PPP contract was awarded to Biwater Gauff Tanzania Limited (BGT) and a 

Tanzanian investor, Super Doll Trailer Manufacture Company Limited (STM). These two 

created a firm through which the PPP would be implemented, known as City Water Services 

Limited (CWS), with BGT owning 51% shareholding and Super Doll with the remaining 49%. 

Under the terms of the contract, the Dar es Salaam Water and Sewerage Authority (DAWASA) 

was the asset holder and Leasor while CWS became the Operator (Triche, 2012). It is noted 

that one of the reasons for the project failure was that CWS, the party responsible for the 

operations, was unable to meet the high-performance targets and other contractual obligations. 

A decision was made to terminate CWS services, which saw the government quickly creating 

a new public operating company, the Dar es Salaam Water and Sewerage Corporation 

(DAWASCO), to take over from CWS. The engagement of DAWASCO was done on new 

terms, marking the collapse of the CWS PPP project (Triche, 2012).  
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The experience of Tanzania highlights the importance of property structuring PPP projects and 

the effective allocation and management of responsibilities and risks. Harding (2009) 

concludes that for the TCTS project, the initial project structure of a short-term operating 

contract resulted in limited initial interest until the structure was corrected, and Triche (2012) 

notes that in the Water Service project, the project was easily undermined due to a weak 

accountability framework, and vest interests that were not assessed early in the project 

structure. These are important lessons for future PPP projects.  

 

In 2009, an 18-year PPP agreement was brokered in Lesotho between the Lesotho government, 

and Tsepong (a consortium of Netcare, a South African hospital group, and local private sector 

partners in Lesotho) to establish a healthcare service consisting of a hospital and several 

referring clinics. The Queen ’Mamohato Memorial Hospital project is a Build, Operate and 

Transfer including an element of design and finance which will last for 18 years, after which 

assets would be handed over to the government (MEFMI, 2016). The cost of the project was 

approximately US$100 million, with the financing coming from the Development Bank of 

Southern Africa, a government contribution, and private equity (SAIIA, 2012). 

 

The SAIIA (2012) review argued that there was, at the outset, very little capacity in the 

Government of Lesotho to understand, plan and manage PPPs. There was limited 

understanding of the PPP model, of the different options for structuring the deals, how long it 

would take the private partner to recoup the investment, and the extent of the services that the 

private sector should provide. Also, there was no clear understanding that the very nature of a 

PPP is long-term, with all associated benefits and risks. Another barrier is that at the time of 

the deal, there was no national PPP policy adopted and promulgated in Lesotho. 

 

MEFMI (2016) confirms the assertions by SAIIA and goes further to argue that a lack of a 

clear legal framework and clarity in the financing model result in inconsistent and retrospective 

application of various taxes to the private party. Further, the government’s non-payment of the 

required unitary fees resulted in the operator being unable to consistently service is debt 

obligations. The International Finance Corporation was bought on board to act as impartial 

transaction advisors, and they did much to build understanding of the potential of the deal.  

 

One of the findings of the AfDB (2017) study was that there is no centralized repository of PPP 

knowledge or experience that can guide future projects. This limitation is evident when a 
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researcher aims to obtain data on how PPP projects have actually performed, not on conceptual 

VfM ex-ante estimations, or ex-post narrative conclusions with no empirical assessment.  

 

In a recent 2021 study by the AfDB, the assessed the performance of a portfolio of road projects 

financed by the AfDB but procured either through PPP or TP process. A sample of 18 transport 

projects were assessed, heavily weighted towards TP projects (16) and just two PPP projects. 

The OECD DAC evaluation criteria was used to assess the projects. The projects were mostly 

found to have challenges in terms of budget and time efficiencies, with no specific difference 

between the PPP and TP projects. Given the small sample size, the study was more to provide 

indicative qualitative outcomes, rather than a substantive VfM assessment.  

2.5 Conclusion 
 
This chapter has fulfilled three main purposes – to quickly describe the two infrastructure 

procurement approaches, noting their advantages and disadvantages; secondly to discuss the 

theoretical literature to identify a underlying basis for VfM assessments; and thirdly to discuss 

the empirical literature globally and in Africa. In doing this, the chapter provides an analytical 

base on which to proceed, and also highlighting the gaps in the literature, which enhance the 

contribution of this study. 

 

Firstly, from a theoretical perspective, the principal – agent theory provides a suitable 

foundation on which the issue of VfM can be explored, unpacking the relationships and 

incentives between the principal and agent. The question of value posed an interesting 

theoretical position which needs to be explore further. As noted above, most approaches to 

value for money focus on a narrow definition of value, linked to a shareholder perspective, 

rather than a broader stakeholder view in defining value. This limitation implies that the value 

for money assessments are subsequently flawed and render a comparison of TP and PPP 

projects based on this narrow approach inadequate.  

 

While the literature review provided an extensive summary of the empirical studies globally 

and in Africa, it also exposed a few clear gaps in the empirical studies requiring further 

research. Firstly, there is limited existing literature that has conducted a detailed comparison 

of traditional procurement and PPPs in developing countries. Most studies have focused on one 

of the procurement options only, mostly PPPs and thereafter assessed their performance and 

focused on means of improving the performance of PPPs.  
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Secondly, the analytical approaches undertaken in the comparative studies have suffered from 

certain well documented drawbacks. These included a lack of sufficient samples, bias towards 

PPP projects and other measurement issues. The studies have focused on one component of the 

procurement process – the ex-post cost and time analysis of the projects. Furthermore, while 

the existing literature acknowledged that any comparison must be of a sample of projects with 

relevant similarity to conduct a meaningful comparison, in practice such projects were often 

not available in a sufficient enough quantity to drive a useful conclusion. Even more stark, this 

study could not find one comparative study that has been conducted in Africa. 

 

This study therefore aims to address these gaps, in the context of Africa. As will be outlined 

further, the study will aim to conduct an ex-post assessment of value for money across a number 

of TP and PPP projects in Africa. Importantly, the study will assess value for money both from 

a shareholder view, and then also from the stakeholder view. This will be an important 

contribution to the discussion on the appropriate means to measure value for money and 

practically add to the body of evidence on the performance of TP and PPP projects. 
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3 MEASURING VALUE FOR MONEY  
 

3.1 Introduction 
 
Value for money (VfM) is a concept that in its simplest form, involves an assessment of the 

value derived from an asset or service, compared with the investment made into that same 

asset/service. While VfM can be applied across most disciplines, in the infrastructure sector, it 

has been used to determine the value derived from an infrastructure asset or program. 

Narrowing further into the infrastructure finance/procurement realm, value for money has 

mainly been used to assess whether a PPP project is likely, in theory, to provide better value 

than a traditional procurement alternative.  

 

The underlying rationale for VfM in PPP projects is that such projects enable the public sector 

to leverage supposedly more efficient private sector management techniques and are therefore 

more likely to provide better value than traditional procurement options (HM Treasury, 2003). 

There are a variety of reasons why governments undertake PPPs, but, according to Grimsey 

and Lewis (2005), achieving improved value for money or improved services for similar 

amounts of money to public sector spend for a similar project are of paramount importance. 

Moreover, HM Treasury (2007) states that the UK Government’s main objective in 

procurement decision-making is to secure best value for money.  

 

This chapter begins with a brief specification of VfM in terms of its quantitative expression. 

The chapter then presents the different measurement approaches for VfM and then provides a 

discussion on the drivers used to identify VfM. The chapter provides an important basis on 

which the subsequent analyses in this study are conducted and sets the context in which the 

key research questions are explored.  

 

3.2 VfM Specification 
 
In summary a value for money assessment helps to determine which procurement option, TP 

or PPP, offers greater cost-effectiveness from the public perspective (Park et al. 2018). It aims 

to do so by comparing the financial burden on the part of the government in either procurement 

option, through an analysis of the costs, revenues, and risk flows which would be generated 

from each procurement option, assuming the same quality of service provided (Park et al. 



47 
 

2018). The process for determining this can however be quite complex. Different theoretical 

and analytical approaches have been adopted to define and measure VfM. 

 

While various authors have proffered definitions for value for money in an infrastructure 

context, the definition by Grimsey and Lewis (2005) is particularly useful. They define value 

for money as ‘the optimum combination of whole-life costs and quality of an infrastructure 

investment to meet the user’s requirement.’ In other words, value for money measures the 

quality of a service by delivering a project at the same cost or lower cost than alternative means 

to deliver the same or similar projects. It is important to note that value for money is not about 

achieving the lowest price but rather the optimum combined whole-life costing and quality. 

(Eadie and Miller, 2013).  

 

The purpose of a VfM assessment is to understand how best to maximise the impact of each 

unit of investment. As mentioned earlier, VfM assessments for infrastructure assets are 

typically done to compare whether a PPP project would be more appropriate compared with 

the alternative government procurement. The underlying rationale is that PPPs on a risk 

adjusted basis, should offer greater VfM than traditional procurement. This is critical for the 

delivery of public infrastructure services, to ensure that limited public and/or private financial 

resources are effectively and efficiently allocated in the best way to deliver the optimum 

outcomes. Importantly, VfM is a relative concept. EPEC (2015) argue that knowing the VfM 

of one option is not particularly useful on its own. It is when VfM is used to compare between 

different options that it becomes a useful tool.  

 

The VfM analysis can be expressed mathematically, as set out below by Grout (2005). A 

project delivers a flow of benefits. We use the notation 𝑣!(𝑔) to denote the benefits in period t 

if the project is conducted in the public sector and 𝑣!"(𝑝) to denote the benefits in period t if 

the project is delivered by consortium i in the private sector. A project also generates a flow of 

costs. We use 𝑐!(𝑔) and 𝑐!"(𝑝) to denote the costs in period t associated with a public-sector 

project and a project delivered by consortium i. 

 

Grout (2005) presents a mathematical expression of VfM, as follows: 

∫ 𝑉!(𝑔)𝑒
#$!(&)!				

)
*  = present value benefits of a public project   (3.1) 

∫ 𝑉!"(𝑝)𝑒
#$!(+)!				

)
*  = present value benefits of a private project   (3.2)  
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∫ 𝐶!(𝑔)𝑒
#$"(&)!				

)
*  = present value costs of a public project    (3.3) 

∫ 𝐶!"(𝑝)𝑒
#$"(+)!				

)
*  = present value costs of a private project    (3.4) 

 

where rv(k) and rc(k) are the relevant discount rates for benefits and costs, k = p, g.  

For ease of presentation, we will assume that rv(p) and rc(p) are the same for all contractors.  

 

In a comprehensive VfM assessment, the test would involve a full assessment of the cost and 

benefits of both options, thus incorporating all four equations above, as follows: 

 

∫ 𝑉!(𝑔)𝑒
#$!(&)!				

)
*  - ∫ 𝐶!(𝑔)𝑒

#$"(&)!	,"			
)
*  > 0      (3.5) 

∫ 𝑉!"(𝑝)𝑒
#$!(+)!			

)
*  -  ∫ 𝐶!"(𝑝)𝑒

#$"(+)!	,"			
)
*  > 0     (3.6) 

 

Equation (3.5) represents the VfM test for a TP project, and equation (3.6) represents the same 

VfM test, for a PPP project. If two projects of a similar nature (size, complexity, duration etc.) 

are being compared, then the decision of which procurement option presents the greater VfM 

is determined by which equation, (3.5) or (3.6), yields the greater positive value.  

 

A VfM analysis is therefore essentially an analysis of the benefits/value and costs. The cost 

component usually represents the cost over the lifetime of the project, including the cost of 

managing the associated risks. The whole-of-life costs should include – the initial purchase 

price of the goods or services; maintenance costs; transition out costs; licensing costs (where 

applicable); the cost of any additional features procured after the initial procurement; and any 

other consumable cost (HM Treasury, 2007). The value/benefits derived entails the outputs 

(financial and nonfinancial) as well as the quality and quantity of the service or the performance 

level of the asset or service (EPEC, 2015). These concepts form the analytical basis of VfM, 

and the measurement of these underpins the various approaches.  

 

The cost component of VfM is somewhat more straightforward to measure. Often a project’s 

construction cost or whole lifespan are considered. Burger and Hawkesworth (2011) argue that 

existing VfM approaches at the time focused only on supply side assessments – i.e., the cost of 

delivering the required service. This relates to the cost component of the equations above and 

excluding the benefits. They contend that defining VfM in terms of outcomes per unit of 
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expenditure excludes considerations of demand-side efficiencies. In such an instance a VfM 

assessment in essence becomes a comparison of which approach is more cost effective, 

neglecting the important aspects of benefits or value derived. 

 

On the benefits side, there are two approaches – one looks purely at benefits in financial terms, 

either greater revenues or lower costs. The second approach encompasses a broader concept of 

VfM by considering a broader range of factors beyond financial parameters, such as benefits 

to the society, environmental impacts etc. These approaches underlie how ‘value’ is perceived. 

The issue of identifying and measuring the value from an infrastructure project is a critical 

element in the VfM approach. 

 

3.3 VfM measurement 
 
Building from the theoretical framework set out, there are a number of approaches by which 

VfM can be measured. There is no one specific approach to VfM assessment, as the objectives 

of undertaking the assessment, and therefore related methodologies, reflect government 

policies and different administrative processes (EPEC, 2015). Measuring VfM has therefore 

become more of a practical than theoretical exercise, while noting the fundamentals of value 

(either broad or narrow) vs costs. 

 

The first primary difference in the approaches is one of timing – whether an ex-ante or ex-post 

assessment is conducted. VfM could be determined through an ex-ante mechanism to inform 

project choice, such as the public-sector comparator or cost-benefit analysis. Alternatively, 

VfM may be measured through an ex-post mechanism to assess the quality of an existing choice 

to inform future decision making. Ex ante VfM evaluation studies are popularly used for the 

selection of infrastructure PPP projects during the identification and proposal phase, and ex 

post VfM evaluation is used as a measurement against specific pre-specified performance 

benchmarks in the implementation and operations phase of a project (Burger and Hawkesworth 

2011). 
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3.3.1 Ex-ante VfM assessment 
 
Public sector comparator 

The most common approach has been to undertake an ex-ante comparison of PPP procurement 

against a “Public Sector Comparator” (PSC) – that is, what the project would cost if it was 

delivered through TP. This analysis is typically based on comparing a proposed PPP project 

with a hypothetical version of the project, which is expected to deliver an identical service. The 

most straightforward way to do this is to compare the fiscal costs under the two options – the 

risk-adjusted cost to government of procuring the project through traditional procurement, with 

the expected cost to government of the PPP project (PPIAF, 2012). The assumption here is that 

the benefits accrued from each option are identical, thus only an analysis of the costs in the two 

approaches is required. In this analysis, VfM is said to be realized where the discounted cash 

flows from the PPP are less than those from the PSC, which aims to mimic the traditional 

procurement alternative. VfM, through this method, has therefore become the central means of 

assessment between TP and PPP projects in most jurisdictions. Figure 6 below presents a 

schematic of how this VfM assessment is conceptualized.  

 

 
Figure 6: PSC comparator schematic 
Source: Desgrees de Lou (2012) 

 

A PSC assessment has three main steps: 
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• Creating a public-sector comparator hypothetical model that estimates the whole life 

financial impact of procurement of the project by government (traditional 

procurement), including operating costs and cost of risks 

• Estimating the whole-life financial impact of procuring the project through a PPP 

alternative 

• Comparing the risk adjusted, net present value of the cash flows for the PSC and PPP 

 

Benefit cost analysis 

An alternate approach, less commonly used, is the benefit cost analysis (BCA) which aims to 

include an estimation of the benefits into the VfM analysis. BCA is a framework designed to 

apply economic efficiency concepts to public investment decisions Decorla-Souze et al. 

(2013). It is a comprehensive assessment of the full range of economic costs, risks, and benefits, 

while taking into account impacts that cannot easily be quantified, such as external costs and 

benefits. The BCA has been used to enable the inclusion of broader benefits, particularly 

societal benefits than those that accrue mainly to the public sector sponsor only. This approach 

seeks to identify the net benefits of each possible option. The option with the highest net benefit 

is undertaken unless net benefits are anticipated to be negative regardless of how the project is 

undertaken in which case the project should not be undertaken (Grout, 2005).   

 

Decorla-Souze et al. (2013) argue that BCA is a more comprehensive tool than the PSC due to 

the fact that non-financial impacts, such as benefits to users of a facility that are normally 

ignored in the PSC analysis or relegated to a qualitative discussion, are incorporated in the 

BCA. The analytical logic for conducting the BCA generally follows a similar method to the 

PSC, with the main difference here the emphasis on including as broad a measure of benefits 

as is feasible. It is however mainly based on estimates prepared at the planning/feasibility stage 

of projects. This is the major drawback of this approach, that it is highly conceptual and 

dependent on the assumptions made by the researcher.  

 

3.3.2 Ex-post VfM assessment 
 
While the VfM concept provides a means of justifying a PPP project at the feasibility stage, 

this is a conceptual exercise based on the best available assumptions. Often, a potential PPP 

project is compared with an actual TP project implemented at a different time and under 

different conditions, rendering the analysis prone to many criticisms. Thus, concerns have been 
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raised regarding the extent to which the VfM derived at the feasibility stage is a true reflection 

of the actual VfM that transpires over the project’s lifetime. This emphasises the need for ex-

post VfM assessments. Ex post VfM assessments of projects are conducted by measuring the 

performance of the project against specific pre-specified performance benchmarks (Burger and 

Hawkesworth, 2011).  

 

It is however a lot more complex to assess VfM of completed or active projects – ex-post VfM 

assessments. This involves obtaining data on certain key performance metrics of a project – 

costs (both construction and operation) as well as the outcomes of a project; and comparing 

these with the anticipated costs and benefits at the project conceptualization phase. To assess 

whether PPPs or TPs have fared better in general, one would need a group of projects that are 

either completed or at an advanced stage of operation and then compare the performance of 

these sets of projects.  

 

It is common to take a group of past schemes and to ask whether the private schemes have 

displayed better value for money than the equivalent public scheme (Grout, 2005). 

Methodologically, there have been a number of approaches to conducting ex-post VfM 

assessments. The three approaches discussed are comparative analysis of a set of projects, the 

use of case studies or thirdly an econometric approach.  

 

Comparative analysis of a database of projects 

 

The first approach has been to compare certain descriptive statistics from a pool of PPP and TP 

projects. Ideally, the relative costs and benefits of PPPs should be evaluated over the entire 

project lifecycle, from start of construction through operations and maintenance to the end of 

the contract period (Blanc-Brude et al. 2006). However, this is difficult, mainly due to a lack 

of data and information. The two main indicators have been the construction cost and time 

overruns of TP and PPP projects respectively. This approach relies on available data on a large 

set of projects, from which such descriptive analytics can be drawn, and for any meaningful 

conclusions to then be made. Averages and standard deviations are drawn from a database of 

TP and PPP projects and used as the basis for a comparison of the relative performance of 

either procurement route.  

 



53 
 

As will be shown in the literature review, this approach has been criticized as not being robust 

enough and limiting an assessment of VfM to two factors – construction cost and time 

performance is quite inadequate. VfM is a much more complex concept and requires a more 

rigorous assessment approach. Lui et al. (2014) notes that a proper evaluation of VfM is a 

complicated process, and the use of absolute time and cost measurement indicators do not 

comprehensively reflect the complexity associated with PPP delivery.  

 

The alternative approach, much less used, has been more in-depth assessments of a small 

sample of projects. For instance, Park (2018) conducted an ex-post quantitative value for 

money assessment on three road projects in Korea. The approach here was to conduct the 

quantitative value for money test on the actual projects and compare it with the PSC comparator 

for the same projects conducted at feasibility level. Such an analysis, while very insightful, 

requires access to the primary data on the projects that was used to calculate the initial PSC at 

the feasibility stage, and then to conduct some primary data collection on the projects during 

the construction and operation phase to essentially re-calculate the value for money, and 

observe any changes.   

 

Case studies 

 

A case study approach allows the researcher to interrogate in detail whether (and the extent to 

which) value for money was achieved for selected TP and PPP projects. Baskarada (2014) 

notes that case studies are particularly well-suited for extensive and in-depth descriptions of 

complex social phenomena, which would apply to the subject matter of VfM in infrastructure 

projects. Case studies allow for deductive as well as inductive findings (Hyde, 2000; Yin, 

2009). They can be based on single or multiple cases and can include qualitative and/or 

quantitative data (Gerring, 2004). 

 

O’shea et al. (2019) conducted a case study-based comparison of TP and PPP schools in 

Ireland. They developed a comparative case study approach assessing the performance in terms 

of overall value for money of two schools, one procured through TP and the other through a 

PPP. Importantly, in discussing the approaches to ex-post value for money assessments, O’shea 

et al. (2019), noted that ‘until detailed datasets based on a large number of observations that 

enable statistical analysis become available, it is necessary to address questions about the 

comparative efficiency of different procurement approaches using an in-depth case-based 
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approach.” Further, the case-based approach uncovers unexpected complexities and nuances 

which are less likely to emerge when alternative methodologies based on large data sample 

sizes only are adopted (O’shea et al. 2019). 

 

Detractors to the case study approach cite two potential disadvantages. The first argument 

posits that the case study approach is often specific to a particular set of circumstances i.e. the 

research subject itself, and the conclusions derived cannot be applied in other conditions. As a 

result, the theory that is generated from a case study may be idiosyncratic and lacking in general 

applicability. Secondly, some of the outcomes of case study research have resulted in deep and 

detailed observations and intricate theories and concepts. The complexity of the theories 

generated however mean that they lose the potency of overarching and accessible theoretical 

concepts, and the ease of general application in the respective field is as a result compromised 

(Eisenhardt, 1989). 

 

Drawing on these issues, one important consideration when adopting a case study approach is 

the extent to which the findings from the cases can be generalized or are deemed to be quite 

specific to the case being observed. This is sometimes seen as the drawback of using this 

approach, where a general view of VfM is sought. While case studies do not aim to generalise 

to populations (statistical generalisation), like experiments, they aim to generalise to theories 

(analytical generalisation) (Yin, 2009). Yin (2009) states further that replication may be 

claimed “if two or more cases are shown to support the same theory”. Infrastructure projects 

are by their very nature complex and have certain nuances, thus when conducting case studies, 

the researcher must ensure sufficient similarities in the pool of projects selected, which is not 

always easy to achieve. 

 

The success of a case study is heavily reliant on the collating of detailed relevant data and 

information required to complete a comprehensive case study. The relevant data may be 

collected through documents, archival records, interviews, direct observations, and physical 

artefacts (Yin, 2009). This presents the biggest challenge to a case study approach for PPP and 

TP projects in Africa. Majority of the infrastructure projects, even for PPPs have very limited 

in-depth data and information easily available. Case studies of government projects (traditional 

procurement) are even more challenged because most governments have not kept detailed and 

accurate reports on their projects, right from conceptualisation to implementation. 
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Econometric analysis 

 

There has been very limited econometric analysis of VfM in PPP and TP projects. One study 

that conducted an econometric analysis of VfM was Blanc-Brude et al. (2006). The study 

however used construction costs as the dependent variable, which is a limited measure because 

it does not incorporate all costs and completely leaves out benefits. It in fact presupposes that 

two projects of the same scale will have similar benefits; thus, the only question of analysis 

becomes whether PPPs or TPs are more costly. The paper concedes that ‘over the long-term 

ex-ante construction costs will have to be weighed against the benefits of timely delivery and 

service quality. Only then can an objective assessment be made of whether PPP procurement 

represents value for money’ (Blanc-Brude, 2006). Secondly, such an approach is ideally suited 

to a large sample of projects, the Blanc-Brude (2006) study was based on a sample of 227 road 

projects across Europe, of which 65 were PPPs. It is feasible however to attempt a similar 

analysis for a smaller database, which would most likely be the case in the African context 

where much fewer PPP projects have been completed.   

 

3.3.3 Comparison of the different approaches 
 

Table 4 provides a quick summary of the different approaches with their associated pros and 

cons.  

 

Table 4: Comparison of VfM measurement approaches 

Approach Project 
phase 

Quantitative/ 
Qualitative 

Theory of 
value 

Costs 
(actual vs 
estimates) 

Pros and Cons 

Public sector 
comparator 

Ex-ante Quantitative 
(estimates) 

Shareholder 
(narrow) 

Estimates Pros: 
• Easier to conduct 
• Widely adopted so 

easier for benchmarking 
Cons: 
• Highly conceptual and 

mainly based on 
assumptions 

• Broader benefits not 
taken into account 

 
Benefit cost 
analysis 

Ex-ante Quantitative 
(estimates) 

Stakeholder 
view 
(broader) 

Estimates Pros: 
• Includes a wider 

application of benefits 
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Cons: 
• Highly conceptual and 

mainly based on 
assumptions 

• Difficult to estimate 
societal benefits 

 
Comparative 
project 
analysis 

 
Ex-post 

Quantitative Shareholder 
(narrow) 

Actual Pros: 
• Analytically simple to 

conduct 
 
Cons: 
• Requires a large set of 

projects to generate 
meaningful results 
 

Case studies Ex-post Qualitative Both 
shareholder 
and 
stakeholder 

Actual Pros: 
• Enables the exploration 

of various elements of 
VfM 

 
Cons: 
• Limited generalisation 

to broader conclusions 
• Requires extensive, in-

depth primary research 
 

Econometric 
analysis 

Ex-post Quantitative Both 
shareholder 
and 
stakeholder 

Actual Pros: 
• Enables rigorous 

examination of VfM 
relationships, as well as 
unpacking other factors 
impacting VfM 

 
Cons: 
• Usually requires a large 

database 
• Dependent on obtaining 

the right VfM indicator 
 

 

What is clear from the above measurement approaches is that obtaining the right measurement 

metrics is critical to a VfM assessment, to ensure that the right outputs are generated. Three 

main considerations emerge – the objective of the analysis, the broader purpose and thirdly the 

availability of data. 
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Objective of the analysis 

The objective of the analysis informs mainly whether an ex-ante or ex-post approach is 

adopted. If the VfM analysis is being conducted to decide between a number of options by 

which a project can be executed, then naturally an ex-ante approach is required (rather than an 

ex-post measurement approach), which would not be suitable in this case. Ex ante VfM 

evaluation studies are popularly used for the selection of infrastructure PPP projects during the 

identification and proposal phase, and ex post VfM evaluation is used as a measurement against 

specific pre-specified performance benchmarks in the implementation and operations phase of 

a project (Burger and Hawkesworth 2011). 

 

Secondly the objective of the analysis, in terms of whether a specific project case is being 

evaluated, or a broader view of VfM in a group of projects has an impact on the approach. The 

ex-ante PSC and BCA approaches are designed for detailed assessment of individual projects, 

whereas the other approaches such as a comparative assessment, case study and econometric 

approach all lend themselves towards a larger VfM assessment involving a group of projects. 

Therefore, if the objective is to assess the performance of one project, then these approaches 

would be inadequate. 

 

Stakeholder or shareholder view of value 

To effectively make a decision on a financing approach for large infrastructure projects, Chen 

et al. (2016) proposes that the two major issues to be answered are, which approach (i) will be 

in the public’s best interest, and (ii) could efficiently finance and manage a large public 

infrastructure project. While these questions are quite broad, they provide a useful means of 

combining the shareholder and stakeholder value concepts. This is that the infrastructure 

financing model must meet both the requirements of a feasible/affordable financing structure, 

but must also, and equally importantly, meet the broader public social needs of public 

infrastructure provision. 

 

This research notionally supports this contention and will aim to test the assessment of value 

for money through the prevailing shareholder lens, and then as a broader concept through a 

stakeholder view of value. That being said, regardless of whether a narrow (shareholder) or 

broader (stakeholder) approach is being considered, VfM must be achieved in a demonstrable 

manner for all parties. 
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Availability of data 

An effective VfM analysis is highly reliant on the ability to obtain quality data and information. 

VfM assessment’s require data on a project’s costs, benefits or value, and price of outcomes. 

These may be sourced directly from the project’s sponsors, but also from budgeted data or 

estimations/projections using ‘historic’ information, as actual evidence can only be obtained 

during project implementation.  

 

The challenge with VfM assessments, particularly ex-post analysis is on obtaining available 

and reliable data to conduct the analysis. In most instances, collating primary data on benefits 

and costs to measure VfM is in itself a daunting exercise. Most project sponsors, particularly 

public sector sponsors, do not keep accurate data that can enable the computation of VfM. This 

is one of the reasons why very few ex-post assessments on a large scale have been conducted.  

 

3.4 Drivers of VfM 
 
Apart from assessing how PPP and TP projects have performed from a VfM perspective, it is 

also quite important to understand the factors that underpin VfM. In essence what factors drive 

or influence whether VfM is achieved. It is also relevant to unpack such drivers in the context 

of a shareholder vs stakeholder approach to VfM. Cui et al. (2019) argued that the factors and 

relationships among them that often contribute to increasing the VfM in PPP projects is often 

understated or ignored. Rogers (2001) noted that compiling relevant evaluation factors is an 

important step in determining VfM for PPPs. A few studies have assessed the key drivers or 

critical success factors of VfM, particularly for PPP projects, but in a few instances for TP 

projects as well.  

 

There are a few papers that have provided useful insights into the issue of VfM drivers. Nisar 

(2007) identified price certainty, timely delivery, reputation as a quality asset, affordability, 

and project management capability as the critical factors that increase the VfM for PPP projects 

using a case-study approach. Morallos and Amekudzi (2008) considered that VFM also 

depends on several determinants, such as affordability, limited budget allocations and legally 

imposed budgetary limits, role and nature of risk transfer, level of competition, and nature of 

the service. 
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Chan et al. (2009) refined 15 VfM drivers of PPP projects in the UK and China, and four drivers 

were identified as the most important: solving the problem of public sector budget constraints, 

providing an integrated solution (for public infrastructure/services), reducing the amount of 

public money tied up in capital investments, and reducing public sector administration costs. 

These 15 factors have also been accepted as key drivers for increasing VfM in PPP projects by 

Chou and Pramudawardhani (2015). Ismail (2013) found 20 factors that ensure and enhance 

the VfM of PPP projects. Among these factors, private sector technical innovation and 

competitive tendering are perceived to be the most important for driving VfM achievement, 

together with efficient risk allocation, optimal use of assets/facilities, project efficiency, 

government support, output-based specification, private management skills, improved and 

additional facilities for the public sector, and risk transfer. Cui et al. (2019) provides a useful 

summary of the most relevant drivers from all the previous studies, as captured in Table 5. 

 

Table 5: VfM drivers 

VfM drivers References 

Private sector technical 

innovation and transfer 

Cheung et al. (2009), Ismail (2013), Chan et al. (2009), and 
Chou and 
Pramudawardhani (2015) 

Skills and expertise of the private 

sector 

Cheung et al. (2009), Ismail (2013), Nisar (2007), and Morallos 
and Amekudzi 
(2008) 

The perceptions and acceptance 

of stakeholders 

McKevitt (2015) and Ameyaw et al. (2015) 

Skills and expertise of the public 

sector 

Ismail (2013) and Ameyaw et al. (2015) 

Improve buildability and 

maintainability 

Chan et al. (2009) and Chou and Pramudawardhani (2015) 

Optimal use of asset/facility and 

better services delivery 

Ismail (2013), Nisar (2007), Chan et al. (2009), Chou and 
Pramudawardhani 
(2015), and Henjewele et al. (2014) 

Output-based specification Cheung et al. (2009), McKevitt (2015), Ismail (2013), and 
Morallos and 
Amekudzi (2008) 

Service delivery on time or in 

advance 

Ismail (2013), Nisar (2007), Chan et al. (2009), Chou and 
Pramudawardhani 
(2015), and Ameyaw et al. (2015) 

Product or service meeting users’ 

demand 

McKevitt (2015) and Santandrea et al. (2016) 
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Complementary advantages of 

public–private partnerships 

Hu et al. (2014), Nisar (2007), Chan et al. (2009), and 
Santandrea et al. (2016) 

Efficient risk allocation Cheung et al. (2009), Ismail (2013), Nisar (2007), Santandrea et 
al. (2016), and 
Yuan et al. (2009) 

Long-term nature of contracts Ismail (2013), Santandrea (2016), and Morallos and Amekudzi 
(2008) 

Nature of financial innovation Ismail (2013), Chan et al. (2009), Chou and Pramudawardhani 
(2015), and 
Ameyaw et al. (2015) 

Performance-based payment 

mechanism 

Ismail (2013), Santandrea et al. (2016), and Morallos and 
Amekudzi (2008) 

Service delivery at the agreed-

upon price to the public sector 

McKevitt (2015), Nisar (2007), Chan et al. (2009), and Chou 
and 
Pramudawardhani (2015) 

Low project life-cycle cost Ismail (2013), Chan et al. (2009), Chou and Pramudawardhani 
(2015), and 
Henjewele et al. (2014) 

Environmental consideration Ismail (2013) and Ameyaw et al. (2015) 

Stable macroeconomic condition Ameyaw et al. (2015) and Yuan et al. (2009) 

Favorable legal framework Yuan et al. (2012), Ameyaw et al. (2015), and Chowdhury 
(2011) 

Source: Cui et al. 2019 

 

Ng et al. (2010) after comprehensively reviewing many other papers, concluded that the 

evaluation factors for VfM can be grouped into four categories – technical, financial/economic, 

political/legal, and social. Within these, the specific factors in the table above can be delineated.  

 

Beyond these social and environmental factors at a project level, there is also the school of 

thought that macroeconomic factors also have an impact on PPP and TP performance. Casady 

et al (2020) make a strong argument that at the micro-level, the decision on the extent of 

government and/or private sector participation in PPP projects may be somewhat influenced 

by an appreciation of the impact of different macroeconomic variables on PPP success. It is the 

understanding of the drivers of these factors, which in turn will hopefully shed light on which 

conditions are more suitable for either a private financed or government financed option. 

 

One of the earliest studies to macroeconomic indicators as determinants of private sector 

investment in infrastructure was Hammami et al. (2006). The research examined a number of 

indicators that were effective on governments' and firms' PPP activities. According to the study, 

countries with large budget deficits were more likely to use PPP whereas countries with natural 
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resource endowments were less likely to use PPPs. The impact of population and GDP per 

capita were used to capture the effect of the size of the market on the intensity of the use of 

PPP. The relationship between macroeconomic stability in a country, which was measured by 

the level of inflation, money supply, international reserves and stability of the exchange rate, 

and the use of PPP was also investigated. Their findings revealed that debt level and country 

size were the most important determinants of PPP activities. 

 

Mengistu (2013) investigated the impact of several macroeconomic indicators on PPP 

infrastructure investments for Sub-Saharan African (SSA) countries through a dataset that 

comprised the period of 1995 to 2008. The findings indicated that market size was an important 

driver of PPP. Additionally, heavy tax burden and inflation showed negative correlations with 

the PPP activity. The assessment has been broadened in recent literature to account for 

institutional factors as important elements of the investment enabling environment, even if 

discussed conceptually but not examined empirically. These factors are important to consider 

as it is theoretically accepted that they have an impact, perhaps somewhat nuanced, on 

investment flows into infrastructure projects. The empirical assessment of this impact, on a 

large scale, across countries in Africa has however been lacking. Yurdakul et al. (2021), who 

although do not include these factors, concede that the effect of governance related factors on 

PPP activities is important to consider, and measure empirically. It is therefore important for 

this study to include these factors in the analysis.  

 

3.5 Conclusion 
 
Considering the measurement approaches discussed, the most ideal approach appears to be an 

examination of a large set of projects – as large as is feasible due to the data demands.  This 

aligns with the objective of this study – to develop a general view on how VfM has been 

observed in PPP and TP projects across Africa. Thus, an in-depth study of a small set of 

projects, while valuable, will not assist in achieving this objective. This, therefore, excludes 

the case study approach or a quantitative public sector comparator/benefit cost analysis 

assessment of a few projects, which would work where a specific aspect was under observation. 

This leaves the general descriptive comparative assessment or econometric analysis. The 

descriptive comparative assessment has been criticized as not being robust enough, and mainly 

only capturing the aspects of costs, not benefits. Therefore, this study will aim to conduct to 

main exercises – (1) unpack the drivers of VfM in PPP and TP projects in Africa; and (2) 
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conduct an econometric assessment of VfM, drawing on the most available detailed database 

of PPP and TP projects available, and critically, where a VfM indicator has been measured.  

 

It is important to note some drawbacks of the selected approaches. Firstly, no two projects are 

alike, and secondly specific procurement processes differ both within projects and between 

project types, even within TP and PPP procurement approaches (Raisbeck et al. 2010). This 

limits the ability to make conclusive findings between individual projects.  This does not 

diminish the usefulness of VfM exercises. This is because this analysis is aiming for a more 

general view of VfM between PPP and TP across a portfolio of projects, which is of value. In 

such an instance, the above limitations are greatly reduced by having a sufficient sample of 

projects to compare, to reduce the project specificities and nuances (Raisbeck et al. 2010). 
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4 UNPACKING DRIVERS OF VfM 
 

4.1 Introduction 
 
As discussed in Chapter 2 and Chapter 3, the predominant approach to assessing VfM has been 

to focus primarily on the costs and financial benefits of a project. This is akin to a shareholder 

view of VfM. This is a somewhat narrow view, with limited attention paid to broader 

dimensions such as the social, environment, legal/institutional and political variables that may 

have a notable bearing on the VfM of an infrastructure project (Ng et al. 2010). While the 

narrow definition of VfM has dominated previous analyses and is often the main means by 

which projects are assessed prior to investment, it is also increasingly understood that the VfM 

can be influenced by many factors, termed ‘VfM drivers’. A more complete analysis must 

incorporate these broader considerations – the stakeholder view of VfM. This chapter aims to 

remedy this, and as noted in previous chapters, the key contribution of this study is to move the 

assessment of VfM of infrastructure projects beyond the current mainly quantitative cost and 

time estimations of previous studies to attempt a broader assessment involving a wider set of 

factors.  

 

To do this, first one must examine which broader factors are, in fact, relevant to VfM. As a 

starting point, this chapter assumes the broader definition of value for money, so it extends 

beyond the simplistic view where VfM is represented by the monetary value of the public sector 

capital saved by adopting a PPP project, or for a TP project, essentially the lowest cost option 

by which an infrastructure service may be delivered. A more in-depth analysis is conducted to 

unpack the contextual issues that drive VfM. To achieve this, variables driving VfM are 

identified based on existing theory, for both PPP and TP, and the extent of their impact on VfM 

then measured empirically. The analytical tool by which this is done is Structural Equation 

Modelling (SEM). In summary, the focus of the chapter is on assessing VfM drivers and their 

relationships, to provide evidence of their influence on both PPP and TP success.  

4.2 VfM Drivers and project success factors 
 

Ng et al. (2010) argue that given the focus on costs in assessing VfM, less attention has been 

paid to qualitative elements such as the social, environmental, legal and political elements that 

impact the value of a project. The underlying notion here is that there is a range of factors that 

drives VfM. Understanding these factors, and importantly which ones o9f them are more 
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relevant under certain conditions, can help inform the decision of which procurement option to 

pursue. Unpacking this concept, the implication thereof is that there is a set of factors by which 

VfM in the shareholder view can be observed – these can be termed the VfM success factors. 

On the other hand, there is also a set of drivers that influences or determines the extent to which 

VfM may be achieved – these are the VfM drivers.  These two sets of factors – the success 

factors and the drivers – form the core instruments of analysis in this chapter and are briefly 

discussed below.  

 

4.2.1 Project success factors 
 

Value for money is assessed in terms of the broader ‘stakeholder’ view, rather than the narrow 

‘shareholder’ view which focuses primarily on monetary benefits and costs. An infrastructure 

project should be considered as delivering ‘value for money’ only if the key interests of all 

stakeholders are satisfied. Ng et al. (2010) note that therefore, the degree of stakeholders’ 

satisfaction, based on a set of success factors, should be a more reliable measure of PPP project 

success. Lui et al. (2014) also assert that identifying the critical success factors for PPPs is a 

prerequisite for the development of a workable and effective PPP procurement protocol as it 

helps indicate how PPPs can achieve success and facilitate efficient allocation of limited 

resources. We argue here that this point applies to TP projects as well.   

 

As such, it is necessary to identify several ‘success factors’ for stakeholders that incorporate 

this broader view of value for money. The success factors are in essence the factors that provide 

the evidence that stakeholder satisfaction has been achieved, or in other words, VfM is realised. 

Success can broadly encompass monetary returns, cost savings, reduction in construction time, 

a high-quality service, innovative solutions, better relationships between the public and private 

sectors, and beneficiary/community acceptance of the project. Drawing on these, and the work 

of Ng et al. (2010), Lui et al. (2014) and other studies, a set of critical success factors were 

determined for analysis. These are shown in Table 6.  
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Table 6: VfM (Stakeholders satisfaction) success factors  

1. The output meets the required standards of users 

2. The service delivery is prompt, stable and reliable 

3. The project results in cost savings to the procuring entity 

4. There is time saving in the construction of the facilities 

5. The procurement process is inclusive and involves significant local providers 

6. There are innovative solutions in the project that meet various stakeholder demands 

7. There is well-functioning channel of communication amongst all stakeholders 

8. The project sufficiently considers social factors 

9. The project aligns with the development mandate of the Government at the national and 

local levels 

10. The project sufficiently considers environmental factors in its design 

 

It is important to note that the 10 factors in Table 6 include elements of project quantitative 

success factors such as cost and time savings, but also importantly incorporate the broader 

qualitative success factors of social, environmental, and political/institutional factors.  

 

4.2.2 Value for money drivers 
 
VfM drivers are defined as the factors that determine the VfM of PPP and TP projects. There 

are many notable studies identifying VfM drivers. Arthur Andersen and Enterprise LSE (2000) 

identified the most significant VfM drivers by surveying a sample of public agency officials, 

and academics and professionals, regarding their perceptions of risk transfer, output-based 

specifications, long-term nature of contracts (including whole-life costing), performance 

measurement and incentives, competition, and private sector management skills. Ismail (2013) 

found 20 factors that ensure and enhance the VfM of PPP projects. Among these factors, private 

sector technical innovation and competitive tendering were perceived to be the most important 

for driving VfM achievement, together with efficient risk allocation, optimal use of 

assets/facilities, project efficiency, government support, output-based specification, private 

management skills, improved and additional facilities for the public sector, and risk transfer.	
	

Rogers (2001) in Wong (2010) argued that the compilation of evaluation factors is a critical 

step in conducting a feasibility study for PPP projects, and critical success factors (CSFs) could 
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serve well as determinants for PPP feasibility evaluation. Adopting this logic, this framework 

should apply to TP projects as well.  

 

The VfM drivers are the factors that drive a project’s overall viability, i.e., VfM, which 

ultimately impacts the stakeholders’ satisfaction. The drivers can be grouped into five 

categories – technical, financial/economic, social, legal/political and others. As discussed, this 

draws from many studies (Akintoye et al. 2003: Kanji, 2002; Campbell and Finch, 2004; Bryde 

and Robinson, 2005). In addition to those listed, Ozdogan and Birgonul (2000) identified four 

different approaches for assessment of BOT/PPP project viability, such as financial and 

commercial factors, political and legal factors, and technical factors, and social factors. Based 

on a comprehensive review of 50 previous studies, Thomas et al. (2010) and Wong (2006) 

developed 4 main VfM drivers, and within these a number of factors/indicators of these drivers 

to assist in determining the feasibility of PPP projects. The 4 driver categories adopted in this 

study are discussed briefly below: 

 

Technical – The extent to which a project is sufficiently designed and packaged is an important 

VfM driver, both for PPP and TP projects. Infrastructure projects by their nature are complex 

and require sufficient flexibility to ensure effective delivery. The experience of the public and 

private partners in an infrastructure scheme is also critical to its success, as it can help to resolve 

how the scheme should be packaged and delivered, especially when it is complex and sensitive 

in nature (Ng et al. 2010). Pearson (2008) considered the prospect of creating innovative 

solutions as influential if VfM is to be achieved. When the infrastructure service provider is to 

be financially rewarded based on their performance, decision makers should assess whether 

service quality can be objectively defined and measured before considering the use of the PPP 

approach. 

 

Financial/Economic – The key question for any infrastructure project is whether there is a 

cost-effective solution. This has become the key comparator between PPPs and TP projects. A 

project regardless of whether it is a PPP or TP project, should be financially sustainable, and 

ideally profitable. For a project to be successful, be it a PPP or TP, the project must be 

financially sustainable, affordable and ideally profit making. This in turn depends both on 

project specific features but also on the economic environment and other factors such as the 

level of competition.  

 



67 
 

Social – Social acceptance of infrastructure projects is very important for their success, 

particularly to ensure there is the demand for the service, especially where a user-pay system 

underlies the revenue structure of the project. Engaging the public to make sure the benefits of 

a project are understood and gaining their trust and support are particularly important factors. 

The social category also includes environmental factors, which are an important consideration 

for the infrastructure projects.  

 

Legal/political – A clear legal and regulatory framework is fundamental for effective delivery 

of projects, and to attract funding to a project. Lack of political support can also be a fatal flaw 

for project success. Any changes in the legal framework/institutional arrangements, and a 

perceived lack of political support creates uncertainty and increases the risk of failure of a 

project.  

 

Within these categories, specific factors have been identified by previous research as outlined 

above. Table 7 provides a list of the VfM factors considered in this study, under each of the 

above categories. 

 

 Table 7: Value for money driver and factors 

VfM Drivers and Factors Relevant studies 

Technical factors 

1. Adequate Project scope and complexity 

2. Effective skills and expertise of the private sector 

3. Government contract management experience 

4. Output based specifications 

5. Efficient project governance structures 

Rogers, 2001; Frillet, 1997; 

Grant, 1996; Jaselskis and 

Ashley, 1991; Pearson, 

2005; Qiao et al. 2001; Tam, 

1999; Tiong, 1996; Zhang et 

al. 1998 

Financial and economic factors 

1. Development of local capital market 

2. Access to international capital for transactions 

3. Efficient risk allocation 

4. Stable macroeconomic conditions 

5. Clear revenue/tariff model  

6. Long-term demand for the products/services  

7. Affordability of tariffs/fees 

Rogers, 2001; Frillet, 1997; 

Hambros, 1999; Pearson, 

2005; Qiao et al. 2001; Tam, 

1999; Tiong, 1996; Zhang et 

al. 1998; Duffield, 2005 
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Social factors 

1. Community support for the project 

2. Local participation in the project 

3. Job opportunities created by the project 

4. Environmental impact considerations 

Rogers, 2001; Frillet, 1997; 

Heinke and Wei, 2000; 

Pearson, 2005; Qiao et al. 

2001; Tam, 1999; Tiong, 

1996; Zhang et al. 1998;  

Political and legal factors 

1. Stability of political environment 

2. Supportive legal framework  

3. Efficient procurement process  

Clear process for legal recourse 

Rogers, 2001; Frillet, 1997; 

Pearson, 2005; Qiao et al. 

2001; Zhang et al. 1998; 

Duffield, 2005 

 

In total, 20 factors were identified as important value for money drivers. While each of these 

factors can be theoretically said to be relevant, the key question is whether some of these factors 

are more relevant to TP or PPP projects than others. Understanding the relative importance of 

certain factors can help in the decision of which procurement option will be more appropriate 

under certain conditions. It is this analysis that this chapter is seeking to unpack, particularly 

in the African context.  

 

4.3 SEM Methodology 
 
Structural equation modelling (SEM) is a collection of statistical techniques that allows a set 

of relationships between one or more independent variables (IVs), either continuous or discrete, 

and one or more dependent variables (DVs), also either continuous or discrete, to be examined 

(Ullman and Bentler, 2013). SEM is a multivariate technique to simultaneously estimate a 

series of interrelated dependent relationships (Cui et al. 2019). It is useful for exploring the 

factors that drive VfM, particularly given the complex relationships underlying the financing, 

construction and operation of infrastructure projects. SEM is also referred to as causal 

modelling, causal analysis, simultaneous equation modelling, analysis of covariance structures, 

path analysis or confirmatory factor analysis (Ullman and Bentler, 2013). 

 

The SEM approach is used in this study to examine the relationships between the various 

evaluation factors for PPP and TP projects, and the level of stakeholder satisfaction. It is 

considered an effective method for establishing the structural relationships among the latent 

variables, and for testing the hypothetical model (Ng et al. 2010). Two main types of variables 
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are used in a SEM, namely the measured and latent variables. Measured variables are 

observable, while latent variables are hypothetical or theoretical constructs, and are inferred 

from the measured variables (Ng et al. 2010). A SEM therefore consists of the measurement 

and structural models, which are assessed sequentially. The measurement model firstly assesses 

the relationships between the latent and observed variables, and then the structural model is 

examined to identify the relationships among latent variables. There are three main stages in 

SEM modelling – specification of the theoretical model, assessment of the measurement model, 

and assessment of the structural model. There may be a fourth phase of modifications 

depending on the outcome of the three stages.  

 

4.3.1 Specification of the theoretical model 
 

The first step is specifying the hypothesis. In a SEM, this is typically done through path 

diagrams. Path diagrams are important components of a SEM framework. They enable the set 

of relationships to be hypothesized, help clarify the theoretical perceptions about the 

relationships among variables and can then be translated into the equations required for the 

analysis (Ullman and Bentler, 2013). The conceptual VfM model for this study is presented in 

Figure 7.  
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The figure presents the path diagram hypothesizing the value for money drivers for PPP and 

TP projects. There are certain established conventions for path diagrams in a SEM. Measured 

variables are represented by squares or rectangles. Factors (latent variables) are represented by 

circles or ovals. Relationships between variables are indicated by lines, a lack of a line 

connecting variables implies that there is no direct relationship that has been hypothesized. 

Lines either have one or two arrows. A line with one arrow represents a hypothesized direct 

relationship between two variables, and the variables with the arrow pointing to it is the 
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Figure 7: Conceptual VfM SEM model 
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dependent variable. A line with a two headed arrow indicates an unanalyzed relationship, 

meaning a covariance between the two variables with no implied direction of effect (Ullman 

and Bentler, 2013). Two headed arrows connect the factors to each other and to themselves, 

given that a variable’s variance can be thought of as a covariance of the variable with itself 

(Mueller and Hancock, 2007). In this case, the diagram shows that the technical, financial, 

political and social variables drive or create value for money. And in turn their respective 

constructs predict these measured variables. The implication is that the technical variable 

creates the factor T1 – adequate project scope and complexity. Given that it is impossible to 

measure the construct directly, the underlying factors are measured as indicators of the 

construct (driver).  

 

The SEM diagram above enables the setting out of the hypothesis to be tested in this chapter 

as follows: 

 

H1: All drivers collectively positively influence value for money 

H2: Technical drivers positively influence value for money 

H3: Financial drivers positively influence value for money 

H4: Political drivers positively influence value for money 

H5: Social drivers positively influence value for money 

 

These hypotheses are tested for both PPP and TP procurement options. The construct predicts 

the measured variables. This means that the technical, financial/economic, social and political 

factors are predicted/influenced by the respective underlying measured variables/factors, and 

then the measured variables collectively influence VfM. Therefore, the test is to determine 

whether this hypothetical structure of the measured variables is indeed relevant to VfM for 

either PPP or TP. 

Measurement model 

Once the SEM has been theoretically specified through the path diagram, the second step is to 

determine the measurement portion of the model. The measurement part of the model deals 

with the relationship between the measured indicators and the underlying driving factors, 

termed constructs. Here, the main determination is which of the constructs influence the latent 

variables. This is tested for both PPP and TP models. Assuming the structural model between 
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the latent variables in the next phase proves significant, the real explanatory power of this SEM 

model is unpacking which of the constructs influence value for money. This is the critical 

finding of the analysis as it will hopefully assist policy makers to understand the real drivers of 

VfM, for both PPP and TP projects. Comparing the drivers of VfM for PPP and TP projects 

will be an important finding to understand where there are common drivers, but also where 

different drivers are observed. Confirmatory factor analysis (CFA) is typically utilized to 

examine the relationships among the various constructs within the conceptual model (Byrne, 

2016). 

For the measurement model, the first challenge is to determine whether the model is 

‘identified’. A model is firstly specified then the parameters are estimated using sample data 

and then the parameters are used to produce the estimated population covariance matrix. Only 

models that are identified can be estimated. While the first step is to specify a model based on 

the hypothesis to be tested, only models that are identified can then be estimated. To establish 

the identifiability of the measurement portion of the model, the number of factors and measured 

variables (indicators) loading on each factor are considered. If there is only one factor, the 

model may be identified if the factor has at least three indicators with nonzero loading and the 

errors are uncorrelated with each other (Ullman and Bentler, 2013). If there are two or more 

factors, and if each factor has three or more indicators, the model may be identified if errors 

associated with the indicators are not correlated, each indicator loads only on one factor and 

the factors are allowed to covary (Ullman and Bentler, 2013).  

There are five general goodness of fit indices used to determine the suitability of the 

measurement model. These include the Goodness of Fit Index (GFI), Normed Fit Index (NFI), 

Standardized Root Mean Square Residual (SRMR), Comparative Fit Index (CFI), and Root 

Mean Square Error of Approximation (RMSEA). (Ullman and Bentler, 2013; Hair, 2018). Each 

of these tests has recommended thresholds that must be met to test the overall goodness of fit 

of the measurement model.  
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Table 8: SEM Model fit indices 

Statistic Recommended value 

Chi-squared/d.f <3.0 

Root Mean Square (RMR) <0.08 

Goodness of fit (GFI) >0.90 

Comparative fit index (CFI) >0.90 

Adjusted goodness of fit index (AGFI) >0.80 

Tucker-Lewis index >0.90 
Source: Ullman and Bentler, 2013 

It must be noted that the goodness of fit indices are affected to varying degrees by variations 

with respect to sample size and number of indicators. Where the goodness of fit indicates reveal 

that the measurement model is deemed not to fit adequately, there are number of measures by 

which the model may be improved. Byrne (2016) and Hair et al. (2018) propose the following 

means of improving the measurement model: 

• The standardised residual covariance should fall within 2.58 

• Factor loading (Standardised regression weight) should ideally be greater than 0.5, 

preferably above 0.7  

• Modification indices (MI) indicating high covariance and substantial regression 

weights should be deleted to refine the model 

Applying these measures, a revised measurement model is obtained, typically with a number 

of the latent variables/constructs dropped. The goodness of fit indicators are then tested again 

to confirm that the improved measurement model now meets the required thresholds. The 

constructs that remain are therefore deemed to be the ones that truly influence the latent 

variable. This is the important finding of the measurement model, to determine which 

constructs need to be dropped and which remain as the true drivers of the latent variables.  

With the successful refinement of the measurement model, the next step is to assess whether 

the psychometric properties of the measurement model are adequate, through ‘validity’ and 

‘reliability’ tests. Examining the validity and reliability of the measurement model represents 

an important step before proceeding to test the hypotheses in the structural model (Hair et al. 
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2018). Although validity and reliability are separate tests, they are interconnected. A measure 

can exhibit high reliability (consistency) but lack validity (accuracy), or it may have high 

validity (accuracy) while lacking reliability (consistency), as discussed by Gallagher et al. 

(2019). 

Two well recognised tests for the reliability of the measurement model are Cronbach’s alpha 

and Composite Reliability (CR). Cronbach's alpha is a commonly used measure of internal 

consistency. It quantifies the extent to which the items in a scale or constructs are interrelated 

or measure the same underlying construct. Cronbach's alpha ranges from 0 to 1, where higher 

values indicate better internal consistency. The required minimum cut-off value of the 

Cronbach’s alpha and composite reliability are, respectively, 0.7 although 0.6 is permissible 

(Malhothra et al. 2017).  

Validity refers to the extent to which a set of measured variables accurately represents the 

theoretical latent construct they are intended to measure (Hair et al., 2018). To assess the 

validity, researchers often consider "convergent validity" which evaluates the degree to which 

the specific constructs converge or share a substantial proportion of variance among them. 

Convergent validity is tested using the Average Variance Extracted (AVE) (Hair et al. 2018). 

To infer convergent validity, the AVE should be greater than 0.5.  

Once reliability and validity are established, a third test, the divergent validity, which examines 

the extent to which a construct is distinct and not excessively related to other similar constructs, 

is carried out. In essence, convergent validity measures the degree of correlation between 

constructs that should theoretically be related, while divergent validity measures the extent of 

differentiation between constructs that should theoretically be distinct from each other (Hair et 

al. 2018). 

Once the improved measurement model meets all the above tests of reliability, validity and 

divergent validity, it confirms that there is an appropriate level of internal consistency for all 

the constructs included in the improved measurement model. The measurement model can 

therefore be concluded to be reliable and the assessment can proceed to the structural model.  
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Structural model 

The third step in the SEM is to examine the structural portion of the model, looking only at the 

relationships among the latent variables. Testing the relationships between the exogenous and 

endogenous latent variables occurs during the structural model stage when reliability, 

convergent validity, and discriminant validity have been established. Differentiating between 

dependent and independent variables is necessary during the structural model stage of 

structural equation modelling (SEM).  

The same criteria used to test the goodness of fit of the measurement model are applied for the 

structural model. Once the goodness of fit of the model is established, the analysis proceeds to 

examine the hypothesized relationships within the model. This is the main test of the structural 

model, to identify whether the different hypotheses are significant or not, based on the p-values. 

The Beta values indicate the direction and strength of the relationships, while the p-values (sig.) 

estimate the significance of the predictive effects (Pallant, 2010). The significance of the 

relationship is supported if the p-value is below 0.05. Where a path relationship that underscore 

a hypothesis is proved to not be significant (based on the p-value), this indicates that the 

hypothesis does not hold and must be rejected. This will indicate, in this study, that the latent 

variable set out in that hypothesis does not materially affect VfM.  

 
4.3.2 SEM Estimation techniques 
 

The two most prevalent SEM estimation techniques are the covariance-based SEM (CB-SEM) 

and the variance-based SEM (PLS-SEM). Hair et al. (2017) notes that understanding the 

differences between the two methods is an important factor when deciding which would be 

more appropriate for a particular research study. CB-SEM is primarily used for confirmation 

of established theory (i.e., explanation). In contrast, PLS is a prediction-oriented approach to 

SEM, primarily used for exploratory research, but also appropriate for confirmatory research 

(Sarstedt et al. 2014). 

Using a maximum likelihood (ML) function, CB-SEM attempts to minimize the difference 

between the sample covariance and those predicted by the theoretical model. Therefore, the 

parameter estimation process aims to reproduce the covariance matrix of the observed 

measures (Chin & Newsted, 1999). The use of the CB-SEM involves constraints in the form 

of parametric assumptions, sample size, model complexity, identification and factor 
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indeterminacy. To use this approach, it is assumed that the observed variables are suitable for 

a specific multivariate distribution (normality) and that observations are independent of each 

other (Chin and Newsted, 1999). Small samples that are not asymptotic in characteristics can 

lead to poor parameter estimates (Chin and Newsted 1999; Chou and Bentler, 1995; Hu and 

Bentler, 1995).  

CB-SEM requires indicators to be reflective. This means the indicators are influenced or 

affected by the underlying latent variable. An alternative conceptualization is where the 

indicators are formative. This means the indicators are viewed as causing rather than being 

caused by the latent variable (Chin and Newsted, 1999). According to Bollen and lennox (1991) 

formative indicators do not conform to the classical test theory or factor analysis models that 

treat indicators as effects of a construct.  

The CB-SEM estimates converge to the pre-specified parameter value as the sample size 

increases (i.e., the estimates have a low relative bias and are consistent). PLS-SEM estimates 

are not consistent and show higher variability in coverage (i.e., an increase of statistical power 

when the sample size increases); this variability declines with more indicators per measurement 

models and higher outer loadings.  

 

The alternate approach is the PLS-SEM, which is a causal modelling approach aimed at 

maximizing the explained variance of the dependent latent constructs (Hair et al. 2011). PLS-

SEM is similar to using multiple regression analysis. The primary objective is to maximize 

explained variance in the dependent constructs but additionally to evaluate the data quality on 

the basis of measurement model characteristics (Hair et al. 2011). PLS-SEM estimates loadings 

of the indicator variables for the exogenous constructs based on their prediction of the 

endogenous constructs, not their shared variance among indicator variables on the same 

construct (Hair et al. 2011). For small sample sizes, PLS-SEM has the highest statistical power 

(Lu et al. 2011). When measurement or model properties restrict the use of CB-SEM or when 

the emphasis is more on exploration than confirmation, PLS-SEM is seen as a suitable 

alternative to CB-SEM. If the sample size is large (e.g., more than 250 observations), CB- SEM 

has higher parameter accuracy and consistency than PLS-SEM. When the sample size is small, 

in comparison with CB-SEM, PLS- SEM has always larger or equal statistical power (Reinartz 

et al. 2009). 
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According to Hair et al. (2011), the philosophical distinction between CB-SEM and PLS-SEM 

is straightforward. If the research objective is theory testing and confirmation, then the 

appropriate method is CB-SEM. In contrast, if the research objective is prediction and theory 

development, then the appropriate method is PLS-SEM. In causal modelling situations where 

prior theory is strong and further testing and confirmation are the goals, CB-SEM is the more 

appropriate statistical methodology. Global goodness-of-fit criteria that also emphasize theory 

testing rather than theory building can be used to assess CB-SEM results (Anderson and 

Gerbing 1988).  

 

This study is essentially testing the view that PPPs typically result in greater VfM than TP. 

While this is not a formal theory it is a widely held view, as discussed extensively in the 

literature review. Thus, the study tests whether this view holds empirically. In essence, the 

approach is mainly testing/confirmation but also importantly some theory development. On the 

face of it, the CB-SEM may appear to be the more appropriate model. However, as will be 

shown in the next chapter, the study has a relatively small sample size, and also seeks to 

develop the theory regarding PPPs, so a PLS-SEM can also be considered. Previous studies 

(Ng et al. 2011; Liu et al. 2019; Hang, 2017), which all looked at VfM drivers in PPPs, used 

the CB-SEM approach. We elect to present both approaches in this study. This will add to the 

rigor of the study, but also apart from providing insights on VfM, it adds a further dimension 

to the study by comparing the two estimation techniques in the context of VfM, to see how 

comparable the results are.  

 

4.4 Data for SEM analysis 
 

In estimating a SEM model, an important consideration is the sample size. Covariances are less 

stable when estimated from small samples. Parameter estimates and chi-square tests of fit are 

also sensitive to sample size (Ullman and Bentler, 2013). The SEM is ideally a large sample 

technique. However, Ullman and Bentler (2013) note that test statistics have been developed 

that allow for estimation of small models with as few as 60 respondents. Ng et al. (2010) note 

that there has been no consensus on what is regarded as a reasonable sample size for a SEM 

analysis. Ng et al. (2010) note that as a general guideline, a sample size of less than 100 should 

be considered as small, between 100 and 200 as medium and greater than 200 as large.  
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To collect the data required to conduct the SEM model, a questionnaire protocol was designed 

based on the evaluation factors and satisfaction factors as set out above. The survey was 

identical for PPPs and TP, thus respondents effectively completed two identical surveys, one 

for PPP and the other for TP. The questionnaire asked respondents to rate each project success 

factor and value for money driver on a Likert scale from one to seven, indicating the extent to 

which they agree with the statement as being relevant as a value for money driver or a 

satisfaction factor for PPP/TP, as follows: 

• 7 – Strongly agree 
• 6 – Agree 
• 5 – Somewhat agree 
• 4 – Neither agree nor disagree 
• 3 – Somewhat disagree 
• 2 – Disagree 
• 1 – Strongly Disagree 

 

A stratified sampling approach was used to classify respondents into three broad groups – 

public sector, private sector and general public/community groups. This was done to ensure 

that the survey results were representative across the three groups. The private sector 

respondents include infrastructure industry practitioners such as developers, consultants and 

investors experienced with PPP and TP transactions. The public sector respondents targeted 

government departments relevant for infrastructure development, government PPP units, as 

well as development finance institutions. The validity of the survey depends on obtaining 

responses across these three groups as they each play some role in the effectiveness of a project, 

and also have a perspective on the ‘value’ aspect of value for money, particularly for the users 

of the infrastructure i.e. general public/community groups. To ensure that respondents, 

particularly general public/community respondents, understood the purpose and rationale for 

the study, an introduction on the concept and research objectives was included in the survey 

(see annexure 1).  

 

To begin, the questionnaire posed three descriptive questions – the region in which the 

respondent operates, the field of operations and their years of infrastructure experience. Given 

that the purpose of the survey was to unpack quite a complex issue, it was important that 

majority of respondents had experience or operated in Africa and are generally knowledgeable 

about the infrastructure sector. However, it was also important to have some respondents from 

the general public, representing users of infrastructure services, to get a view of the general 

(nonexpert) perspective of PPP and TP projects.  
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700 questionnaires were issued out over an 8-month period. A total of 131 responses were 

received, indicating a response rate of 18.7%. This yields a medium sample size, which is a 

sufficient to proceed with the analysis (Ng et al., 2010). Table 9 shows the breakdown of the 

responses by the different groups, and the respective response rates. 

 
Table 9: Profile of respondents and response rates 

Respondent 
category 

Number of 
questionnaires 

issued 
(estimate) 

Number of 
responses 

Response 
rate 

Percentage in 
the sample 

Private sector 250 65 32.5% 49.6% 

Government 150 27 18% 20.6% 

Development 

agency 

200 22 11% 16.8% 

Academic/research 

institution 

50 13 26% 9.9% 

General public 50 4 8% 3.1% 

Total 700 131 18.7 100% 

 

The private sector had the highest response rate at 32.5%, and therefore also had the largest 

share of the sample at 40.6%. The government response rate was 18% with a 20.6% share of 

the public. One can argue that the government rate can be combined with the development 

agencies which had a share of 16.8%, thus the broader public sector’s share was 37.4%. the 

general public had the smallest share at 3.1%. These rates are similar to the study by Ng. et al 

(2010) who had an overall response rate of 23% (800 questionnaires issued with 180 

responses), with a private sector response rate of 40% and share of 44%, and government 

response rate of 24% and share of 27%.  

 

Although Respondents were targeted across regions, most responses were primarily from 

Africa, as shown in Table 10. It is still useful that almost 10% of the responses were from 

outside the Africa region, ensuring some perspectives from other regions were incorporated in 

the analysis.  

 



80 
 

Table 10: Regional distribution of respondents 

Region Percentage of responses 

Africa 91.6% 

Europe 3.8% 

Asia 3.1% 

North America 1.5% 

  

Respondents were also asked to indicate their relevant years of experience in the infrastructure 

sector and/or finance experience. As shown in the figure below, almost half of respondents, 

42.8% had greater than 10 years of experience in infrastructure/finance. 24.4% had between 5 

– 10 years and about 29% had less than 5 years of experience. Just 3.8%, likely aligned to the 

public sector respondents had no experience in infrastructure/finance. This is an important 

validation that the respondents represent the right level of experience and understanding 

required to complete the survey.  

 

 
Figure 8: Experience of survey respondents 

 

4.5 SEM Results – PPP 
 
Building on the methodology set out above, this section now presents the results of the PPP 

SEM analysis, following the survey results. The section is split into three parts – firstly, the 

descriptive analysis of the survey results for PPP is presented. This gives an initial snapshot of 

the responses to the survey questions. The next two parts present the SEM analysis, first for 

the CB-SEM approach, and then the PLS SEM.   
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4.5.1 Descriptive Analysis 
 
The first analysis of the results reflects the relative importance attributed to the evaluation 

factors and satisfaction measured based solely on the rankings provided by the respondents. 

This is captured by the mean ratings and standard deviations of each factor and measure. Where 

a mean factor is above the midpoint of the 7-point Likert scale (i.e., 4 or above), this implies 

that the factor is deemed to be relevant to the success of a PPP project (prior to a detailed 

statistical assessment). The mean and standard deviations are shown in Table 11.  

 
Table 11: PPP Value for money drivers - means and standard deviations 

Constructs  Items Mean Std. 
Deviation 

Overall 
Mean 

Overall 
Std. 

Deviation 

Skewness Kurtosis 

Technical Factors T1 5,72 1,270 5,72 
 

1,088 
 

-0,548 -0,973 
T2 5,67 1,278 -0,532 -0,971 
T3 5,82 1,262 -0,678 -0,795 
T4 5,60 1,249 -0,219 -1,513 
T5 5,81 1,289 -0,672 -0,894 

Financial/Economic 
Factors 

F1 5,13 1,443 5,37 
 

1,120 
 

-0,389 -0,629 
F2 5,05 1,408 -0,286 -0,526 
F3 5,55 1,370 -0,640 -0,545 
F4 5,48 1,283 -0,412 -0,787 
F5 5,44 1,436 -0,505 -0,847 
F6 5,56 1,300 -0,449 -0,970 
F7 5,42 1,440 -0,619 -0,483 

Social 
Factors 

S1 5,54 1,246 5,48 1,175 -0,309 -1,030 
S2 5,44 1,294 -0,342 -0,893 
S3 5,47 1,313 -0,402 -0,809 
S4 5,47 1,348 -0,503 -0,737 

Political/ 
Legal 

Factors 

P1 5,64 1,300 5,68 
 

1,172 
 

-0,525 -0,802 
P2 5,68 1,288 -0,605 -0,669 
P3 5,82 1,291 -0,762 -0,522 
P4 5,59 1,243 -0,436 -0,946 

Stakeholder satisfaction SAT1 5,62 1,259 5,44 1,145 -0,460 -1,049 
SAT2 5,56 1,306 -0,455 -0,925 
SAT3 5,36 1,403 -0,566 -0,363 
SAT4 5,33 1,349 -0,374 -0,787 
SAT5 5,31 1,369 -0,426 -0,687 
SAT6 5,30 1,304 -0,170 -1,214 
SAT7 5,38 1,389 -0,401 -0,839 
SAT8 5,48 1,289 -0,395 -0,885 
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SAT9 5,54 1,295 -0,282 -1,274 
SAT10 5,47 1,289 -0,251 -1,243 

 

In general, all the VfM drivers scored 5 (somewhat agree) or higher, indicating a general 

agreement of their importance and relevance. At an overall factor level, the technical factors 

had the highest average, at 5.72. Interestingly, the political/legal factors came in second at 5.68, 

higher than the financial/economic factors at 5.38. This is notable given that the basis of PPPs 

has often been the financial rationale, and less so the political factors, though the legal regime 

is also a critical determining factor. As may be somewhat expected the social factors ranked 

lowest at 5.48. All satisfaction factors also scored between 5 and 6, confirming a broad 

alignment of their relevance. The final descriptive test is the skewness and kurtosis assessment, 

which helps to test whether the data is normally distributed, a relevant factor for SEM. The 

skewness and kurtosis confirm that the data is indeed normally distributed.  

 

The descriptive analysis has provided some insight into the responses of the survey 

respondents. It provides a snapshot of the overall view on the VfM drivers, but also paints an 

initial picture of which specific drivers are rated higher by respondents, and similarly for 

satisfaction factors. However, the analysis must proceed to a more structured measuring 

approach, based on the SEM estimation approach. The CB-SEM is presented next. 

 
4.5.2 Covariance Based Approach 
 
The measurement model is assessed through the confirmatory factor analysis (CFA), 

examining the relationship between the observed and latent variables or constructs. Using the 

AMOS software, an initial measurement model is specified and assessed through the 

confirmatory factor analysis (CFA), examining the relationship between the observed and 

latent variables or constructs. The initial CB-SEM measurement model for PPP is shown in  

Figure 9. 
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Figure 9: PPP – CB-SEM initial measurement model 
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The base model indicators are Chi-square – 1304.016, d.f. – 395 and a probability of 0.000. 

However, as noted in the methodology, it is necessary to check that the initial measurement 

model fits well. This implies checking the relevant specific fit indicators, as set out in Table 

12. 

 
Table 12: PPP CB-SEM - Initial goodness of fit estimation 

Fit Indicator Threshold adapted from 
Hair et al. (2014) 
 

measurement 
model 

CMIN/DF (Chi-square/degree of freedom) Less than 3 (good) 
Between [3-5] (acceptable)  

3.301 

RMSEA (Root Mean Square Error of 
Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable)  

0.133 

CFI (Comparative Fit Index) Above .90  0.807 
TLI (Tucker Lewis Index) Between [.80-.90] 

(acceptable) 
Above .90 (good) 

0.787 

GFI (Goodness-Of-Fit-Index) Between [.80-.90] 
(acceptable) 
Above .90 (good) 

0.614 

SRMR (Standardized Root Mean Square 
Residual) 

Less than .08 (acceptable) 
Less than 0.05 (good) 
 

0.057 

 

 

The table indicates that the initial measurement model does not appear to fit well with the data, 

as several of the goodness of fit indicators do not meet the required thresholds. The SEM model 

was re-estimated a few times to improve the model fit by removing evaluation factors having 

a lower correlation to the latent factors. Figure 10 presents the output of the improved SEM 

model. To confirm the validity of the improved model, the goodness of fit indicators for this 

model are presented in Table 13. 
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Figure 10: PPP CB-SEM - Final SEM model 
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Table 13: CB-SEM TP model - Initial goodness of fit estimation 

Fit Indicator Threshold adapted from Hair et 
al. (2014) 
 

Measurement 
model 

CMIN/DF (Chi-
square/degree of freedom) 

Less than 3 (good) 
Between [3-5] (acceptable)  

1.779 

RMSEA (Root Mean 
Square Error of 
Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable)  

0.077 

CFI (Comparative Fit 
Index) 

Above .90  0.978 

TLI (Tucker Lewis Index) Between [.80-.90] (acceptable) 
Above .90 (good) 

0.964 

GFI (Goodness-Of-Fit-
Index) 

Between [.80-.90] (acceptable) 
Above .90 (good) 

0.923 

SRMR (Standardized Root 
Mean Square Residual) 

Less than .08 (acceptable) 
Less than 0.05 (good) 
 

0.031 

 

It is now necessary to examine which factors remain in the revised model, as these are the ones 

that essentially are relevant determining factors for VfM in PPP as well as the satisfaction 

factors that remain. The table below indicators which factors were excluded (shown with 

strikethrough) and which factors remain.  

 

Table 14: PPP CB-SEM: Factors of improved measurement model 

Evaluation factor/variable 

Technical factors 

T1 – Efficient project scope and complexity 

T2 - Skills and expertise of the private sector 

       T3 - Government contract management experience 

       T4 - Output based specifications 

       T5 - Project governance structures 

Financial and economic factors 

       F1 - Development of local capital market 

       F2 - Access to international capital for transactions 

       F3 - Efficient risk allocation 

       F4 - Stable macroeconomic conditions 

       F5 - Clear revenue/tariff model  
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       F6 - Long-term demand for the products/services  

       F7 - Affordability of tariffs/fees 

Social factors 

S1 - Community support for the project 

       S2 - Local participation in the project 

       S3 - Job opportunities created by project 

       S4 - Environmental impact considerations 

Political and legal factors 

P1 - Stability of political environment 

      P2 - Supportive legal framework  

      P3 - Efficient procurement process  

      P4 - Clear process for legal recourse 

 
Similarly for the stakeholder satisfaction factors, the table below indicators the factors that 

remain in the improved measurement model.  

 
Table 15: PPP CB-SEM: Stakeholders' satisfaction factors of improved measurement model 

SAT1 - The output meets the required standards of users 

SAT 2 - The service delivery is prompt, stable and reliable 

SAT 3 - The project results in cost savings to the procuring entity 

SAT 4 - There is time saving in the construction of the facilities 

SAT 5 - The procurement process is inclusive and involves significant local providers 

SAT 6 - There are innovative solutions in the project that meet various stakeholder demands 

SAT 7 - There is well-functioning channel of communication amongst all stakeholders 

SAT 8 - The project sufficiently considers social factors 

SAT 9 - The project aligns with the development mandate of the Government at the national 

and local levels 

SAT 10 - The project sufficiently considers environmental factors in its design 

 

The next step is to check the reliability and convergent validity of the improved measurement 

model. This is done by assessing the p-value and through Cronbach’s alpha, composite 

reliability (CR) and the average variance extracted (AVEs). 
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Table 16: PPP CB-SEM - Outputs of Cronbach's Alpha, CR and AVE  

Constructs Items Factor 
loadings 

P-
value 

Cronbach's 
Alpha 

Composite 
Reliability 

(CR) 

Average 
variance 
extracted 
(AVE) 

Technical Factors T1 0.824 0,000 0.801 0.801 0.668 
T4 0.810 0,000 

Financial/Economic 
Factors 

F3 0.877 0,000 0.813 0.819 0.690 
F4 0.782 0,000 

Social 
Factors 

S2 0.901 0,000 0.911 0.911 0.837 
S3 0.928 0,000 

Political/ 
Legal 

Factors 

P2 0.915 0,000 0.866 0.868 0.767 
P3 0.834 0,000 

Stakeholder 
satisfaction 

SAT1 0.816 0,000 0.832 0.795 0.610 
SAT3 0.664 0,000 
SAT9 0.850 0,000 

 
 
Reliability 

Table 16 reports the results of the reliability test, assessed with Cronbach's Alpha and 

Composite Reliability, with a required cut-off value for Cronbach’s Alpha and Composite 

Reliability (CR) of 0.7. The results in the table above show that Cronbach’s Alpha ranges from 

0.801 to 0.911; while for Composite reliability they also range from 0.801 to 0.911. This 

confirms an overall acceptable internal consistency of all five (5) latent variables considered in 

the model. Therefore, based on these results, all constructs involved in are considered reliable.  

 

Convergent validity 

Convergent validity is the extent to which a set of items only measures one latent variable in 

the same direction. The results support the notion of convergent validity because all the factor 

loadings are above or equal to 0.5. In addition, the Average Variance Extracted (AVEs) 

estimates are all above 0.5. 

 

Structural model assessment 

The assessment of the CB-SEM model can now proceed to the analysis of the structural model. 

The structural model now tests the hypotheses abouts the relationship between the latent 

variables and value for money (defined by stakeholder satisfaction). The table below 

establishes the results of the structural model tests on the various hypothesis. The Beta values 
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indicate the direction and strength of the relationships, while the p-values estimate the 

significance of the relationships. Significance is supported if the p-value is below 0.05.  

 

Table 17 shows that all drivers when considered collectively as one group, have a positive and 

significant effect on VfM. The technical, financial and social drivers also have a positive 

significant effect on VfM. On the other hand, the political drivers emerge as non-significant. 

The implications of these findings are discussed in more detail in at the end of this chapter and 

in Chapter 6.  

 
Table 17: PPP CB-SEM - structural model 

Hypothesis Beta value P-value Implication 

H1: All drivers collectively 
positively influence value for 
money  

0.777 0.000 All drivers collectively have a 
positive significant effect on 
value for money 

H2: Technical drivers 
positively influence value for 
money 

0.195 0.003 Technical drivers have a positive 
significant effect on value for 
money 

H3: Financial drivers 
positively influence value for 
money  

0.256 0.000 Financial drivers have a positive 
significant effect on value for 
money 

H4: Political drivers positively 
influence value for money  

0.092 0.282 Political drivers have a non-
significant effect on value for 
money  

H5: Social drivers positively 
influence value for money 

0.192 0.084 Social drivers have a positive 
effect on value for money 

 

To confirm the validity of the structural model, the goodness of fit indices are again presented 

for the structural model. All the fit indicators are within the expected threshold, except the GFI 

which is on the border of the acceptable range.  
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Table 18: CB-SEM Structural Model - Fit indicators 

Fit Indicator Threshold adapted from Hair et 
al. (2014: 579-580) 
 

Final measurement 
model 

Notes for the model 

CMIN/DF (Chi-
square/degree of 
freedom) 

Less than 3 (good) 
Between [3-5] (acceptable) 
Above 5 (bad) 

2.806 Chi-square = 
117.857 

Degrees of freedom 
= 42 

Probability level = 
0.000 

RMSEA (Root Mean 
Square Error of 
Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable) 
Above .1 (bad) 

0.118 

CFI (Comparative Fit 
Index) 

Less than .90 (bad) 
Above .90 (good) 

0.935 

TLI (Tucker Lewis 
Index) 

Less than .80 (bad) 
Between [.80-.90] (acceptable) 
Above .90 (good) 

0.915 

GFI (Goodness-Of-Fit-
Index) 

Less than .80 (bad) 
Between [.80-.90] (acceptable) 
Above .90 (good) 

0.857 

SRMR (Standardized 
Root Mean Square 
Residual) 

Above .08 (bad) 
Less than .08 (acceptable) 
Less than 0.05 (good) 
Equals 0 (perfect) 

0.042 

 

4.5.3 PLS-SEM Method 
 
The CB-SEM model confirmed the main hypothesis – that value for money should be seen as 

a significant factor for stakeholder satisfaction, and secondly it highlighted the specific factors 

within each of the four value-for-money drivers that appear most relevant for PPPs. We now 

turn to the PLS-SEM method to conduct a similar analysis, mainly as a confirmatory approach 

of the CB-SEM, but also to identify any differences in the outcomes.  

 
Measurement model 

 

The measurement model is assessed through the confirmatory factor analysis (CFA), 

examining the relationship between the observed and latent variables or constructs. The figure 

below presents the initial measurement model.  
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All the constructs in the PLS-SEM model are well above the threshold of 0.7, implying that all 

constructs are relevant and should not be dropped. Only one, F2 (access to international capital) 

is at 0.68, which is marginally below 0.7 and drawing from theory, does not imply that it must 

be immediately deleted. This is quite an interesting finding as it supposes that each of the value 

for money factors, as well as the stakeholder satisfaction factors identified at the theoretical 

stage are in fact relevant.  

 

This result contrasts with the CB-SEM where the model had to be improved by dropping certain 

factors to improve the goodness of fit indices. The result may not be uncommon for PLS-SEM 

models, as confirmed by Hair et al. (2017) who found that PLS-SEM typically retains almost 

every factor, whereas the CB-SEM method often requires a few items to be dropped to improve 

the goodness of fit indices.  

 

The next step is to check the reliability and convergent validity of the improved measurement 

model. This is done by assessing the p-value and through Cronbach’s alpha, composite 

reliability (CR) and the average variance extracted (AVEs). 

 
Table 19: PPP: PLS Reliability and Convergent Validity test 

Constructs Items Factor 
loadings 

Cronbach's 
Alpha 

Composite 
Reliability (CR) 

Average variance 
extracted (AVE) 

Technical Factors T1  0.890 0.910 0.913 0.736 
T2 0.813 
T3 0.824 
T4 0.838 
T5 0.920 

Financial/Economic 
Factors 

F1 0.756 0.912 0.920 0.659 
F2  0.675 
F3 0.859 
F4 0.777 
F5 0.887 
F6 0.866 
F7 0.841 

Social 
Factors 

S1 0.924 0.926 0.927 0.819 
S2  0.920 
S3  0.931 
S4  0.841 

Political/ 
Legal 

Factors 

P1  0.899 0.935 0.936 0.838 
P2  0.921 
P3 0.905 
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P4 0.935 
Stakeholder 
satisfaction 

SAT1 0.817 0.962 0.965 0.747 
SAT2 0.907 
SAT3 0.815 
SAT4 0.853 
SAT5  0.880 
SAT6  0.869 
SAT7 0.877 
SAT8  0.905 
SAT9  0.823 
SAT10  0.902 

 

Reliability 

The results in the table above show that Cronbach’s Alpha ranges from 0.910 to 0.962; while 

for Composite reliability they also range from 0.659 to 0.838. This confirms an overall 

acceptable internal consistency of all five (5) latent variables considered in the model. 

Therefore, based on these results, all constructs involved in are considered reliable.  

 

Convergent validity 

Convergent validity is the extent to which a set of items only measures one latent variable in 

the same direction. The results support the notion of convergent validity because all the factor 

loadings are above or equal to 0.5. In addition, the Average Variance Extracted (AVEs) 

estimates are all above 0.5. 

 

Structural model assessment 

 

The structural model examined the structural model path coefficients (β) and Coefficient of 

determination (R²), specifically of the relationship between value for money and stakeholder 

satisfaction. As with the CB-SEM the value for money factors are constructs that explain value 

for money, while the structural model tests the significance of the overarching relationship 

between value for money and stakeholder satisfaction. Similar to the CB-SEM, the PLS model 

confirms the significance of value for money in explaining stakeholder satisfaction.  
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Table 20: PPP PLS-SEM model - value for money structural model 

Hypothesis Beta value P-value Implication 

H1: All drivers collectively 
positively influence value for 
money  

0.774 0.000 All drivers collectively have a 
positive significant effect on 
value for money  

H2: Technical drivers 
positively influence value for 
money  

0.263 0.000 Technical drivers have a positive 
significant effect on value for 
money  

H3: Financial drivers 
positively influence value for 
money 

0.321 0.000 Financial drivers have a positive 
significant effect on value for 
money  

H4: Political drivers positively 
influence value for money 

0.245 0.000 Political drivers have a positive 
significant effect on value for 
money  

H5: Social drivers positively 
influence value for money  

0.228 0.000 Social drivers have a positive 
significant effect on value for 
money  

 

All hypotheses were found to be significant and have a positive impact on VfM. According to 

the PLS-SEM therefore, the full theoretical model is adequate and every variable and 

underlying factor is relevant in influencing VfM. This differs from the CB-SEM where the 

political and social drivers were not found to be significant. 

 

4.6 SEM Results – TP 
 

Building on the methodology set out above, this section now presents the results of the TP SEM 

analysis, following the survey results. The section is split into three parts – firstly the 

descriptive analysis of the survey results for TP is presented. This gives an initial snapshot of 

the responses to the survey questions. Following this, the next two sections present the 

econometric SEM analysis, first for the CB-SEM approach, and then the PLS SEM.   

 

4.6.1 Descriptive Analysis 
 

The first analysis of the results reflects the relative importance attributed to the evaluation 

factors and satisfaction measured based solely on the rankings provided by the respondents. 

This is captured by the mean ratings and standard deviations of each factor and measure. Where 

a mean factor is above the midpoint of the 7-point Likert scale (i.e., 4 or above), this implies 
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that the factor is deemed to be relevant to the success of a PPP project. The mean and standard 

deviations are reported in Table 21.  

 

Table 21: TP Value for money drivers - means and standard deviations 

Constructs  Items Mean Std. 
Deviation 

Overall 
Mean 

Overall 
Std. 

Deviation 

Skewness Kurtosis 

Technical Factors T1 6,06 1,199 6,04 1,059 -1,269 1,121 
T2 6,18 1,174 -1,483 1,853 
T3 5,99 1,166 -1,128 1,116 
T4 5,91 1,233 -1,139 0,993 
T5 6,07 1,145 -1,322 1,743 

Financial/Economic 
Factors 

F1 5,47 1,232 5,78 1,040 -0,625 0,284 
F2 5,38 1,354 -0,669 -0,209 
F3 6,02 1,233 -1,312 1,392 
F4 5,67 1,276 -0,946 0,559 
F5 6,02 1,312 -1,290 0,988 
F6 6,04 1,257 -1,288 1,162 
F7 5,84 1,271 -1,044 0,549 

Social 
Factors 

S1 5,67 1,292 5,65 1,095 -0,860 0,318 
S2 5,52 1,309 -0,690 -0,026 
S3 5,62 1,203 -0,676 0,157 
S4 5,77 1,228 -0,835 0,187 

Political/ 
Legal 

Factors 

P1 5,96 1,239 5,95 1,144 -1,077 0,578 
P2 6,01 1,257 -1,415 2,031 
P3 5,92 1,307 -1,161 0,791 
P4 5,90 1,230 -1,137 1,011 

Value for money 
drivers  

(Stakeholder 
satisfaction) 

SAT1 5,78 1,336 5,64 1,139 -0,928 0,082 
SAT2 5,86 1,288 -0,859 -0,254 
SAT3 5,58 1,437 -0,685 -0,531 
SAT4 5,53 1,286 -0,463 -0,688 
SAT5 5,41 1,350 -0,490 -0,416 
SAT6 5,63 1,268 -0,553 -0,515 
SAT7 5,71 1,298 -0,704 -0,446 
SAT8 5,58 1,272 -0,647 -0,274 
SAT9 5,64 1,302 -0,579 -0,621 
SAT10 5,67 1,315 -0,662 -0,414 

 

 
In general, all the VfM drivers scored 5 (somewhat agree) or higher, indicating a general 

agreement of their importance and relevance. At an overall factor level, the technical factors 

had the highest average, at 6.04. Interestingly, the political/legal factors came in second at 5.95, 
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higher than the financial/economic factors at 5.78. This is notable given that the basis of PPPs 

has often been the financial rationale, and less so the political factors, though the legal regime 

is also a critical determining factor. This could be attributed to the importance that political 

factors, such as consumer participation, and accountability play in TP projects. Public buy-in 

for infrastructure projects, particularly those fully undertaken by the public sector is important 

to achieving VfM in these projects.   As may be somewhat expected, the social factors ranked 

lowest at 5.65, given the existing prominence of the narrow shareholder view where social 

factors are not considered as vital at project specific factors. All satisfaction factors also scored 

between 5 and 6, confirming a broad alignment of their relevance. The final descriptive test is 

the skewness and kurtosis assessment, which helps to test whether the data is normally 

distributed, a relevant factor for SEM. The skewness and kurtosis results confirm that the data 

is indeed normally distributed.  

 

Similar to the analysis for PPPs, the descriptive analysis for TPs has provided some insight into 

the responses of the survey respondents. It provides a snapshot of the overall view on the VfM 

drivers, but also paints an initial picture of which specific drivers are rated higher by 

respondents, and similarly for satisfaction factors. The analysis now presents the results of the 

two SEM estimation techniques – CB-SEM and PLS -SEM. 

 

4.6.2 Covariance Based Method 
 

The results presented below for the CB-SEM follow the methodology set out above. Given that 

the theoretical model has already been laid out in figure 1, the analysis here proceeds to present 

the results of the main SEM estimations – the measurement model and structural model.  

 

Measurement model 

 

The initial CB-SEM measurement model for TP is shown in the figure below.  
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The base model indicates are Chi-square – 924.717, d.f. – 395 and a probability level of 0.000. 

However, as noted in the methodology, it is necessary to check that the initial SEM model fits 

well. This implies checking some of the specific fit indicators, as set out in Table 20 below.  

 
Table 22: TP CB-SEM - Initial goodness of fit  

Fit Indicator Threshold adapted from 
Hair et al. (2014) 
 

measurement 
model 

CMIN/DF (Chi-square/degree of 
freedom) 

Less than 3 (good) 
Between [3-5] (acceptable)  

2.341 

RMSEA (Root Mean Square 
Error of Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable)  

0.101 

CFI (Comparative Fit Index) Above .90  0.882 
TLI (Tucker Lewis Index) Between [.80-.90] (acceptable) 

Above .90 (good) 
0.870 

GFI (Goodness-Of-Fit-Index) Between [.80-.90] (acceptable) 
Above .90 (good) 

0.706 

SRMR (Standardized Root Mean 
Square Residual) 

Less than .08 (acceptable) 
Less than 0.05 (good) 
 

0.040 

 

The table indicates that the SEM does not appear to fit well with the data, as a number of the 

goodness of fit indicators do not meet the required thresholds. Only the CMIN/DF and SRMR 

fall well within the required threshold, while the TLI measure is at an acceptable level. The 

RMSEA, CFI and GFI all do not meet the threshold requirements. This indicates that the initial 

SEM measurement model is not an adequate fit and requires a modification.  

 

To improve the model fit, the SEM model was re-estimated several times by following the 

improvement steps set out in the methodology above. Given that no factor loadings were below 

the 0.7 threshold, the standard errors criterion was then considered. All factors whose standard 

errors were below the threshold of 2.58 were excluded.  The resulting improved measurement 

model is shown in Figure 13.  
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To confirm the validity of the improved model, the goodness of fit indicators for this model are 

presented below.  

 

Table 23: TP CB-SEM - Initial goodness of fit estimation 

Fit Indicator Threshold adapted from 
Hair et al. (2014) 
 

measurement 
model 

CMIN/DF (Chi-square/degree of 
freedom) 

Less than 3 (good) 
Between [3-5] (acceptable)  

2.022 

RMSEA (Root Mean Square 
Error of Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable)  

0.088 

CFI (Comparative Fit Index) Above .90  0.951 
TLI (Tucker Lewis Index) Between [.80-.90] (acceptable) 

Above .90 (good) 
0.940 

GFI (Goodness-Of-Fit-Index) Between [.80-.90] (acceptable) 
Above .90 (good) 

0.832 

SRMR (Standardized Root Mean 
Square Residual) 

Less than .08 (acceptable) 
Less than 0.05 (good) 
 

0.031 

 

The table indicates that the SEM now fits well with the data, as all of the goodness of fit 

indicators meet the required thresholds. We may therefore adopt the improved measurement 

model. It is now necessary to examine which factors remain in the revised model, as these are 

the ones that essentially are relevant determining factors for TP as well as the satisfaction 

factors that remain. The table below indicators which factors were excluded (shown by the red 

strikethrough) and which factors remain.  

 
Table 24: TP CB-SEM: Factors of improved measurement model 

Evaluation factor/variable 

Technical factors 

T1 – Efficient project scope and complexity 

T2 - Skills and expertise of the private sector 

       T3 - Government contract management experience 

       T4 - Output based specifications 

       T5 - Project governance structures 

Financial and economic factors 

       F1 - Development of local capital market 
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       F2 - Access to international capital for transactions 

       F3 - Efficient risk allocation 

       F4 - Stable macroeconomic conditions 

       F5 - Clear revenue/tariff model  

       F6 - Long-term demand for the products/services  

       F7 - Affordability of tariffs/fees 

Social factors 

S1 - Community support for the project 

      S2 - Local participation in the project 

      S3 - Job opportunities created by project 

      S4 - Environmental impact considerations 

Political and legal factors 

P1 - Stability of political environment 

      P2 - Supportive legal framework  

      P3 - Efficient procurement process  

      P4 - Clear process for legal recourse 

 
Similarly for the stakeholder satisfaction factors, the table below indicators the factors that 

remain in the improved measurement model.  

 
Table 25: TP SCB-SEM: Stakeholders' satisfaction determinants of improved measurement 
model 

SAT1 - The output meets the required standards of users 

SAT 2 - The service delivery is prompt, stable and reliable 

SAT 3 - The project results in cost savings to the procuring entity 

SAT 4 - There is time saving in the construction of the facilities 

SAT 5 - The procurement process is inclusive and involves significant local providers 

SAT 6 - There are innovative solutions in the project that meet various stakeholder demands 

SAT 7 - There is well-functioning channel of communication amongst all stakeholders 

SAT 8 - The project sufficiently considers social factors 

SAT 9 - The project aligns with the development mandate of the Government at the national 

and local levels 

SAT 10 - The project sufficiently considers environmental factors in its design 

 



102 
 

The next step is to check the reliability and convergent validity of the improved measurement 

model. This is done by assessing the p-value and through Cronbach’s alpha, composite 

reliability (CR) and the average variance extracted (AVEs). 

 
Table 26:TP CB-SEM - Cronbach's Alpha, CR and AVE  

Constructs Items Factor 
loadings 

P-value Cronbach's 
Alpha 

Composite 
Reliability 

(CR) 

Average 
variance 
extracted 

(AVE) 
Technical Factors T1 0.822 0,000 0.933 0.932 0.776 

T2 0.924 0,000 
T3 0.872 0,000 
T5 0.903 0,000 

Financial/Economic 
Factors 

F3 0.901 0,000 0.898 0.892 0.736 
F5 0.839 0,000 
F7 0.832 0,000 

Social 
Factors 

S1 0.810 0,000 0.868 0.866 0.683 
S3 0.801 0,000 
S4 0.867 0,000 

Political/ 
Legal 

Factors 

P1 0.835 0,000 0.930 0.931 0.771 
P2 0.885 0,000 
P3 0.882 0,000 
P4 0.910 0,000 

Stakeholder 
satisfaction 

SAT6 0.845 0,000 0.939 0.940 0.795 
SAT8 0.924 0,000 
SAT9 0.881 0,000 
SAT10 0.914 0,000 

 
Reliability 

As noted in Section 3, reliability evaluates the extent to which the measurement of a 

phenomenon provides stable and consistent results. The reliability in SEM studies is assessed 

with Cronbach's Alpha and Composite Reliability, with a required cut-off value for Cronbach’s 

Alpha and Composite Reliability (CR) of 0.7. The results in the table above show that 

Cronbach’s Alpha ranges from 0.868 to 0.939; while for Composite reliability they also range 

from 0.866 to 0.940. This confirms an overall acceptable internal consistency of all five (5) 

latent variables considered in the model. Therefore, based on these results, all constructs 

involved in are considered reliable.  
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Convergent validity 

Convergent validity is the extent to which a set of items only measures one latent variable in 

the same direction. The results support the convergent validity because all the factor loadings 

are above or equal to 0.5. In addition, the Average Variance Extracted (AVEs) estimates are 

all above 0.5. 

 

Structural model assessment 

The assessment of the CB-SEM model can now proceed to the analysis of the structural model, 

testing all five hypotheses. Similar to the PPP CB-SEM, the table shows that all drivers when 

considered collectively as one group, have a positive and significant effect on VfM. However, 

in contrast, for the TP CB-SEM, the technical and financial drivers are not found to be 

significant, thus having no material effect on VfM. On the other hand, the political and social 

drivers emerge as significant and having a positive effect on VfM. The implications of these 

findings are discussed in more detail in section 7.  

 

Table 27: TP CB-SEM model - structural model  

Hypothesis Beta value P-value Implication 

H1: All drivers collectively 
positively influence value for 
money  

0.777 0.000 All drivers collectively have a 
positive significant effect on 
value for money 

H2: Technical drivers 
positively influence value for 
money 

0.154 0.476 Technical drivers have a non-
significant effect on value for 
money 

H3: Financial drivers 
positively influence value for 
money  

0.024 0.908 Financial drivers have a non-
significant effect on value for 
money 

H4: Political drivers positively 
influence value for money  

0.563 0.025 Political drivers have a positive 
significant effect on value for 
money  

H5: Social drivers positively 
influence value for money 

0.325 0.038 Social drivers have a positive 
significant effect on value for 
money 

 

To confirm this relationship, the fit indices are again presented for the structural model. All the 

fit indicators are within the expected threshold.  
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Table 28: TP CB-SEM Structural Model - Fit indicators 

Fit Indicator Threshold adapted from Hair et 
al. (2014: 579-580) 
 

Final measurement 
model 

Notes for the model 

CMIN/DF (Chi-
square/degree of 
freedom) 

Less than 3 (good) 
Between [3-5] (acceptable) 
Above 5 (bad) 

2.284 Chi-square = 
306.096 

Degrees of freedom 
= 134 

Probability level = 
0.000 

RMSEA (Root Mean 
Square Error of 
Approximation) 

Less than .05 (good) 
Between [.06-.1] (acceptable) 
Above .1 (bad) 

0.099 

CFI (Comparative Fit 
Index) 

Less than .90 (bad) 
Above .90 (good) 

0.934 

TLI (Tucker Lewis 
Index) 

Less than .80 (bad) 
Between [.80-.90] (acceptable) 
Above .90 (good) 

0.925 

GFI (Goodness-Of-Fit-
Index) 

Less than .80 (bad) 
Between [.80-.90] (acceptable) 
Above .90 (good) 

0.800 

SRMR (Standardized 
Root Mean Square 
Residual) 

Above .08 (bad) 
Less than .08 (acceptable) 
Less than 0.05 (good) 
Equals 0 (perfect) 

0.037 

 

4.6.3 PLS-SEM Method 
 

The CB-SEM model confirmed two main hypothesis – that value for money should be seen as 

a significant factor for stakeholder satisfaction, and secondly it highlighted the specific factors 

within each of the four value-for-money drivers that appear most relevant for PPPs. We now 

turn to the PLS-SEM method to conduct a similar analysis, mainly as a confirmatory approach 

of the CB-SEM, but also to identify any differences in the outcomes.  

 
Measurement model 

 

The measurement model is assessed through the confirmatory factor analysis (CFA), 

examining the relationship between the observed and latent variables or constructs. The figure 

below presents the initial measurement model.  
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Technical 
Factors 

Social 
Factors Political/Legal 

Factors 

T1 T2 T3 T4 T5 

S1 S2 S3 S4 P1 P2 P3 P4 

F1 F2 F3 F4 F5 

0.90 

F6 F7 

0.86 0.94 0.89 0.86 0.92 
0.73 0.65 0.88 0.83 

0.89 

0.86 0.87 

0.88 
0.86 0.87 

0.87 0.88 0.90

 

0.92

 

0.93

 

0.33 
0.28 

0.20 
0.24 

SAT1 

SAT2 

SAT3 

SAT4 

SAT5 

SAT6 

SAT7 

SAT8 

SAT9 

SAT10 

0.86 

0.92 

0.77 

0.86 

0.81 

0.89 

0.87 

0.89 

0.89 

Figure 14: TP - Initial PLS-SEM output 

Financial/Economic 
Factors 

Value for 
money 

(Stakeholder 
Satisfaction) 
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All the constructs in the PLS-SEM model are well above the threshold of 0.7, implying that all 

constructs are relevant and should be retained. Only one, F2 (access to international capital), is 

at 0.65, which is marginally below 0.7 and drawing from theory, does not imply that it must be 

immediately deleted. This is quite an interesting finding as it supposes that each of the value 

for money factors, as well as the stakeholder satisfaction factors identified at the theoretical 

stage are in fact relevant. As with the PPP model, the PLS-SEM model for TP contrasts with 

the CB-SEM where the model had to be improved by dropping certain factors to improve the 

goodness of fit indices.  

 

The next step is to check the reliability and validity of the improved measurement model. This 

is done by assessing the p-value and through Cronbach’s alpha, composite reliability (CR) and 

the average variance extracted (AVEs). 

 

Reliability 

 

The results in the table below show that Cronbach’s Alpha ranges from 0.894 to 0.963; while 

for Composite reliability they also range from 0.896 to 0.966. This confirms an overall 

acceptable internal consistency of all five (5) latent variables considered in the model. 

Therefore, based on these results, all constructs involved are considered reliable.  

 

Convergent validity 

 

Convergent validity is the extent to which a set of items only measures one latent variable in 

the same direction. The results support the convergent validity because all the factor loadings 

are above or equal to 0.5. In addition, the Average Variance Extracted (AVEs) estimates are 

all above 0.5. 
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Table 29: TP PLS-SEM: Reliability and Convergent Validity 

Constructs Items Factor 
loadings 

Cronbach's 
Alpha 

Composite 
Reliability (CR) 

Average variance 
extracted (AVE) 

Technical Factors T1  0.890 0.938 0.940 0.802 
T2 0.813 
T3 0.824 
T4 0.838 
T5 0.920 

Financial/Economic 
Factors 

F1 0.756 0.916 0.926 0.671 
F2  0.675 
F3 0.859 
F4 0.777 
F5 0.887 
F6 0.866 
F7 0.841 

Social 
Factors 

S1 0.879 0.894 0.896 0.758 
S2  0.857 
S3  0.874 
S4  0.872 

Political/ 
Legal 

Factors 

P1  0.881 0.930 0.931 0.826 
P2  0.902 
P3 0.921 
P4 0.932 

Stakeholder 
satisfaction 

SAT1 0.860 0.963 0.966 0.754 
SAT2 0.917 
SAT3 0.773 
SAT4 0.858 
SAT5  0.808 
SAT6  0.895 
SAT7 0.873 
SAT8  0.893 
SAT9  0.891 
SAT10  0.890 

 

The next assessment is the evidence of discriminant validity.  

 

Structural model assessment 

The structural model examined the structural model path coefficients (β) and p-values 

specifically for the different hypothesis. All hypotheses were found to be significant and have 

a positive impact on VfM. The PLS-SEM therefore confirms that the theoretical model is fully 

adequate and each variable and underlying factor is relevant in influencing VfM. This differs 

from the CB-SEM where the political and social drivers were not found to be significant.  
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Table 30: TP PLS-SEM model - structural model 

Hypothesis Beta value P-value Implication 

H1: All drivers collectively 
positively influence value for 
money  

0.760 0.000 All drivers collectively have a 
positive significant effect on 
value for money  

H2: Technical drivers 
positively influence value for 
money  

0.281 0.000 Technical drivers have a positive 
significant effect on value for 
money  

H3: Financial drivers 
positively influence value for 
money 

0.334 0.000 Financial drivers have a positive 
significant effect on value for 
money  

H4: Political drivers positively 
influence value for money 

0.237 0.000 Political drivers have a positive 
significant effect on value for 
money  

H5: Social drivers positively 
influence value for money  

0.204 0.000 Social drivers have a positive 
significant effect on value for 
money  

 

4.7 Discussion of findings 
 

The two previous sections provided the results of the SEM for PPP and TP respectively. This 

section now unpacks the results and outlines the implications thereof in terms of the relative 

importance of the VfM and underlying factors to VfM. The SEM models confirm the relative 

importance of the evaluation variables and factors to VfM in PPP and TP projects and helps 

provide a comprehensive framework for the assessment of the procurement options for 

infrastructure projects. Prior to unpacking the implications of the results, the analysis first 

compares the two evaluation techniques used.  

 
Covariance approach vs PLS SEM findings 

Generally, both the CB-SEM and PLS-SEM approaches confirmed that the four evaluation 

latent drivers and the underlying indicators/factors collectively do influence VfM. However, 

the main difference in the two approaches was that the PLS-SEM model indicates that all 

drivers and factors were significant in influencing VfM, while the CB-SEM found that for both 

the drivers and factors, some were significant while others were not. The findings of the PLS-

SEM do not lend to a novel interpretation as all drivers and factors were found to be significant 

for both PPP and TP. Therefore, if one was to draw inferences based on the PLS-SEM 

primarily, it would imply that the theoretical model is fully adequate and identical for PPP and 
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TP, and essentially all drivers and factors equally affect VfM, and secondly there is no 

difference between the two procurement approaches regarding how VfM is perceived.  

 

Hair et al. 2011 note that certain scholars view the PLS-SEM as less rigorous and therefore 

less suitable for examining relationships between latent variables. They also note that because 

the PLS-SEM has greater statistical power even with small sample sizes it does imply that often 

when using the PLS-SEM, a specific relationship is more likely to be statistically significant 

when it is present in the population (Hair et al. 2011). In conducting a comparison between the 

CB-SEM and the PLS-SEM method on the same dataset, Hair et al. 2011 found that the PLS-

SEM enabled the retention of many more indicator items. This is consistent with the findings 

in this study for the PLS-SEM where all the hypothesis tested were found to be statistically 

significant, and all drivers and satisfaction factors found to be relevant.  

 

 In additional, PLS-SEM parameter estimates are not optimal regarding bias and consistency, 

a property frequently referred to as PLS-SEM bias (Hair et al. 2011). However, it is argued 

that this bias is often of minor relevance for practical applications because estimates will be 

asymptotically correct under consistency in large samples and large numbers of indicators per 

latent variable (Hair et al. 2011; Joreskong and Wold, 1982). A further drawback with the PLS-

SEM for theory testing and confirmation is that there is no adequate global measure of the 

goodness of fit for the model.  

 

The above constraints withstanding, structural equation models with good measurement 

properties generally achieve comparable results with either approach, especially when the CB-

SEM's model specifications have been correctly set up (Reinartz et al. 2009). This is indeed 

the case with this study, that both models generally provided useful results, however the PLS-

SEM does indeed appear less rigorous in determining the relationships between the latent 

variables, and in determining which of the underlying drivers actually influence a particular 

latent variable. For this reason, the subsequent analysis below where the specific relationships 

between the latent variables as well as with the drivers is of interest, the CB-SEM model 

appears more useful and it is these results that form the basis of the analysis going forward.  

 

Assessment of structural model 

The structural models for both PPP and TP projects reveal which variables are seen to be 

statistically important in predicting VfM. The differences arise in the identification of which 
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variables emerge significant for PPP/TP and which do not. The results posit quite interesting 

findings, which generally align with the theoretical or generalised view on which variables are 

considered particularly important when assessing VfM in either procurement option.  

 

For PPP, it is important to note firstly that when all the variables were combined together into 

one, they collectively have a strong positive effect on VfM. This provides a first overall view 

that the variables as a whole are relevant to the broader stakeholder concept of VfM. On the 

specific variables, the technical and financial variables are seen to positively influence VfM, 

while the social and political variables are not significant.  

 

The structural model assessment of TP also indicates that all variables are significant when 

assessed collectively as influencing VfM. This again confirms that as a group, technical, 

financial, social and political variables all have some interplay in affecting VfM. Assessing the 

variables separately however, the political and social variables have a positive significant 

influence on VfM, while the technical and financial variables are not seen to be significant.  

 

Assessment of factors of latent variables 

With the structural model establishing positive significant relationships between certain 

variables and VfM for PPP and TP projects, the final element of the analysis is to unpack which 

specific factors are important indicators for the variables that emerged as significant.  

 

PPP indicators 

Given that the final SEM shows that the technical and financial variables are significant in 

driving VfM for PPPs, the underlying drivers of these variables that emerged as relevant are of 

importance to note. The technical variables were indicated by the ‘project scope and 

complexity’ as well as the ‘output-based specifications’ factors. This indicates that the 

technical strengths of the private consortium and their ability to provide complex and 

innovative solutions is critical to the success of PPP projects. The financial drivers of VfM in 

PPPs is firstly ‘efficient risk allocation’. This is an expected but important outcome, as the 

justification for PPPs has often been about the transfer of risk from the public to the private 

sector. The SEM confirms that ensuring that the risk allocation and transfer is efficient is an 

important bedrock of achieving VfM in PPPs. Interestingly, ‘stable macroeconomic conditions’ 

also emerged as an important VfM indicator for PPPs.  
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This underscores the role of the government in ensuring stable conditions that enable private 

sector investment to flourish. On the other hand, the factors related to tariffs were eliminated 

in the final SEM. This may imply that while the tariff structures and affordability of rates/tariffs 

are important, these are often considered upfront and secured in long-term contracts for PPPs, 

thus are value determined upfront. Further, in the African context, many PPPs are based on 

availability payments where the government is the sole off-taker (e.g. hospitals, airports, 

national roads), thus the end user is shielded from a direct exposure to the tariffs. It is in such 

instances that the macroeconomic conditions become even more important as they underpin 

the governments’ ability to meet its obligations to the private party under the PPP arrangement.  

 

The final important consideration for PPPs is to identify which success factors underpin VfM. 

The SEM model indicates that three VfM success factors are that ‘the output meets the required 

standards of users’; ‘the project results in cost savings to the procuring entity’; and ‘the project 

aligns with the development mandate of the Government at the national and local levels’. The 

first two VfM success factors are closely aligned with the technical and financial drivers of 

VfM, indicating synergy between the drivers of VfM and how VfM is observed in PPPs. For 

the outputs to meet the required standards of users, it is reliant on efficient technical solutions 

for the project. Similarly for cost savings to be realised by the procuring entity, the project’s 

financial VfM drivers need to be evident. A final VfM satisfaction factor is that ‘the project 

aligns with the development mandate of the government’. This reveals that for PPP projects to 

be seen to generate VfM, particularly in the broader stakeholder view of VfM, the project must 

have alignment with the country’s priorities, and ideally should be seen to contribute to the 

broader economic and social development of the local area and ideally national priorities where 

relevant.  

 

TP indicators 

For the TP SEM model, the social and political variables emerged as significant, while the 

technical and financial/economic variables were not. As noted above, this is the opposite to the 

findings for the PPP SEM model. The significant indicators of the political variables were the 

‘stability of the political environment’; ‘supportive legal framework’; ‘efficient procurement 

process’; and ‘clear process for legal recourse’. This indicates that government projects are 

driven primarily by the underlying political environment, and the right legal framework. Where 

there is an unstable political environment (e.g. frequent political party changes/disruptions), 

long term infrastructure projects are unlikely to be delivered effectively, thus hampering their 
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VfM. The finding on the procurement process is an expected finding given that national and 

local governments are typically governed by a set of procurement rules which stipulate how 

infrastructure projects will be contracted. The legal framework and legal recourse are also 

important drivers especially as TP infrastructure projects are often based on an underlying 

engineering and operations contract to a third party, thus these legal agreements materially 

impact the extent to which VfM is realised. On the social side, the VfM indicators that emerged 

as relevant are ‘community support for the project’; ‘job opportunities created by the project’; 

and ‘environmental impact considerations’.  

 

The SEM model also identified which success factors are most relevant for VfM in TP projects. 

These are the factors by which VfM in TP (based on the stakeholder theory) are most evident. 

Four TP VfM satisfaction factors emerged – ‘innovative solutions in the project that meet 

various stakeholder demands’; ‘the project sufficiently considers social factors’; ‘the projects 

aligns with the development mandate of the government at the national and local levels’; and 

finally ‘the project sufficiently considers social factors’.  

 

The one satisfaction factor that was common with PPPs is that the project must align with the 

development mandate of the government at national and local levels. This is an important 

finding as it indicates that regardless of whether a PPP or TP procurement option is employed, 

VfM is measured by the extent to which there is alignment wit the national and local priorities. 

This intuitively is a correct means by which VfM should be observed as all infrastructure 

projects must firstly be based on an economic and/or social impetus.  

 

In conclusion, the SEM model has assisted in identifying which factors are particularly 

important when considering VfM for PPP and TP projects. While broadly once can conclude 

that collectively the technical financial, social as well as political/legal factors as a whole are 

relevant to VfM, important nuances emerge when assessing the variables separately. The 

results of the SEM modelling will hopefully help to provide a more comprehensive 

understanding of which factors drive VfM for either PPP or TP projects, informing policy 

decisions about which of the two procurement options is more suitable under certain 

conditions. 
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5 PPP AND TP VfM ASSESSMENT 
 
 

5.1 Introduction 
 

One of the primary objectives of this study is to identify whether the argument that PPPs deliver 

greater VfM than TP projects holds, specifically in the African context. This assessment is 

critical as it examines the foundation on which many ex-ante VfM assessments are conducted 

to justify the selection of PPPs as a preferred procurement option over TP. An ex-post VfM 

assessment will help to build an evidence base of which procurement option, TP, or PPP, has 

actually achieved greater VfM. Ideally, such an analysis compares the benefits and costs, both 

financial and non-financial that would be generated from each procurement option in providing 

a similar public asset or service (Park et al., 2018). 

 

The literature review established that most previous studies on VfM have been focused on 

European markets. Much fewer analytical studies have explored actual (not theoretical) VfM 

in infrastructure projects in Africa. This highlights the importance of this chapter, and the 

overall study, to remedy this gap by conducting an ex-post VfM examination of PPP and TP 

projects in Africa. To do this, the chapter employs a panel regression econometric assessment 

of a pool of PPP and TP projects across Africa.  

 

The underlying logic of the econometric panel regression approach is that VfM is not purely a 

function of costs and benefits, but that there are certain important factors that drive VFM, and 

therefore the strength of these variables on a VfM outcome needs to be explored. Importantly, 

certain variables may have a greater influence on TP projects relative to PPP projects. 

Therefore, the analysis determines not just which procurement option yields VfM, which is 

rather rudimentary, but more interestingly, aims to unpack which factors have a greater 

weighting for TP and PPP projects, under certain conditions. Understanding which factors 

influence VfM for each procurement option then becomes critical when determining which 

procurement option to pursue. In summary, while the econometric approach does aim to 

provide a result in terms of which approach offers greater VfM, it goes further by highlighting 

the determining factors of a VM outcome. This, I argue, is of more value to policymakers and 

practitioners when making forward looking decisions about a particular procurement option.  
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In conducting this analysis, the chapter approaches VfM from two perspectives – the narrow 

shareholder view, as well as the broader stakeholder approach. This is important because the 

line of inquiry is not just whether VfM has been achieved, but how VfM is perceived – as a 

function of purely financial metrics, or as a broader concept incorporating more holistic 

elements that affect a wide range of stakeholders.  

 

The chapter firstly briefly sets out the panel regression model framework. It then presents the 

data and model specification before outlining the results. The final section provides an 

assessment of the econometric results, to complete the chapter. Firstly though, the chapter must 

begin with a discussion of how VfM will be observed i.e. the indicators to be used in observing 

VfM. 

5.2 Developing VfM indicators 
 

Historically, the most common approach to determining value for money has been a 

quantitative assessment of the costs of the project, in relation to a quantitative determination of 

financial return. The use of absolute cost and time quantitative measures as indicators of VfM 

only is deemed as an insufficient means to measure the complexity associated with 

infrastructure projects, particularly PPP projects (Lui et al., 2014).  More recent discussions 

have highlighted the importance of a broader value for money framework and indicators from 

which VfM can be assessed. This has particularly been in studies such as (Liu et al., 2014; 

Henjewele et al., 2011; and Yong, 2010). 

 

Lui et al. (2014) content that true VfM assessment focus on overall outcomes achieved, 

covering a wide range of issues within quantitative and qualitative contexts, such as whole life 

costs, service quality, social benefits, sustainability and maintainability of the service. An 

effective value for money assessment must therefore incorporate both a quantitative and 

qualitative set of indicators. Yong (2010) confirms this view and states that the key values in 

PPP performance indicators should not be entirely a function of costs, but broader issues 

incorporating project completion time and quality.  
 

Many studies have looked at performance indicators for construction projects, essentially as a 

basis to measuring VfM. As reflected in Table 31 below, most studies have focused on the cost 

and quality dimensions of VfM, linked to the shareholder approach. A few studies have 
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incorporated broader stakeholder satisfaction elements around user expectations, health and 

safety and the environment.  

 

Table 31: Summary of studies on VfM performance indicators 

Authors Measurement indicators 

Kumaraswamy and 

Thorpe (1996) 

Songer and Molenaar 

(1997) 

 

Lim and Mohammed 

(1999) 

Love and Holt (2000) 

 

Cox et al. (2003) 

 

Sohail and Baldwin (2004) 

 

Luu et al. (2008) 

 

Haponava and Al-Jibouri 

(2010) 

Hwang et al. (2010) 

 

Lai and Lam (2010) 

 

Idrus et al. (2011) 

Cost, project duration, quality, health and safety, quality of 

workmanship, functionality 

Cost, project duration, quality, client and project manager 

satisfaction, user expectations and satisfaction, quality of 

workmanship, dispute minimization 

Cost, project duration, quality, client and project manager 

satisfaction, quality, health and safety, functionality 

Product, service performance, corporate ability, individual 
ability, productivity 
 
Time, cost, quality, safety and productivity 
 
 
Time, cost, quality, stakeholders’ roles and responsibility, 
partnership and social-economic factors 
 
Time, cost, quality, safety, customer satisfaction, project 
team performance, change and material management 
 
Time, cost, quality, safety, value and objective, 
stakeholders’ requirements and communication 
 
Schedule (time), cost 
 
Time, profit, environment, quality, safety, effectiveness of 
process, level of dispute, innovation 
 
Quality of products, construction cost, construction time, 
health and safety, project management, technology, 
environment 

Source: Lui et al. (2014) 

 

The above list provides a useful reference point from which to start generating a set of 

indicators to measure VfM in PPP and TP projects. Given the complexity in measuring a VfM 

metric for projects based on primary data collection, the approach recently has been to assess 

VfM based on a set of standardized indicators.  
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In considering the selection of measurement indicators for this study, an important issue is 

whether the broader or narrower version of value for money is being considered. Where the 

narrow shareholder view is adopted, the indicators used are mainly monetary – project revenues 

and costs (as is evidenced in the table above). This is a very limited view only based on certain 

project specific data points, not incorporating broader factors that have a bearing on VfM. The 

AfDB (2016), in a review of infrastructure evaluation approaches and the approaches to VfM, 

noted that drawing aggregate conclusions simply from project level data points could be 

worrisome. They note that ‘such aggregate VfM would be flawed because project-level 

efficiency analysis does not capture all the relevant considerations’ (AfDB, 2016). 

 

More recent approaches have moved away from relying solely on indicators drawn from the 

narrow definition of value for money and are rather electing to consider the overall performance 

of projects when identifying VfM measurement indicators. Moving beyond assessing just 

financial indicators allows the researcher to delve more broadly when collating information, 

and then attempt to bring together the different elements into a concise conclusion. This 

however does create the potential for ambiguity in the outcomes. Specifically, it becomes more 

difficult to categorically state whether greater value for money has been achieved in one project 

versus the other where varied indicators are used. To remedy this, the approach has been to use 

internationally accepted standards, which have been developed by institutions such as DfID, 

the OECD, and the World Bank.  

 

One set of indicators that has increasingly become common is the DAC evaluation criteria. The 

Organisation for Economic Co-operation and Development (OECD)’s Development 

Assistance Committee (DAC) developed six criteria for evaluating development projects and 

programs. The criteria are relevance, coherence, effectiveness, efficiency, impact and 

sustainability; and these serve as a normative framework used to determine the worth (value) 

of an intervention (policy, strategy, programme, project or activity) (OECD, 2023). Table 32 

provides a brief description of the criteria.  
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Table 32: OECD DAC Evaluation Criteria 

Criteria Definition 

Relevance  Is the intervention doing the right things? 

The extent to which the intervention objectives and design respond to 

beneficiaries, global, country, and partner/institution needs, policies, and 

priorities, and continue to do so if circumstances change. 

Coherence How well does the intervention fit? 

The compatibility of the intervention with other interventions in a country, 

sector or institution. 

Effectiveness Is the intervention achieving its objectives? 

The extent to which the intervention achieved, or is expected to achieve, its 

objectives, and its results, including any differential results across groups. 

Efficiency How well are the resources being used? 

The extent to which the intervention delivers, or is likely to deliver, results in an 

economic and timely way. 

Impact What difference does the intervention make? 

The extent to which the intervention has generated social, environmental and 

economic effects that are longer term or broader in scope than those already 

captured under the effectiveness criterion.  

Sustainability Will the benefits last? 

The extent to which the net benefits of the intervention continue or are likely to 

continue. 
Source: OECD, 2023 

 

The above criteria have recently been adopted to measure VfM for infrastructure projects, both 

in Africa and internationally. The efficiency indicator is the closest to the narrow view of VfM 

– the shareholder approach. If one were to look at this approach only, then this would be the 

indicator of interest. For a broader VfM assessment, all the indicators can be applied, and often 

an overall aggregate VfM indicator is derived, based on an average of the indicators. 
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5.3 Panel regression methodology 
 

The empirical link between macroeconomic variables and infrastructure financing options – 

PPP or TP, is analysed in this chapter through a panel regression analysis. A panel dataset is a 

cross-sectional time-series dataset which provides repeated measurements of a certain number 

of variables over a set period on observed units, such as individuals, households, firms, cities, 

and countries (Eom et al., 2007). The number of observations in the samples are often the same 

across all periods (balanced panels), while in some cases, particularly in random surveys, the 

number of observations in the samples from one period are not identical to those from another 

(unbalanced panels). In general, an unbalanced panel dataset results from missing observations 

for certain variables for a certain number of periods of time (Eom et al., 2007). 

 

Panel data is particularly useful for exploring causal relationships. Gujarati and Porter (2009) 

argue that panel data enhances empirical analysis in ways that could not be achieved if only 

time series or cross-sectional analysis were conducted. Some advantages of panel data are that 

by combining time series and cross-sectional observations, panel data provides more 

informative outcomes, less collinearity among variables, and can better study more 

complicated phenomenon and behavioural models (Gujarati and Porter, 2009).  Panel data also 

controls for heterogeneity present in country data, while time series and cross-sectional 

approaches do not take this heterogeneity into account and so increase the likelihood of 

generating biased estimates (Baltagi, 2005). Further, because panel data is a combination of 

time series and cross-sectional data, it permits more degrees of freedom, less collinearity, and 

more variability and efficiency (Hsiao, 2003).  

 

The general regression equation model of panel data is depicted as follows:  

 

𝑌"! = 𝛽* 	+ 𝛽-𝑋"!,- + 𝛽-𝑋"!,/ + 𝛽-𝑋"!,0 + 𝑣"! ,      (6.1) 

 

 i = 1….,T k =1….,k                
 
where 

i is the unit of observation 

t is the period of time 

k indicates the kth explanatory variable 

B0 is the intercept 
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Bk is the coefficient of each explanatory variable 

Vit is the error term 

 

The error term above vit,, can be split into two elements, a cross-section unit-specific error, ai, 

and an idiosyncratic error uit. The error term ai does not change over time while uit varies over 

the cross-sectional units and time (Eom et al, 2007). Eom et al (2007) provide a justification 

for splitting the error term, in that by separating the error terms into two parts, if it was possible 

to eliminate some part of them using panel data, the concerns of omitted variable bias caused 

by unmeasured unit-specific factors would be significantly reduced. The basic panel data 

regression equation therefore becomes: 

 

𝑌"! 	= 	 𝑎" + 𝛽-𝑋"!,- + 𝛽-𝑋"!,/ + 𝛽-𝑋"!,0 +	𝑢"!     (6.2) 
 

This is known as the error component model. The time-constant but unit-specific error ai 

depicts the unobserved factors in the regression, which are extremely hard to measure. There 

are four general estimation techniques/models for panel data, as follows: 

● Pooled OLS model 

● Fixed effects model (FEM) 

● Random effects model (REM) 

● Correlated random effects model (CRE) 

 

The estimation methods of these models above are classified by how they treat the error term 

ai. The pooled OLS model does not distinguish it from other types of errors, whereas the fixed 

effects model regards it as coefficients to be estimated, and the random effects model treats it 

as random variables (Eom et al, 2007). Each of these estimate methods are discussed in a bit 

more detail below.  

 

Pooled OLS model 

 

The pooled OLS approach is the simplest and most basic method to estimate panel data. In this 

model the approach is to pool the data and apply OLS, ignoring the cross-section and time 

series elements of the data (Gujarati and Porter, 2009). The key assumption here is that the 
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composite error term is not correlated with the explanatory variable (Eom et al, 2007). The 

pooled OLS equation is set out below, as follows: 

 

Y = 𝛽0 + 𝛽1χ1 + 𝛽2χ2 +…+ 𝛽kχk + ai + v      (6.3) 
 

The subscripts i and t are no longer relevant due to the above assumption where the time and 

cross-sectional elements are deemed to not be relevant. It is assumed here that the explanatory 

variables are non-stochastic, implying that they are not correlated with the error term. It is also 

assumed here that the error term is independently and identically distributed with a zero mean 

and constant variance (Gujarati and Porter, 2009). The model is only applicable where the 

cross-sectional units under examination are homogenous, which is rarely the case (Asteriou & 

Hall, 2007).  

 

The main drawback of the pooled OLS approach is that it disregards the key features of panel 

data - time and cross-sectional dimensions. Xu and Lee (2007) therefore argue that the 

assumption of pooled OLS is problematic since it is not possible to measure all time-constant 

and unit-specific effects and include them in the model. Therefore, when using OLS for panel 

data, the assumption is usually violated. Further, Gujarati and Porter (2009) state that the 

pooled OLS approach ‘camouflages’ the heterogeneity that exists, given that it is assumed to 

be subsumed in the disturbance term. They argue that in such an instance the estimated 

coefficients may be biased as well as inconsistent. Applying this to the context of this study, 

the primary shortcoming of the pooled OLS model is that it does not differentiate between 

countries and so ignores the heterogeneity existing in the different country cross-sectional units 

(Hill et al. 2012).  

 

To account for autocorrelation and heteroskedasticity in panel regressions, studies have 

typically used generalized least squares methods. Mengistu (2013) however argues that this 

has drawbacks as it ‘imposes an assumed distribution’ on the error terms which is not testable, 

and in the event of misspecification, may lead to incorrect standard errors and biased 

coefficients.  
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Fixed effects model (FEM) 

 

The fixed effects model is applied when there is a need to control for omitted variables that are 

constant over the period and vary across the units (Eom et al, 2007).  The term ‘fixed effects’ 

is because, although the intercept may differ across subjects (the countries in this case), each 

entity’s intercept does not vary over time, meaning the intercepts are time-invariant (Gujarati 

and Porter, 2009). When estimating an equation, e.g., equation (2) above, using the fixed effects 

model, it is assumed that the unobserved heterogeneity (ai) is correlated with the explanatory 

variable (χitk). Another important assumption is that the idiosyncratic error (uit) is independent 

of the explanatory variable (χitk) (Eom et al, 2007; Baltagi, 2001; Wooldridge, 2006).  

 

The fixed effects model is therefore: 

𝑌"! =	𝛽* +	𝛽-𝑋"! +	𝛽/𝑋/"! +⋯+ 𝛽0𝑋0"! + 𝜀"!     (6.4) 

 

The fixed effects model is applied where the researcher is only concerned with the impact of 

variables that vary over time. When using fixed effects, the assumption is that a factor within 

the variable may impact or bias the predictor or outcome variables, and this needs to be 

controlled for. The fixed effects model removes the effect of the time-invariant characteristics 

so that the net effect of the predictors on the outcome variable can be adequately assessed 

(Torres-Reyna, 2007). 

 

A further key assumption of the fixed effects model is that the time-invariant elements are 

unique to each individual entity and should not be correlated with other individual 

characteristics. Thus, each entity’s error term and the constant, which captures individual 

characteristics, should not be correlated with each other. Where the error terms are correlated, 

then the fixed effects approach is no longer appropriate (Torres-Reyna, 2007). Importantly, 

Torres-Reyna (2007) note that fixed effects does not work well with data for which within-

cluster variation is minimal or for slow changing variables over time. This is an important 

consideration for this study’s panel regression, as there is unlikely to be large changes in the 

explanatory variables over time, given the nature of macro-economic variables, which typically 

have steady incremental changes over time (thus slow changing over time), rather than 

significant fluctuations over a short period, except in a period of macro-economic 

shocks/volatility.  
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Random effects model  

 

The rationale underlying the random effects model is that the variation across entities is 

assumed to be random and uncorrelated with the predictor or independent variables included 

in the model. This is the key difference between the random effects model and the fixed effects 

model. The crucial distinction between the fixed effects model and random effects model is 

whether the unobserved individual effect embodies elements that are correlated with the 

regressors in the model, not whether these effects are stochastic or not (Green, 2008). Torres-

Reyna (2007) state that if there is a belief that the differences across entities have some 

influence on the dependent variable, then a random effect model is more appropriate to 

consider. 

 

The random effects model is specified as follows: 

𝑌"! =	𝛽*! +	𝛽-𝑋-"! +	𝛽/𝑋/"! + 𝜀"!       (6.5) 

 

Where: 

𝛽*! =	𝛽* +	𝛽/𝑧! +	𝑢!        (6.6) 

 

These equations are macro and micro components of the model and are estimated together as 

one equation by substituting the micro part into the macro part as follows: 

 

𝑌"! =	𝛽*! +	𝛽-𝑋-"! ++	𝛽/𝑧! + (	𝑢! 	+ 	𝜀"!)      (6.7) 

 

Where 𝑌"! is the dependent variable, 𝛽* is the intercept term in the fixed part of the model, 𝑋-"! 

is a series of time-variant covariates with coefficient 𝛽-, and 𝑧! is a series of time-invariant 

covariates with coefficient 𝛽/. The random part of the model consists of 𝑢!, the disturbance 

term of the time-invariant variables also known as the random effect and 𝜀"! is the regression 

disturbance term (Bell and Jones, 2015).  

 

The random effects model regards the unobserved heterogeneity as random variables rather 

than fixed ones (Baltagi, 2001; Xu and Lee, 2007). Baltagi (2001) notes that therefore the 

random effects model is more appropriate when the cross-sectional units are randomly selected 

from a large population. If a variance structure among the groups is known, the random effects 
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model can be estimated by the generalized least squares, but if the variance structure is 

unknown, the feasible generalized least squares method is more appropriate to estimate the 

variance structure (Xu and Lee, 2007). The individual characteristics that may or may not 

influence the predictor variables needs to be specified, this may however lead to omitted 

variables bias in the model.  

 

Correlated Random Effects Model (CRE) 

 

An alternate approach is termed the correlated random effects model. This addresses the issue 

that arises from the assumption that the random intercept is uncorrelated with the regressors, 

which is seen as restrictive (Antonakis et al., 2019). The CRE model relaxes the above 

assumption by adding cluster means to the model. The approach originates from the work of 

Mundlak (1978) and become termed the correlated random effects model by Wooldridge 

(2010, 2013).  

 

The CRE equation is specified below: 

𝑌"1 =	𝛾* +	𝛾- +	𝛾/(234!56!789)𝑋81 + 𝑢1 +	𝑒"1 																																																																											(6.8) 

 

To specify a CRE model, the cluster mean of Xij regressor is included in the model. 	𝛾- provides 

the within effect, with 𝛾/ producing either the between or contextual effect.  

 

The within effect tells how characteristics or actions of an individual affect individual level 

outcomes. The contextual effect however tells how characteristics or actions of other 

individuals in the same context affect individual level outcomes. In the context of this study, a 

contextual effect would examine whether the macro-economic characteristics/conditions of one 

country, affect the amount of infrastructure investment received by another country. However, 

this may not always hold as investment decisions are country specific. Although investors who 

are considering an investment may look at two similar country destinations, the investment 

decision is made on an assessment of each country and its underlying context.  
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Comparing the three models 

 

It is important to clearly clarify the difference between the fixed effects and random effects 

models. For the fixed effects, each cross-sectional unit has its own fixed intercept value, in all 

N such values for N cross-sectional units. For the random effects, the common intercept 

represents the mean value of all cross-sectional intercepts, and the error component represents 

the random deviation of individual intercept from this mean variable (Gujarati and Porter, 

2009).   

 

A vital assumption in both the fixed effects and random effects models is that the random part 

of the model is uncorrelated with the regressors (Antonakis et al. 2019). The REM introduces 

an additional element, that in addition to the 𝑒𝑖𝑗 term, a 𝑢𝑗 term is introduced too. Thus, 

compared to the FE model, the RE model has an additional assumption that 𝑐𝑜𝑣(𝑥𝑖𝑗,𝑢𝑗)=0, 

which is referred to as the random effects assumption (Antonakis et al. 2019).  

 

The correlated random effects model essentially unifies the fixed effects and random effects 

models. As an advantage over both models, this modelling approach provides the estimates for 

both within and between or contextual effects simultaneously (Antonakis et al. 2019). More 

specifically, the correlated random effects model is an advantage over the fixed effects model, 

as the correlated random effects allows for modelling effects of variables that are constant 

within cluster i.e., between or contextual effects (Antonakis et al. 2019). Antonakis et al. (2019) 

note that the correlated random effects model makes it easier to transition between the fixed 

effects and random effects, and tests if unobserved level 2 effects are correlated with the 

explanatory variables, and if so, with which explanatory variables specifically. However, 

importantly, due to the fact that the level 1 estimates from a correlated random effects model 

are identical to the fixed effects estimates, the correlated random effects model is less efficient 

than the random effects model, where the random effects assumption holds.  

 

Figure 15 below, adopted from (Antonakis et al. 2019) provides a useful decision tree to help 

identify which model is most effective, based on a consideration of the within, between and 

contextual effects. A fixed effects model is appropriate where there are within effects only, and 

the random effects assumption does not hold. Where between and contextual effects hold, the 

decision then becomes between a random effects model and the correlated random effects. 

Where the random effects assumption holds, then the random effects model is appropriate. 
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However, where contextual effects are considered, then the correlated random effects can also 

be considered, by applying cluster means to the model.  

 
Figure 15: Decision tree for estimation models 

Source: Antonakis et al. 2019 

 

Tests for panel regression techniques 

 

The first step in a panel regression is to determine which of the above regression techniques is 

most appropriate. The tests typically employed are the Hausman test and the Likelihood ratio 

test. These tests are important to ensure that the correct model is applied. Particularly, the 

random effects model should only be used of the random effects assumption is empirically 

assessed through the above tests. The tests can be run sequentially, firstly testing between fixed 

effects model and the random effects model, and if the random effects model emerges as the 

preferred method, then further testing between random effects model and the correlated random 

effects model to see if the correlated random effects model should be applied.  
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Hausman test 

The purpose of the Hausman test is to decide between a fixed or random effects model. The 

null hypothesis is that the preferred model is a random effects model. It tests whether the unique 

errors (ui) are correlated with the regressors, the null hypothesis is that they are not. The 

notation for the test is shown below.  

 

H0: Select RE (p>= 0.10) 
H1: Select FE (p =<0.10)  

 

Likelihood ratio test 

This test is used for comparing nested models. It therefore cannot be used to compare the fixed 

effects model and the random effects model. However, it can be applied to a comparison 

between the random effects model and the correlated random effects. This is achieved by 

comparing the maximum likelihood estimates of an RE model against the correlated random 

effects model. A statistically significant ꭓ2 value indicates that the model with cluster means 

the correlated random effects fits the data better than does the random effects model, thus 

rejecting the random effects assumption. 

 

5.4 Data and model specification 

5.4.1 Data 
 
Projects’ selection 

The most comprehensive source of data and project information on both PPP and TP projects 

collated in one database is held by the African Development Bank (AfDB). The AfDB keeps 

records of over 2000 infrastructure projects which it has played a significant part in financing. 

The projects are delineated by certain categories – country, year, sector, and by the designation 

‘Sovereign’ and ‘Non-Sovereign’. Sovereign projects are those which are undertaken by 

African governments with some AfDB financing support but with no private sector 

participation (except possibly in a subcontracting role). Such projects are therefore akin to TP 

projects as defined in this study. Non-sovereign projects are those with significant private 

sector funding participation, in addition to funding provided by the AfDB. These are essentially 

PPP-type projects.  
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While comprehensive, the AfDB database does not include every single large infrastructure 

project undertaken in Africa – it only accounts for projects where the AfDB has played a role; 

despite this, it remains the most complete source of actual (not estimated) data on infrastructure 

projects on the continent, especially as it captures both TP and PPP projects. An alternate 

database, the World Bank’s PPI database, only captures PPP type projects with no TP projects; 

further, it is mainly made up of estimates and contract values.  

 

Table 33 shows a breakdown of the projects captured on the AfDB database, by sector and 

procurement type. 96% of the projects are Sovereign, showing the dominance of government 

led transactions historically. One important factor to note is what is defined as a ‘project’. 

Projects on this database include a broad spectrum, spanning actual infrastructure investments, 

but also funding of feasibility studies, as well as sector support initiatives that the AfDB has 

supported. Hence the large number of projects, particularly on the Sovereign side does not 

necessary equate to investments where an infrastructure asset is being financed. Unfortunately, 

the database does not easily distinguish between these categories, so one must examine project 

specific details to unpack the nature of the financing or support provided.  

 

Table 33: AfDB portfolio of infrastructure projects 

Sector   Non-Sovereign Sovereign Total 
Social  3 671 674 
Transport  22 637 663 
Water supply & sanitation  1 477 478 
Power/Energy  50 375 425 
Urban Development   6 6 

Total  76 2166 2242 
Source: AfDB, 2024 

 

Most important, for the projects which have been completed, the AfDB conducts a project 

completion evaluation. One of the indicators measured in the project completion reports is 

VfM. The project completion reports have a section for project completion rating, based on the 

VfM criteria – relevance, effectiveness, efficiency, sustainability and an overall VfM rating. 

The completion reports therefore provide a useful indicator for VfM at a project level, and the 

sub-components thereof. To our knowledge no other such database exists in Africa where VfM 

indicators are measured for a large enough set of infrastructure projects. This study therefore 
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draws on these reports to extract the VfM indicators to use as the dependent variable for the 

study. 

 

The main limitation with the data however is that the VfM assessment is conducted at the end 

of projects which the AfDB has supported. Therefore, only projects classified as ‘completed’ 

by the AfDB would qualify for inclusion in this study as VfM assessments are only conducted 

at this stage. This restriction reduces the population of projects from which an assessment can 

be conducted. Another limiting factor is that completion reports have not been published for 

all projects listed as completed. In many instances, the data portal has missing fields and final 

completion reports have not been loaded. All such projects were therefore excluded as no VfM 

scores could be obtained.  

 

The next restriction placed was on the sectors selected. Most research on PPPs, as shown in the 

literature review, have preferred to be centred in one sector but have projects across countries. 

This approach is logical because the differences in projects across sectors is more varied than 

across countries, especially within a specific region (Blanc-Brude et al. 2006; Atmo et al. 2017; 

Oshea et al. 2019). It will impose a significant level of complexity if the database includes 

projects across a wide range of sectors such as transport, energy, water, ICT, healthcare etc. 

This is because the technical structure of these projects differs significantly and they also have 

different dependencies, which may impact the outcomes if many sectors are examined together. 

At most two sectors of roughly similar characteristics may be selected – e.g. economic 

infrastructure sectors (transport and power) may be clustered and social infrastructure sectors 

(water, housing) may also be clustered together.  

 

The social sector has the largest number of projects in the AfDB’s database. This is to be 

expected as this sector spans infrastructure such as schools, hospitals, housing etc. Thus, it is 

quite a broad category, and further many of what are termed projects here are smaller scale 

programmes and policy initiatives, not large infrastructure investments that are the object of 

this study. Secondly, there are only three non-sovereign social projects, limiting the potential 

for consideration for this assessment. A similar dynamic is observed for the water/sanitation 

sector. For these reasons the social sector is not ideal to be included in the regression. 

 

The transport and power sectors are the two with the highest number of actual infrastructure 

investments. Within transport, the projects are further categorized into road, rail, and port 
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projects. A practical consideration is also applied, in choosing sectors where the most 

completed projects are, to enable a larger sample of projects for the regression. The transport 

and power sectors we therefore selected for inclusion in the study as these have the highest 

number of completed projects in the AfDB, particularly the road sector.  

 

Given the above factors, the following selection criteria was applied in selecting projects for 

this study: 

• Only actual ‘projects’ where there was an investment in a physical infrastructure asset 

• Projects that have been tagged as completed 

• Projects where there is financing of an infrastructure asset (therefore excluding 

financing of feasibility studies, policies and programmes) 

• Projects in the transport or power sectors only 

• Projects where a project completion report has been published or VfM data is available 

 

The final criterion was the most challenging given that project completion reports have not 

been published for quite a few of the projects on the AfDB’s database that have been tagged as 

‘completed’. This limits the sample of projects that could be included in the analysis.  

 

The final sample for the analysis is made up of 58 projects, across 22 countries. Of these, 12 

were PPP projects and the remainder, 46 were TP projects. The database is skewed towards TP 

projects, as is to be expected, given that TP projects make up a much larger percentage of the 

overall number of projects undertaken with the AfDB’s involvement. This is also likely 

reflective of the general pattern of infrastructure projects in Africa, as these are mostly 

dominated by public sector projects, with PPPs only becoming a mode of financing more 

recently.  

 

The projects span the period 2002 – 2017. The time span was not determined upfront but is a 

result of the availability of data. It was not feasible to get any projects from a more recent 

period as these would not have reached the completion stage where VfM has been measured. 

Kenya has the most projects with 9, followed by Cameroon, Ethiopia and Morocco with 5 each. 

Ghana has 4 projects, and then Egypt and Senegal follow with 3 projects. Burundi, Chad, Cote 

d’Ivoire, Malawi, Rwanda, Tanzania, and Uganda all have 2 projects. The remaining countries 

have just one project, as shown in Figure 16. 
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Figure 16: Projects selected per country for panel regression 

Source: AfDB Data Portal, 2024 

 

One may argue that it is important to have a relatively common spread of projects per country. 

In an ideal setting this would be desirable, however the limitations noted above in the project 

selection imply that this is the best fit of projects available. There is a risk that country specific 

dynamics will not be accurately accounted for given that some countries have just one or two 

projects. However, the counter argument is that infrastructure projects are generally quite 

similar and given that all of these are developing countries within Africa, they are likely to face 

similar non-project factors. Further, the country constraint is balanced by the fact that all the 

projects were undertaken by one main funder, the AfDB, thus they can still be seen as a 

common set of projects that underwent a similar financing process. The country dynamics are 

still tested in the regression, with specific variables which are discussed in the section on 

explanatory variables.  

 

Table 34 presents the distribution of the projects by procurement type and sector. There is an 

almost event split between the power sector (30 projects) and the road sector (28). 79% of the 

projects are traditionally procured, and 21% are PPPs. This is to be expected given the general 

historical dominance of traditional projects across Africa. 
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Table 34: Projects selected by procurement type and sector 

  PPP TP Total 
Power 9 21 30 
Road 3 25 28 
Total 12 46 58 

 

Dependent variables 

The dependent variable to be tested is VfM as captured from the project completion reports. In 

considering the selection of the measurement indicator to be used for VfM, an important issue 

is whether the broader or narrower version of value for money is being considered. As stated 

in the literature review, studies from a few decades ago focused very much on the narrow 

version of VfM and in many instances only looked at two indicators – construction time and 

cost overruns. More recent approaches have moved away from this narrow definition of value 

for money, and rather considered the overall performance of projects over their lifetime.  

 

The project completion reports provide not just an overall VfM score, but the underlying 

components that make up VfM (as set out in section 1 of this chapter). This enables a more 

comprehensive analysis to be conducted of VfM at three levels – overall VfM, VfM based on 

the narrow definition (i.e. efficiency and effectiveness) and broader elements of VfM 

(relevance and sustainability).  

 

Therefore 5 dependent variables are considered separately. The standardised definitions of 

these variables were provided earlier as per the OECD standards. Given that this study will 

draw specifically on these indicators as adopted by the AfDB for the dependent variables, the 

AfDB’s definitions (albeit almost identical) for these criteria is specified below in Table 35 for 

clarity on what the variables represent in this context.  
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Table 35: VfM definitions as per AfDB evaluation criteria 

Dependent 

variable 

Dimensions as per AfDB 

Overall VfM rating  Average of the sub-elements 

Relevance  Consistency of project with (i) Country’s overall development 

strategy and the AfDB assistance strategy for that country (ii) AfDB’s 

statutory requirements, comparative advantage and policy priorities 

Efficiency  Extent to which the project benefits, actual or expected, at the time of 

evaluation, are commensurate with inputs, looking at cost and 

implementation time.  

Effectiveness Extent to which the project achieved development objectives 

articulated at approval and specified in categories such as policy 

goals, physical, financial, institutional, social and environmental, 

recognising any changes introduced since approval 

Sustainability  Likelihood that project results, actual or expected at the time of 

evaluation will be maintained over the intended useful project life 

Source: AfDB, 2001 

 

The AfDB’s completion reports rates each of the above criteria (except aggregate VfM) on a 
4-point scale as follows: 
 

• 4 - Highly satisfactory – project achieved or expected to achieve, or exceeded criteria 
• 3 – Satisfactory – project achieved or expected to achieve major relevant elements of 

criteria 
• 2 – Unsatisfactory – project failed to achieve most of the relevant elements of criteria 
• 1 – Highly unsatisfactory – project failed to achieve any of its relevant objectives 

 
The aggregate VfM score is an average of the four subcategories. Annexure 2 provides the 

specific indicators and scoring template used for each of the four criteria. The report published 

does not however provide the scorings for each indicator, just at the aggregate level per criteria 

(see annexure 3). Although the scoring criteria is quite clear, it is noted that the ratings are 

made by the evaluator based on his/her own assessment and judgement, and on the significance 

that they attach to each component of the evaluation criteria (AfDB, 2001). This introduces 

some subjectivity into the project ratings, especially where different projects are rated by 

different evaluators. Further, the AfDB does conduct a final review of the evaluation, with a 

view to obtaining consistency across different evaluations.  
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Explanatory variables 

Three groups of explanatory variables are used – project specific variables, country 

macroeconomic variables (initial conditions), and thirdly institutional variables.  

 

To explore the factors that may influence VfM, a combination of project specific and country 

macroeconomic variables as well as institutional variables are examined. Project specific 

factors may be expected to be the most obvious determinant of VfM. However, given the nature 

of infrastructure projects (large, long horizon, often with a reliance on users to pay tariffs), the 

macroeconomic conditions of a country, as well as the prevailing institutional structures may 

have an impact on the performance of a project. The AfDB (2016), in a review of infrastructure 

evaluation approaches and the approaches to VfM, noted that drawing aggregate conclusions 

simply from project level data points could be worrisome. They note that ‘such aggregate VfM 

would be flawed because project-level efficiency analysis does not capture all the relevant 

considerations’ (AfDB, 2016). It is therefore necessary to consider the macroeconomic and 

institutional factors as well as project specific factors.  

 

Project specific factors: 

It is well established that the nature of a project’s performance will be the primary determinant 

of whether VfM is achieved. Therefore, the starting point of examining the variables that 

influence VfM are the variables linked to each project. Four project variables are included in 

the panel regression – procurement type, construction cost, sector, and scale.  

 

• Procurement type (PPP) - The primary analysis concerns whether PPPs have a positive 

effect on VfM or not. A PPP dummy variable is included as an explanatory variable to 

indicate whether a project is a PPP or not. The alternative is whether the project is a TP 

project. The AfDB’s categorization of ‘non-sovereign’ (i.e. PPP) or ‘sovereign’ (i.e. TP) 

was used as the determining criteria for the dummy variable.  

 

• Construction cost (Cost) – A project’s cost has been one of the most common determinants 

of VfM, but more so whether there are cost overruns rather than just the cost of the project. 

There is a theory that projects with a high cost often have lower value for money (Blanc-

Brude et al. 2006). Therefore, the panel regression tests whether indeed a negative relation 

exists between VfM and construction costs. The construction cost data was obtained from 
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the data provided by AfDB on each project, calculated as the capital cost to construct the 

project. 

 

• Sector (Sec) - The ‘Sec’ variable refers to the project’s sector. In an ideal setting where a 

large number of projects can be sourced within a sector, the regression will be conducted 

separately for each sector, similar to the approach of Blanc-Brude et al. (2006) where only 

the road sector was considered. For this study, where a relatively small sample size of 

projects is available, two sectors are chosen – the road and power sectors. A sector dummy 

variable is used to indicate whether a project is a road project or not, with the alternate 

classification implying that the project is a power project. 

 
• Scale (Scl) - An important consideration has been about the impact of the size of a project 

on VfM. It will be interesting to observe whether there is a pattern between the scale of a 

project (whether large or small) and VfM. Scale is defined separately from project 

construction cost. Most simple analysis use a cost threshold as a reference point for the scale 

(size) of a project. This is avoided for two reasons – the construction cost of the project has 

been included as a separate explanatory variable, and secondly, for many projects, there 

were additional infrastructure assets included in the project (e.g. often a large road included 

tolling infrastructure, bridges etc.). Therefore, just using a cost line item may result in 

inaccurate comparisons. A better measure is to use a technical specification of a project as 

the unit of measure for scale. in this instance the length of road in km and the size of the 

power plant in megawatts (MW) are adopted. For roads, a distinction was drawn at 100km, 

therefore a road with total length (considering all lanes etc.) less than 100km was considered 

a small road, and one with a total length above 100km is delineated as a large road. A similar 

benchmark was used in Blanc-Brude et al., (2006). For the power projects, a project above 

100MW is considered a large project, and one below 100MW is considered a small project. 

While perhaps a bit simplistic, this distinction does enable a categorization of the projects 

by scale. 

 

Country initial macroeconomic factors: 

Although VfM is observed at a project level, the performance of infrastructure projects is 

potentially dependent on the prevailing macroeconomic conditions of the country in which the 

project is located. This is built on the theory of initial conditions (Johnson and Takeyama, 2001; 

Melo et al. 2001). It has been suggested that the transition path of a country is reliant on both 
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its initial economic conditions and the economic policies it chooses to implement (Melo et al., 

2001). While this approach has been mostly applied to macroeconomic assessments, these 

could also impact at a microeconomic level – on industries, commercial entities and 

infrastructure projects. The rationale here is that the performance of an infrastructure project 

may be impacted by the prevailing macroeconomic conditions of the country, thus the inclusion 

of these factors as initial conditions. 

 

To effectively consider the initial conditions likely to be most relevant to infrastructure 

projects, five variables are included in the panel regression – GDP per capita, GDP growth, 

population density, a financial institutions index and finally the existing infrastructure 

endowment index. These are described further below. 

 

• GDP per capita (GDPcap) – GDP per capita provides a measure of the economic size of an 

economy. The GDP of a country is well established as an important determining factor of 

the extent of private sector investment (Mengistu, 2013).  The hypothesis being tested here 

is that stronger countries (in economic terms) are better able to deliver and maintain 

infrastructure projects effectively and efficiently, thus having a positive impact on VfM. 

 

• GDP growth (GDPgr) - GDP growth reflects the trajectory of the country in term of 

economic expansion. The economic trajectory a country has been on, either growing or 

declining is an important determinant of the ability to develop critical new infrastructure, 

but also of the general ability of users to pay for infrastructure services (Yurdakul et al. 

2021). This can therefore be an important underlying factor in how infrastructure projects 

perform. A sustained positive GDP growth gives an indication that a country is on a positive 

stable trajectory and that investments into infrastructure are likely to reap the anticipated 

benefits. This view may be more likely for PPP projects where there is significant private 

sector involvement and often a reliance on tariffs. Interestingly previous studies (Yurdakul 

et al. 2021; Mengistu, 2013) have had varying findings on the importance of GDP in PPP 

investment. 

 
• Financial development index (FD) - The advancement of a country’s financial system is also 

expected to have an important impact on the extent to which investment will be attracted. 

Mofokeng et al. (2023) note that given the significant infrastructure financing needs, 

accessing capital through well development financial markets is critical to successful 
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infrastructure development. This may be more pronounced for private sector investment and 

less so for government’s expenditure, except in the instances where a government raises 

capital on the financial market (typically through bond issuances) to help finance its 

infrastructure program.   

 
• Financial development can be considered as ‘a combination of depth (size and liquidity of 

markets), access (ability of individuals to access financial services) and efficiency (ability 

of institutions to provide financial services at low cost and with sustainable revenues, and 

the level of activity of capital markets) (IMF, 2015). The implication of this diverse 

combination of concepts is that multiple indicators would be required to comprehensively 

measure financial development in an economy. To overcome what may be viewed as the 

‘shortcomings’ of single indicators as proxies for financial development, a new 

comprehensive index, termed the Financial Development (FD) index, capturing both 

financial institutions (FI) and financial markets (FM) has been constructed by the IMF.  

 
• Financial Institutions here include banks, insurance companies, mutual funds, pension funds 

and other type of nonbank financial institutions. This broader remit of financial institutions 

is useful for this study, as many of these institutions are now actively investing in long term 

infrastructure projects, thus a narrow view of banks as the only institutions investing in 

infrastructure would be inadequate. Financial markets include mainly stock and bond 

markets (IMF, 2015). For the two sub-indexes, a list of indicators was chosen to measure 

these denoting depth (D), access (A) and efficiency (E) respectively.  
 

• Each indicator is normalized between 0 and 1, therefore the highest value of a given variable 

across time and countries is 1 and all other values are measured relative to the maximum 

values. The indicators are then aggregated into the six sub-indices, based on a weighted 

average approach drawn from a principal component analysis methodology (IMF, 2015).  

 

Table 36: Variables used in construction of FD Index 

 Financial Institutions Financial Markets 
Depth • Private sector credit (% of GDP) 

• Pension fund assets (% of GDP) 
• Mutual fund assets (% of GDP) 
• Insurance premiums, life and non-

life (% of GDP) 

• Stock market capitalisation to GDP 
• Stocks traded to GDP 
• International debt securities 

government (% of GDP) 
• Total debt securities of financial 

corporations (% of GDP) 
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• Total debt securities of non-financial 
corporations (% of GDP) 

Access  • Branches (commercial banks) per 
100,000 adults 

• ATMs per 100,000 adults 

• Percent of market capitalisation 
outside of top 10 largest companies 

• Total number of issuers of debt 
(domestic and external, nonfinancial 
corporations and financial 
corporations) 

Efficiency • Net interest margin 
• Lending deposits spread 
• Non-interest income to total 

income  
• Overhead costs to total assets 
• Return on assets 
• Return on equity 

• Stock market turnover ratio (stocks 
traded/capitalisation) 

Source: IMF, 2015 
 
Applying this database to this study, The broad Financial Development Index (FD) is applied 

in the panel regression estimation. 

 

• Population density – (Popden)- Population has been used in some studies (Yurdakul et 

al. 2021; Mengistu, 2013, Hammani, 2006) given the rationale that private sector 

investments, particularly those that rely on user-fees/tariffs, are assumed to be more 

sustainable in large populations. Thus, countries with larger populations may, in theory, 

be better placed to attract PPP investment. However, this assumption may not hold in 

instances where the primary off-taker is the government, particularly in the African 

context where most of the infrastructure needs are for social infrastructure services 

where a toll/tariff may not apply. Also, given that large government infrastructure 

services are more often provided for dense rather than sparsely distributed populations, 

population density is a more important measure to consider. Prieto et al., (2015) argued 

that there are economies of scale to be derived from infrastructure investments in larger 

urban areas with high population density.  Countries with large population densities are 

therefore expected to have greater infrastructure investment needs. This assertion was 

confirmed in the study by (Yurdakul et al. 2021). 

 

• Existing infrastructure endowment (IDI) – The level of investment in an economy has 

also been seen as an important determiner of how infrastructure projects perform. 

Yurdakul et al., (2021) include total investments as a percentage of GDP as an indicator 

in their assessment. The rationale here was that the higher the existing stock of 
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investment, the greater the likelihood of more PPP projects. I argue that for 

infrastructure projects, a more relevant measure is the level of existing infrastructure 

endowment. This posits that countries with a stronger level of infrastructure 

development, are more likely to execute future projects better. This is both due to 

having a good base of infrastructure on which to develop further, but also the ability to 

draw on previous experience in implementing infrastructure projects.  

 
• The Africa Infrastructure Development Index (AIDI) was developed by the African 

Development Bank (AfDB), to monitor the status and progress of infrastructure 

development across the continent. The database aims to benchmark the relative 

performance of African countries’ infrastructure sectors. The database ranks 

infrastructure development across African countries on a scale of 0 to 100, with 100 

representing the highest possible score. The first edition of the index was published in 

2011. The most recent publication covers 2000 to 2020.  

 
• The data was collected as part of the AfDB’s Africa Infrastructure Knowledge Program, 

and is based on four main components – transport, electricity, information and 

communication technologies (ICT) and water/sanitation, to develop composite indices 

for each component (Ncube, 2013). The composite index is calculated as a weighted 

average of indicators for each component that comprise more than one indicator. The 

weights are based on the inverse of the standard deviation of each normalized 

component. 

 
• Since the components of the AIDI are originally measured in different units, the 

observations are “standardized” or “normalized” to permit averaging, with the average 

regarded as a composite index. The composite index is calculated as a weighted average 

of indicators for each component that comprise more than one indicator.  

 

Institutional/governance factors: 

As noted repeatedly throughout this study, one of the main objectives is to broaden the set of 

variables typically examined as influencing PPP and TP investments. The main contribution of 

this study, beyond the comparative analysis of factors affecting PPP and TP projects, comes in 

furthering the analysis to examine the possible impact of ‘institutional’ factors on VfM. These 

factors are important to consider as it is theoretically accepted that they have an impact, perhaps 
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somewhat nuanced, on investment flows into infrastructure projects. The empirical assessment 

of this impact, on a large scale, across countries in Africa has however been lacking. Yurdakul 

et al. (2021), who although do not include these factors, concede that the effect of 

institutional/governance related factors on PPP activities is important to consider, and measure 

empirically. It is therefore important for this study to include these variables in the panel 

regression.  

 

Data are from the Worldwide Governance Indicators (WGI), a research dataset that measures 

and reports several governance parameters. Governance here is considered under three broad 

parameters – (a) the process by which governments are selected, monitored and replaced; (b) 

the capacity of the government to effectively formulate and implement sound policies; and (c) 

the respect of citizens and the state for institutions that govern economic and social interactions 

among them (Kaufmann et al. 2010). Three categories of governance for each of these areas 

are defined, as follows: 

 

(a) the process by which governments are selected, monitored and replaced 

• Voice and Accountability – capturing perceptions of the extent to which a country's 

citizens can participate in selecting their government, as well as freedom of expression, 

freedom of association, and a free media. 

• Political Stability and Absence of Violence/Terrorism – capturing perceptions of the 

likelihood that the government will be destabilized or overthrown by unconstitutional 

or violent means, including politically‐motivated violence and terrorism. 

 
(b) the capacity of the government to effectively formulate and implement sound policies 

• Government effectiveness – capturing perceptions of the quality of public services, the 

quality of the civil service and the degree of its independence from political pressures, 

the quality of policy formulation and implementation and the credibility of the 

government’s contribution to such policies 

• Regulatory Quality – capturing perception of the ability of the government to formulate 

an implement sound policies and regulations that permit and promote private sector 

development 

 
(b) the respect of citizens and the state for institutions that govern economic and social 

interactions among them 
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• Rule of Law – capturing perceptions of the extent to which agents have confidence in 

and abide by the rules of society, and in particular the quality of contract enforcement, 

property rights, the police, and the courts, as well as the likelihood of crime and 

violence. 

• Control of corruption – capturing perceptions of the extent to which public power is 

exercised for private gain, including petty and grand forms of corruption, as well as 

‘capture’ of the state by elites and private interests. 

 

The indicators are built up from perceptions-based data sources, from 31 different sources. 

These summarize the views on the quality of governance provided by a large number of 

enterprises, citizen and expert survey respondents in industrial and developing countries. The 

data are gathered from survey institutes, think tanks, non-governmental organizations, 

international organizations, and public sector bodies (Kaufmann et al., 2010). The indicators 

are measured on a scale from -2.5 to 2.5, and in percentile rank ranging from 0 to 100. The 

indicators can therefore be used to make comparisons of countries over time, as well as 

compare the scores of different countries. 

 

One thing to note with the WGI is the linkages between the indicators. In fact, Kaufman et al 

(2010) note that the six indicators of governance should not be seen as being totally 

independent of each other. They concede that it is not surprising that the six measures of 

governance are strongly positively correlated, given the inter-relationships with such measures 

of institutional and governance variables. This implies the possibility of multicollinearity in the 

indicators, which must be considered when conducting the regression analysis. 

 

Given that the focus of this study is on the impact of these factors on PPP investment decisions, 

the first category of the WGI, which deals with the formation of governments, is less relevant. 

For the purposes of this study, four of these composite indicators are deemed most relevant: 

• Regulatory Quality 

• Control of Corruption 

• Voice and Accountability 
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Given the interdependencies of the WGI and therefore the likelihood of high correlation 

between the variables, the variables are firstly used interchangeably, rather than being modelled 

at the same time. 

 

5.4.2 General model to be estimated 
 
The VfM indicator is fed into an econometric model as the dependent variable to facilitate an 

examination of the cause-and-effect relationships underlying a VfM outcome. The underlying 

logic of the econometric approach is that VfM is not purely a function of costs and benefits, 

but that there are certain important factors that drive VfM, and the strength of these variables 

on a VfM outcome needs to be observed. While the econometric approach yields a result in 

terms of whether PPP offers greater VfM, it does so by further highlighting the other 

determining factors of a VfM outcome. This, I argue, is of more value to policymakers and 

practitioners when making forward looking decisions about a particular procurement option.  

 

The following general equation is estimated: 

𝑉𝐹𝑀"1 = 𝛽* +	𝐵-𝑃𝑃𝑃"! + 𝐵/𝐶𝑠𝑡"! + 𝐵:𝑆𝐸𝐶"! + 𝐵;𝑆𝑐𝑙"! + 𝛽<𝐺𝐷𝑃𝑐𝑎𝑝1! 	+ 𝐵=𝐺𝐷𝑃𝑔𝑟𝑜1! +

𝐵>𝑃𝑜𝑝1! + 𝐵?𝐼𝐷𝐼1! + 𝐵@𝑅𝑒𝑔1! + 𝐵-*𝐶𝑜𝑟𝑟1! + 𝐵--𝑉𝑐𝑒1! + 𝑢"   

 (6.8) 

Where i denotes the project,   j the country and  t denotes the year, respectively 

 

• 𝑉𝐹𝑀"1 is the value for money of a project  

• 𝑃𝑃𝑃"1 is a PPP dummy of a project defined as follows: 

o 𝑃𝑃𝑃" = 1	𝑖𝑓	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑖𝑠	𝑃𝑃𝑃 

o 𝑃𝑃𝑃" = 0	𝑖𝑓	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑖𝑠	𝑇𝑃 

• 𝐶𝑠𝑡"1 is the log of the construction cost of project  

• 𝑆𝐸𝐶"1 is a sector dummy of project defined as follows: 

o 𝑆𝐸𝐶" = 1	𝑖𝑓	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑖𝑠	𝑎	𝑟𝑜𝑎𝑑 

o 𝑆𝐸𝐶" = 0	𝑖𝑓	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑖𝑠	𝑎	𝑝𝑜𝑤𝑒𝑟	𝑝𝑟𝑜𝑗𝑒𝑐𝑡 

• 𝑆𝑐𝑙"1 is the scale of the project of project defined as follows: 

o 𝑆𝑐𝑙# = 1	𝑖𝑓	𝑡ℎ𝑒	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑠𝑖𝑧𝑒	𝑖𝑠	𝑔𝑟𝑒𝑎𝑡𝑒𝑟	𝑡ℎ𝑎𝑛	100𝑀𝑊	(𝑒𝑛𝑒𝑟𝑔𝑦)𝑜𝑟100𝑘𝑚	(𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡) 

o 𝑆𝑐𝑙# = 0	𝑖𝑓	𝑡ℎ𝑒	𝑝𝑟𝑜𝑗𝑒𝑐𝑡	𝑠𝑖𝑧𝑒	𝑖𝑠	𝑠𝑚𝑎𝑙𝑙𝑒𝑟	𝑡ℎ𝑎𝑛	100𝑀𝑊	(𝑒𝑛𝑒𝑟𝑔𝑦)𝑜𝑟100𝑘𝑚	(𝑡𝑟𝑎𝑛𝑠𝑝𝑜𝑟𝑡) 

• 𝐺𝐷𝑃𝑐𝑎𝑝1 is the GDP per capita  
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• 𝐺𝐷𝑃𝑔𝑟𝑜1 is the GDP per capita  

• 𝑃𝑜𝑝𝑑1 is the population density  

• 𝐼𝐷𝐼1 is the infrastructure development index  

• 𝑅𝑒𝑔1 is the regulatory quality index  

• 𝐶𝑜𝑟𝑟1 is the control of corruption index  

• 𝑉𝑜𝑖𝑐𝑒1 is the voice and accountability  

 

5.5 Results of VfM assessment 
 
Drawing on the general panel regression model of equation (6) above, a number of panel 

regression models were run, as follows: 

 

A. Project variables only 

𝑉𝐹𝑀"1 = 𝛽* +	𝐵-𝑃𝑃𝑃"! + 𝐵/𝐶𝑠𝑡"! + 𝐵:𝑆𝐸𝐶"! + 𝑢"    (6.9) 

 

B. Project variables and initial conditions only 

𝑉𝐹𝑀"1 = 𝛽* +	𝐵-𝑃𝑃𝑃"! + 𝐵/𝐶𝑠𝑡"! + 𝐵:𝑆𝐸𝐶"! + 𝐵;𝑆𝑐𝑙"! + 𝛽<𝐺𝐷𝑃𝑐𝑎𝑝1! 	+

𝐵=𝐺𝐷𝑃𝑔𝑟𝑜1! + 𝐵>𝑃𝑜𝑝𝑑1! + 𝐵?𝐼𝐷𝐼1! + 𝑢"     (6.10) 

 

C. Project variables, initial conditions and institutional factors (excluding Voice index) 

𝑉𝐹𝑀"1 = 𝛽* +	𝐵-𝑃𝑃𝑃"! + 𝐵/𝐶𝑠𝑡"! + 𝐵:𝑆𝐸𝐶"! + 𝐵;𝑆𝑐𝑙"! + 𝛽<𝐺𝐷𝑃𝑐𝑎𝑝1! 	+ 𝐵=𝐺𝐷𝑃𝑔𝑟𝑜1! +

𝐵>𝑃𝑜𝑝𝑑1! + 𝐵?𝐼𝐷𝐼1! + 𝐵@𝑅𝑒𝑔1! + 𝐵-*𝐶𝑜𝑟𝑟1! + 𝑢"                                                         (6.11) 

 

D. Project variables, initial conditions and institutional factors (excluding corruption 

index) 

𝑉𝐹𝑀"1 = 𝛽* +	𝐵-𝑃𝑃𝑃"! + 𝐵/𝐶𝑠𝑡"! + 𝐵:𝑆𝐸𝐶"! + 𝐵;𝑆𝑐𝑙"! + 𝛽<𝐺𝐷𝑃𝑐𝑎𝑝1! 	+

𝐵=𝐺𝐷𝑃𝑔𝑟𝑜1! + 𝐵>𝑃𝑜𝑝𝑑1! + 𝐵?𝐼𝐷𝐼1! + 𝐵@𝑅𝑒𝑔1! + 𝐵-*𝑉𝑐𝑒1! + 𝑢"                                                     

(6.11) 

 
Apart from VfM, each of the above models was run for each of the other four dependent 

variables – relevance, effectiveness, efficiency and sustainability. Thus, a total of 20 model 

tests were run. Prior to the running of the regression models, it was important to conduct a 

number of tests on the models. 
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5.5.1 Panel model tests 
 

One potential issue with large panel datasets is that of multicollinearity among the explanatory 

variables. Collinearity is a linear association between two explanatory variables. Multi-

collinearity occurs where two or more explanatory variables in a multiple regression are related 

to each other and likewise related to the dependent variable (Akinwade et al., 2015) 

Collinearity can increase estimates of parameter variance, produce models in which no variable 

is statistically significant although R2 is large, or produce parameter estimates of the incorrect 

sign and of implausible magnitude (O’Brien, 2007).  

 

To initially check for potential multicollinearity among the independent variables, bivariate 

correlation metrics are calculated for pairs of the independent variable’s pre-estimation. A 

coefficient greater than 0.5 indicates high correlation between the variables and indicates 

potential multicollinearity.  

 

Table 37 shows the correlation matrix, presenting the bivariate correlation coefficients for the 

explanatory variables and highlighting the instances of high correlation.  
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Table 37: Correlation matrix 

 PPP Lcost Sec Scale GDPpercap GDPgro PopDen FI IDI Regqual Corr Voice 

PPP 1.000 0.277 -0.238 0.256 0.072 -0.222 -0.204 0.217 0.132 -0.001 -0.159 0.031 

LCost 0.277 1.000 -0.336 0.595 0.232 -0.262 -0.263 0.454 0.535 0.417 -0.012 0.129 

Sec -0.237 -0.336 1.000 -0.239 -0.226 0.188 -0.019 -0.406 -0.458 -0.373 -0.046 0.055 

Scale 0.256 0.595 -0.239 1.000 -0.028 -0.169 -0.328 0.282 0.206 0.001 -0.187 -0.181 

Gdppercap 0.072 0.232 -0.226 -0.028 1.000 -0.415 0.476 0.651 0.670 0.499 0.557 0.221 

Gdpgro -0.222 -0.263 0.188 -0.169 -0.386 1.000 0.080 -0.416 -0.311 -0.293 -0.194 -0.216 

Popden -0.204 -0.263 -0.019 -0.328 0.476 0.0080 1.000 0.013 0.114 0.226 0.557 0.221 

FI 0.217 0.454 -0.405 0.282 0.651 -0.416 0.013 1.000 0.715 0.561 0.251 0.343 

IDI 0.132 0.535 -0.458 0.205 0.670 -0.311 0.114 0.715 1.000 0.595 0.257 0.116 

Regqual -0.001 0.417 -0.373 0.001 0.499 -0.293 0.226 0.561 0.561 1.000 0.423 0.591 

Corr -0.159 -0.012 -0.046 -0.187 0.557 -0.194 0.557 0.251 0.257 0.423 1.000 0.292 

Voice 0.031 0.129 0.055 -0.181 0.221 -0.216 0.04 0.343 0.116 0.591 0.292 1.000 
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The only correlation between the project specific variables is between cost and scale. This is 

to be expected given how the variables are constructed; the scale variable, although defined as 

a function of size, has some association to the cost. This is because typically larger projects 

also tend to have higher absolute costs. The infrastructure development index (IDI) has the 

greatest number of correlations at 4, followed by GDP per cap and regulatory quality. It is 

reasonable that the IDI will have correlations with variables such as GDP per cap, FI and 

regulatory quality as theoretically speaking all these factors are generally consistent with the 

level of infrastructure development in a country. Countries with higher GDP, more developed 

financial institutions and strong regulations are most likely to have well developed 

infrastructure sectors. Given these correlations, a synthetic institutional index will be a relevant 

robustness check. Further in the base models the corruption and voice variables are tested 

interchangeably. 

 

 

Following the correlation analysis, the next step in the regression process is to determine which 

of the panel regression model techniques is most appropriate for this dataset – either fixed 

effects, random effects or the correlated random effects models. This is done sequentially, 

firstly the Hausman test is used to compare between the fixed effects and random effects, and 

then a likelihood ratio test determines whether the correlated random effects is most appropriate 

for this dataset.  

 

Hausman test 

As discussed in the methodology, the null hypothesis for the Hausman test is that the fixed 

effects and random estimators do not differ substantially. If the null hypothesis is rejected, the 

implication is that the random effects is not appropriate because the random effects are most 

likely correlated with one or more of the regressors. 

𝐻*: Random effects model is preferred 

𝐻-: Fixed effects model is preferred 

 

The Hausman test was conducted for all 20 model test runs, with the results shown in Table 

38.  
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Table 38: Hausman test outputs 

Dependent 
variable Model 

Chi-sq 
statistic 

Chi-sq 
d.f. Prob 

VfM 

Model A 6.297174 4 0.178 
Model B 11.988153 9 0.214 
Model C 13.611154 11 0.2553 
Model D 13.368763 11 0.2699 

Relevance 

Model A 1.979692 4 0.7395 
Model B 16.927825 9 0.0499 
Model C 26.163069 11 0.0061 
Model D 16.197523 11 0.134 

Effectiveness 

Model A 5.149535 4 0.8091 
Model B 5.466729 9 0.7919 
Model C 5.899479 11 0.8800 
Model D 7.446834 11 0.7618 

Efficiency 

Model A 1.510726 4 0.8247 
Model B 5.180368 9 0.8183 
Model C 5.677023 11 0.894 
Model D 6.992356 11 0.7997 

Sustainability 

Model A 7.181539 4 0.1266 
Model B 9.46801 9 0.3952 
Model C 11.848533 11 0.3751 
Model D 10.190168 11 0.5134 

 

The table shows that in almost all cases, the test fails to reject the null hypothesis that the fixed 

and random estimators do not differ substantially. It is only in two instances for the relevance 

dependent variable where the null hypothesis is rejected. Given the overwhelming consistency 

of the results for 18 out of the 20 permutations, one can conclude that the null hypothesis cannot 

be rejected and that the random effects model is more appropriate for this dataset than the fixed 

effects model. The regression analysis therefore proceeds using the random effects model 

technique.  

 

Unit root test 

 

One of the challenges of panel data is that it can sometimes display the characteristics of non-

stationarity which could lead to biased results. Without a stationary dataset, accurate 

predications and analysis cannot be made. There a unit root test is used to determine the 

presence of a unit root – a non-stationary time series in a panel dataset. The unit root test helps 

to confirm that the chosen econometric model – in this case the random effects panel regression 

model, is the most appropriate to use.  
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The test provide a p-value. If the null hypothesis is rejected, then the series is deemed stationary 

and the chose model can provide an accurate estimation and prediction. The unit root test is 

done to ensure the data is stationary at ‘level’ or at least at the 1st difference. The table presents 

the results of the unit root test for this database 

 

Variable Test at Levels Test at 1st difference 

 ADF Chi-

square 

Probability ADF Chi-square Probability 

Dependent variable     

VfM 10.7887 0.0290**   

Relevance 8.26748 0.0823*   

Effectiveness 5.77549 0.2166 15.34574 0.006213** 

Efficiency 5.37136 0.2513 15.73565 0.005345** 

Sustainability 9.22087 0.0558*   

     

Explanatory variables     

PPP 0.44177 0.8018 18.4207 0.0001*** 

Sector 7.54670 0.0230**   

Scale 4.89555 0.0865*   

GDP per capita 0.35884 0.9857 15.8066 0.0004*** 

GDP growth 10.3058 0.0356**   

FI 2.67604 0.6134 7.58473 0.0225** 

AIDA 4.73294 0.3158 10.0799 0.0065*** 

Pop density 1.72494 0.7862 6.97730 0.0305** 

Regulatory Quality 1.43903 0.8374 5.24662 0.0726* 

Sustainability 9.22087 0.0558*   

Corr  5.58899 0.2320 5.21532 0.0737* 

Voice 2.58989 0.6286 7.94790 0.0188** 

 

The table above demonstrates that most variables are stationary at levels with a number of them 

stationary at 1st difference. This indicates that the dataset has a mixed of integration of order 

one and zero, which is suitable to proceed with the analysis.  
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5.5.2 Base model results 
 
The results for the base panel regression, based on the random effects model, are presented 

below, for each of the dependent variables – VfM, efficiency, effectiveness, relevance and 

sustainability. For each of these dependent variables the four model permutations are presented. 

The actual regression outputs are shown in annexure 4. 

 

Overall VfM assessment 

 

The first regression outputs are for the overall VfM dependent variable, which is a construct of 

all four sub-categories – efficiency, effectiveness, relevance and sustainability. The results are 

shown in  

Table 39, for the four specifications.  
 

Table 39: Base panel regression model: VfM as the dependent variable  

Variables Model (a):  
Project variables only 

Model (b): 
Project variables and 

initial conditions 

Model (c):  
Full model (excluding 

Voice index) 

Model (d):  
Full model (excluding 

Corruption index) 
Coefficient Prob Coefficient Prob Coefficient Prob Coefficient Prob 

PPP -0.10999 0.3826 -0.1414 0.2507 -0.1505 0.2333 -0.1407 0.2728 
Cst(log) -0.0033 0.9475 -0.0390 0.4933 -0.0554 0.3725 -0.0567 0.3701 

Sec 0.1012 0.3190 0.1782 0.1008* 0.1957 0.0791* 0.1719 0.1482 
Scl 0.1224 0.3096 0.1210 0.3199 0.1452 0.2647 0.1609 0.2397 

GDPcap 

 

-0.0003 0.4615 -0.0005 0.7011 -0.0003 0.4989 
GDPgro 0.0044 0.7381 0.0044 0.7417 0.0062 0.486 

Popd 0.0003 0.4622 0.0004 0.4176 0.0003 0.5762 
FI 1.5815 0.0299** 1.4712 0.0491** 1.3789 0.0838* 
IDI 0.0013 0.7446 0.0004 0.9198 0.0017 0.7009 
Reg 

 

0.1466 0.3619 0.0482 0.8106 
Corr -0.1293 0.2818  

Voice  0.0554 0.6565 
R2 0.0506 0.183184 0.220104 0.204336 

Adjusted R2 -0.0220 0.030031 0.033607 0.014068 
Significance levels: *p<0.01; **p<0.05; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log); Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

The model outputs indicate the PPP is not significant in any of the permutations. Similarly for 

cost and scale which are not found to be significant. The only project specific variable that is 

significant is the sector, at the 10% level of significance in model (b) and (c). The financial 
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institutions index is the only initial conditions variable significant, at the 5% level in models 

(b), (c)and (d). None of the institutional variables are significant in any of the permutations. 

The model has a very low R2 and Adjusted R2, thus indicating it is not a well fitted model in 

this current format and needs to be enhanced. 

 

VfM shareholder approach – efficiency and effectiveness dependent variables 

 

The efficiency and effectiveness variables, which looks at how well the project delivers its 

outputs in an economic and timely fashion, are the variables closest to the dominant shareholder 

approach to VfM. The results of these analyses are shown in the two subsequent tables. 

   

Table 40: Base panel regression model: Efficiency as the dependent variable 

Variables Model (a):  
Project variables only 

Model (b): 
Project variables and 

initial conditions 

Model (c):  
Full model (excluding 

Voice index) 

Model (d):  
Full model (excluding 

Corruption index) 
Coefficient Prob Coefficient Prob Coefficient Prob Coefficient Prob 

PPP -0.2709 0.1469 -0.2939 0.1085* -0.2498 0.1870 -0.2722 0.1482 
Cst -0.0149 0.8394 -0.0838 0.3013 -0.1124 0.1940 -0.1183 0.1716 
Sec 0.2915 0.0508** 0.4234 0.0070*** 0.4473 0.0054*** 0.4065 0.0135** 
Scl 0.3008 0.0857* 0.3090 0.0781* 0.3660 0.0453** 0.3961 0.0335** 

GDPcap  -0.0005 0.3452 -0.0005 0.4266 -0.0007 0.3965 
GDPgro -0.0003 0.8538 -0.0027 0.8897 -0.0015 0.9384 

Popd 0.0006 0.4164 0.0004 0.5987 0.0005 0.5520 
FI 1.7112 0.1525 1.3346 0.2962 0.9450 0.4722 
IDI 0.0079 0.2279 0.0063 0.3783 0.0088 0.2237 
Reg  0.2772 0.3097 0.1151 0.7014 
Corr -0.0101 0.9624  

Voice  0.1796 0.3303 

R2 0.159791 0.272921 0.287854 0.304705 

Adjusted R2 0.096378 0.136594 0.117558 0.138439 
Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

The PPP variable is just significant but negative at the margin of the 10% threshold in model 

(b), but not significant in any of the other models. The sector and scale variables are significant 

in all model permutations. The cost variable does not emerge as a significant variable, which 

may be a somewhat surprising outcome given the expected importance of costs to the efficiency 

component of VfM. None of the initial conditions nor institutional variables are found to be 
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significant in any of the model permutations. Again, the model’s R2 and Adjusted R2 are quite 

low, reflecting the need for model improvement.   

Table 41: Base panel regression model: Effectiveness as the dependent variable 

Variables 

Model (a):  
Project variables 

only 

Model (b): 
Project variables and 

initial conditions 

Model (c):  
Full model (excluding 

Voice index) 

Model (d):  
Full model (excluding 

Corruption index) 
Coefficient Prob Coefficient Prob Coefficient Prob Coefficient Prob 

PPP -0.2814 0.1774 -0.3020 0.1673 -0.2968 0.1976 -0.3358 0.1414 
Cst -0.0501 0.5561 -0.0525 0.6042 -0.0619 0.5828 -0.0719 0.5196 
Sec -0.0642 0.7069 -0.0099 0.9584 -0.0020 0.9919 -0.1049 0.6144 
Scl 0.1962 0.3313 0.1774 0.4114 0.1947 0.4101 0.2859 0.2378 

GDPcap 

 

-0.0005 0.9076 -0.0005 0.9564 -0.0006 0.9464 
GDPgro 0.0010 0.9657 0.0014 0.9519 0.0034 0.8882 

Popd 0.0004 0.6574 0.0003 0.7049 0.0005 0.5954 
FI 1.8090 0.1476 1.7188 0.2012 1.057 0.4477 
IDI -0.0048 0.4984 -0.0051 0.4897 -0.0006 0.9375 
Reg 

 

0.0709 0.8077 -0.2731 0.4450 
Corr -0.0260 0.9046  

Voice  0.3337 0.1346 
R2 0.058305 0.123588 0.125102 0.178574 

Adjusted R2 -0.012766 -0.040740 -0.084113 -0.017854 
Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

The main thing to note about the model permutations for the effectiveness dependent variable 

is the extremely low R2 and negative Adjusted R2. This indicates a very poor fitting model and 

therefore results that are uninterpretable.   

 

VfM stakeholder approach – relevance and sustainability dependent variables 

 

The results for the base panel regression for the broader stakeholder VfM variables – relevance 

and sustainability, are presented next.  
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Relevance dependent variable 

 

Table 42: Relevance as the dependent variable - panel regression outputs 

Variables 

Model (a):  
Project variables 

only 

Model (b): 
Project variables and 

initial conditions 

Model (c):  
Full model (excluding 

Voice index) 

Model (d):  
Full model (excluding 

Corruption index) 
Coefficient Prob Coefficient Prob Coefficient Prob Coefficient Prob 

PPP 0.095422 0.4515 0.0975 0.4241 0.0641 0.5446 0.1195 0.3543 
Cst 0.0053 0.9156 -0.0095 0.8557 -0.0268 0.5814 -0.0159 0.7786 
Sec -0.0172 0.8634 0.0013 0.9887 0.0070 0.9357 0.0285 0.7867 
Scl 0.0063 0.9573 0.0113 0.9192 0.0089 0.9294 0.0120 0.9193 

GDPcap 

 

0.0002 0.6752 0.0008 0.0798* 0.0002 0.6900 
GDPgro 0.0126 0.3395 0.0079 0.4790 0.0130 0.3404 

Popd -0.0004 0.4957 -0.0001 0.7041 -0.0005 0.4383 
FI 0.0520 0.9548 0.0058 0.9934 0.1843 0.8575 
IDI 0.0014 0.7665 -0.0029 0.4650 -0.0003 0.9495 
Reg 

 

0.2913 0.060* 0.1746 0.4228 
Corr -0.4521 0.0005***  

Voice  -0.0936 0.4746 
R2 0.016777 0.043385 0.234632 0.057156 

Adjusted R2 -0.057428 -0.135981 0.051609 -0.1683 
Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 
 

Similar to the ‘effectiveness’ variable, the model outputs for the ‘relevance’ dependant variable 

have extremely low R2 and negative Adjusted R2 except for model(c). This indicates a very 

poor fitting model and therefore results that are uninterpretable.  Looking at model ( c) only 

which is the only model with a positive but very low Adjusted R2, the GDPper capita variable 

is significant, while two institutional variables are significant for the first time – regulatory 

quality and control of corruption.  
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Sustainability dependent variable 

 

Table 43: Sustainability as the dependent variable - panel regression outputs 

Variables 
Model (a):  

Project variables 
only 

Model (b): 
Project variables and 

initial conditions 

Model (c):  
Full model (excluding 

Voice index) 

Model (d):  
Full model 
(excluding 

Corruption index) 
Coefficient Prob Coefficient Prob Coefficient Prob Coefficient Prob 

PPP -0.0615 0.7278 -0.0562 0.7556 -0.039966 0.8310 -0.0487 0.8001 
Cst -0.0024 0.9720 -0.0322 0.6858 -0.0299 0.7216 -0.4004 0.6907 
Sec 0.1720 0.2226 0.2872 0.0591* 0.3012 0.0518* 0.2895 0.0797* 
Scl 0.2593 0.1200 0.2875 0.0968* 0.2860 0.1077* 0.2932 0.1177 

GDPcap 

 

-0.0001 0.1167 -0.0001 0.2379 -0.0001 0.1356 
GDPgro -0.0068 0.7215 -0.010 0.6029 -0.0068 0.7322 

Popd 0.0015 0.0685* 0.0017 0.0656* 0.0015 0.0939* 
FI 1.6410 0.1849 1.4899 0.2674 1.5728 0.2621 
IDI 0.0065 0.3345 0.0051 0.4924 0.0065 0.3979 
Reg 

 

0.1120 0.6913 0.0249 0.9364 
Corr -0.1864 0.4145  

Voice  0.0057 0.9758 
R2 0.071313 0.181494 0.188680 0.180811 

Adjusted R2 0.001223 0.028024 -0.005332 -0.015082 
Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 
Aligned with the outputs from the other models, the permutations here have extremely low R2 
and negative Adjusted R2 except for models (a) and (b). Looking therefore only at model(b), 

the sector, scale and population density variables are significant at the 10% threshold level. 

 

Overall, it is evident that the base models, while providing some interesting results, are not 

well fitted and need to be enhanced. The model improvements are presented below.  

 

5.5.3 Base model enhancements 
 

To improve the goodness of fit of the models, two approaches were adopted, rooted in the 

underlying theoretical logic. Firstly, a number of the initial condition variables were lagged, 

and then secondly an institutional index was created, to combine the three institutional 
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variables. These enhancements were firstly run independently of each other, to observe their 

respective impact on the various models’ goodness of fit. 

 

Lagging initial conditions 

The initial condition variables are included to account for the state of an economy at the time 

at which an investment decision is being made. Given that VfM is an output further down the 

line when the project is operational or at least construction is complete, it is valuable to consider 

these variables in their lagged format. In an ideal setting, all initial condition variables (except 

gdp growth) could be lagged simultaneously, and the effect observed. However, given the 

current limitation of a relatively small database, three initial condition variables – gdp per 

capita and the financial institutions index are lagged. These present the broadest indicators of 

general development prior to an investment decision and are thus relevant to observe in their 

lagged format, to explore what impact, if any, this has on the regression outputs. The models 

were re-run with the lagged initial conditions variables, but not including the institutional 

variables. The results are shown below. 

 
Table 44: Initial conditions lagged- VfM, Efficiency, and Sustainability 

Variables  
VfM Dependent variable 

Efficiency Dependent 
variable 

Sustainability 
Dependent variable 

Coef. Prob Coef Prob Coef Prob 
PPP 0.0065 0.9368 -0.4132 0.0585** 0.0431 0.5490  

Cst(log) -0.1674 0.088* -0.2948 0.0124 -0.0597 0.2182  

Sec 0.2040 0.0142** 0.5423 0.0031*** 0.3284 0.0002***  

Scl 0.1516 0.1222 0.3594 0.0887* 0.1871 0.0346**  

GDPcap(lag) -0.0004 0.0006*** -0.0005 0.0038*** -0.0005 0.3898  

GDPgro -0.0421 0.0197** -0.0399 0.2081 0.0204 0.1557  

Popd 0.0048 0.0078*** 0.0068 0.0274** -0.0003 0.7619  

FI(lag) 1.820 0.1020 2.5785 0.1778 3.1510 0.0038***  

IDI(lag) 0.0206 0.0011*** 0.0340 0.0008*** 0.0061 0.1611  

R2 0.509238 0.848836 0.445927 
Adjusted R2 0.141167 0.735463 0.030372 

 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 
 
It is immediately obvious that there are notable improvements in the model outputs for the 

VfM, efficiency and sustainability variables when the three initial condition variables are 
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lagged by one year. The R2 in particular is much improved for all three dependant variables, 

while the Adjusted R2 is approved for the VfM and efficiency variables. In addition to the 

improved goodness of fit indicators, the models also have much improved significance in many 

of the variables. This therefore confirms that lagging the initial conditions variables enhancing 

the models for VfM, efficiency and sustainability.  

 

On the other hand, lagging gdp per capita, financial institutions index and the infrastructure 

endowment has no material impact on the effectiveness and relevance variables. The R2 is still 

very low and negative Adjusted R2 is still negative. This indicates that these models are still 

not well fitted. This is further confirmed by the lack of significance of all the explanatory 

variables.  

 

Table 45: Initial conditions lagged – Effectiveness and relevance 

Variables  
Effectiveness variable 

Relevance 
Dependent variable 

Coef. Prob Coef Prob 
PPP 0.0603 0.7937 0.0691 0.7857  

Cst(log) -0.0775 0.5837 -0.0419 0.7465  
Sec -0.1952 0.3276 -0.1255 0.5130  
Scl -0.0163 0.9473 -0.1838 0.4664  

GDPcap(lag
) -0.0004 0.1027 -0.0003 0.1015 

 

GDPgro -0.0281 0.5059 -0.0582 0.1537  
Popd 0.0059 0.1436 0.0046 0.1958  

FI(lag) 3.8147 0.1748 1.3770 0.5565  
IDI(lag) 0.0082 0.4998 0.0132 0.1945  

R2 0.251867 0.424467 
Adjusted R2 -0.309233 -0.007183 

 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 
 
Institutional index 

The second model enhancement is to develop an institutional synthetic index with the 

regulatory quality, control of corruption as well as the voice and accountability variables as the 

base. This was done through the Principal Component Analysis (PCA) approach. PCA is a 
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procedure that can be used to remove multicollinearity from a dataset. PCA constructs artificial 

variables called Principal Components from the regressors such that they are uncorrelated to 

each other. The main purpose of the PCA is to reduce the number of correlated variables to 

fewer uncorrelated components while retaining as much of the variation as possible (Jolliffe, 

2002). Annexure 3 presents the underlying PCA loadings of the three variables from which the 

index was then established. The PCA loadings are then used to generated a new synthetic index, 

termed ‘InstIndex’.  

 

The model permutations were then run again using the synthetic index, keeping all other 

variables same as they were in the base case. This enables a clear observation of the impact of 

the institutional synthetic index on improving the goodness of fit and model outputs. The results 

are shown below.  

 

As shown in Table 46 For the VfM, efficiency and sustainability dependent variables, there is 

some slight improvement in the goodness of fit of the models. However, for effectiveness and 

sustainability (see Table 47), there is no improvement, with the Adjusted R2 is still negative.  

 

Table 46: Institutional index - VfM, Efficiency, and Sustainability 

Variables  
VfM Dependent variable Efficiency Dependent variable 

Sustainability 
Dependent variable 

Coef. Prob Coef Prob Coef Prob 
PPP -0.1365 0.2801 -0.2594 0.1602 -0.0533 0.7754  

Cst(log) -0.0452 0.4631 -0.1191 0.1649 -0.0272 0.7492  

Sec 0.1773 0.1088* 0.4225 0.0073*** 0.2886 0.0628*  

Scl 0.1351 0.3098 0.3814 0.0399** 0.2799 0.1272  

GDPcap -0.0003 0.4655 -0.0008 0.3127 -0.0001 0.1326  

GDPgro 0.0051 0.7073 0.0002 0.9883 -0.0076 0.7014  

Popd 0.0003 0.5407 0.0003 0.6656 0.0016 0.0786*  

FI 1.5035 0.0561** 1.1554 0.3579 1.6694 0.2181  

IDI 0.0014 0.7303 0.0086 0.1943 0.0065 0.3528  

InstIndex 0.0140 0.7661 0.1012 0.1788 -0.0118 0.8815  

R2 0.185299 0.301511 0.180308 
Adjusted R2 0.011959 0.152896 0.005905 

 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
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Table 47: Institutional index – Effectiveness and relevance 

Variables  
Effectiveness variable 

Relevance 
Dependent variable 

Coef. Prob Coef Prob 
PPP -0.2793 0.2136 0.0831 0.5072  

Cst(log) -0.0795 0.4695 0.0041 0.9402  

Sec -0.0139 0.9427 0.0020 0.9836  

Scl 0.2415 0.3096 -0.0129 0.9124  

GDPcap -0.0005 0.9036 0.0005 0.6489  

GDPgro 0.0040 0.8668 0.0113 0.4030  

Popd 0.0002 0.8279 -0.0002 0.6701  

FI 1.4611 0.2810 0.3037 0.7596  

IDI -0.0043 0.5470 0.0014 0.7800  

InstIndex 0.0602 0.4699 -0.0048 0.3987  

R2 0.135894 0.055401 
Adjusted R2 -0.047958 -0.145577 

 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

Best model fit 

 
Drawing from the outputs of the two model enhancements undertaken, a ‘best fit’ model can 

now be obtained. This was achieved by combining the model enhancements lagging three 

initial condition variables (gdp per capita, financial institutions index and the infrastructure 

endowment) with the institutional synthetic index. The outcomes are presented below, for the 

VfM, efficiency and sustainability variables. The effectiveness and relevance variables are 

excluded from further analysis given that they remain uninterpretable even with the model 

enhancements.  
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Table 48: Best model fit – VfM, efficiency and sustainability 

Variables 
 

VfM Dependent 
variable 

Efficiency Dependent 
variable 

Sustainability Dependent 
variable 

 

Coefficient Prob Coefficient Prob Coefficient Prob  

PPP -0.0286 0.7451 -0.4063 0.0723* 0.0815 0.3484  

Cst(log) -0.1893 0.0020*** -0.3262 0.0139** -0.1310 0.0150**  

Sec 0.1397 0.0804* 0.4817 0.0175** 0.3063 0.0011***  

Scl 0.1299 0.1910 0.4302 0.0783* 0.2066 0.0428**  

GDPcap(lag) -0.0003 0.0063** -0.0004 0.0472** -0.0005 0.8501  

GDPgro -0.0063 0.6891 -0.0254 0.5014 0.0543 0.0038***  

Popd 0.0026 0.1198 0.0049 0.2147 -0.0018 0.2601  

FI(lag) 1.1307 0.2460 1.7110 0.4516 2.0004 0.0466**  

IDI(lag) 0.0185 0.0003*** 0.0319 0.0030** 0.0090 0.0226**  

InstIndex 0.0768 0.1732 0.0937 0.4700 0.0967 0.0847*  

r2 0.682708 0.854481 0.614574  

Adjusted r2 0.394261 0.722191 0.264186  
 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 
The improved models now have R2 and Adjusted R2 that represented models that are reasonably 

well fit and therefore results that can be interpreted.  

 

For the VfM variables, four explanatory variables are found to be significant. For the project 

specific variables, cost and sector are significant, though cost has a negative coefficient. Two 

initial condition variables are also found to be significant. GDP per capita is significant but 

negative, while the infrastructure endowment index is significant and positive. 

 

The narrow stakeholder VfM theory is represented by the efficiency variable. As is to be 

expected, all the project specific variables are significant for the efficiency variable. PPP and 

cost are negative however, while sector and scale have a positive impact on VfM. As with the 

broader VfM, the same initial condition variables are found to be significant – GDP per capita 

and the infrastructure endowment index.  

 

The sustainability variable, which now is the sole variable for the broader shareholder theory, 

also has many of its explanatory variables now significant. Cost, sector and scale are significant 

project specific variables (again with cost negative). Different initial condition variables from 
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the VfM and efficiency models are significant. In this case GDP growth and the financial 

institutions index are significant and positive to sustainability. Interesting, the institutional 

index is found to be significant for the first time, indicating the importance of institutional 

factors to sustainability. The infrastructure endowments index is the one initial condition 

variable that is significant in all models.  

 

The implications of these findings are unpacked in more detail in the discussion section below, 

but prior to the findings from robustness checks are presented briefly.  

 

5.5.4 Robustness checks 
 
To ensure that the regression results are plausible and robust, a number of checks were 

undertaken. The value of robustness checks is also that it enables an assessment of whether and 

how the findings change under certain conditions or assumptions. 

 

Variance inflation factor test  

 

The correlation matrix was conducted prior to the running of the panel regression. To further 

rule out multicollinearity as a potential driver of our results, a separate multicollinearity test 

was undertaken post-estimation. This is done through the variance inflation factor (VIF), which 

indicates how much the estimated variance of the ith regression coefficient is increased above 

what it would be if R2 equalled zero (O’Brien, 2007). VIF is one of the most conventional 

multi-collinearity diagnostic techniques (Liao and Valliant, 2012). It provides a reasonable and 

intuitive indication of the effects of multi-collinearity on the variance of the ith regression 

coefficient (O’Brien, 2007). Akinwade et al. (2015) note that it has been established that a VIF 

of 5 and above for an explanatory variable is not suitable for a regression model as it might 

render other significant variables redundant. This is confirmed by earlier studies (Hocking and 

Pendelton, 1983; Craney and Surles, 2002) which suggested that the typical cutoff values (rules 

of them) for VIFs should be 5 or 10.  This study conducts a VIF on the regression model, to 

see whether any notably large VIF measures will be observed.  

 

The results of the VIF test on the explanatory variables are shown in Table 49 below. The 

results indicate that none of the explanatory variables have a VIF above 5, with the GDP per 
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capita variable highest at 4.1817. Therefore, one may conclude that multi-collinearity is not 

present. There is thus no need to exclude any of the variables from the regression tests.   

 

Table 49: Variance inflation Factor results 

Variables Coefficient 
Variance 

Centered 
VIF 

PPP 0.0169 1.2696 
Cst 0.0040 2.6769 
Sec 0.0141 1.6130 
Scl 0.0188 2.0917 

GDPcap 0.0004 4.1817 
GDPgro 0.0001 1.4134 

Popd 0.0003 2.3541 
FI 0.6304 3.5118 
IDI 0.0002 3.8482 
Reg 0.0422 3.6281 
Corr 0.0152 1.9691 

Voice 0.0159 2.4505 
 

Correlated random effects model 

 

Another robustness check conducted was to run the ‘best fit’ model using the correlated random 

effects model. As noted earlier the correlated random effects model could be applied where 

there are significant contextual effects to be considered. Given that contextual effects, 

particularly relating to the initial conditions and institutional variables could be relevant, it is 

useful to explore this technique as a robustness check. 

 

The results, shown in Table 50, indicate that while the goodness of fit is very high, the 

correlated random effects model does not present any of the variables as significant. Thus it 

appears to have a much lower explanatory power than the random effects model. The 

robustness of the random effects approach as the most appropriate model technique for this 

dataset is thus confirmed.  
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Table 50: Correlated random effects model 

Variables 
 

VfM Dependent 
variable 

Efficiency Dependent 
variable 

Sustainability Dependent 
variable 

 

Coefficient Prob Coefficient Prob Coefficient Prob  

PPP 0.1361 0.7022 -0.0215 0.9786 -0.3696 0.3910  

Cst(log) 0.0617 0.8211 0.2613 0.6976 0.1905 0.5263  

Sec 0.3589 0.2575 0.6405 0.3297 0.5769 0.1605  

Scl -0.0580 0.8833 -0.1101 0.9063 -0.1408 0.7228  

GDPcap(lag) -0.0010 0.6789 0.0006 0.9125 0.0038 0.2920  

GDPgro -0.1052 0.2123 -0.1883 0.2744 -0.0871 0.2448  

Popd 0.0740 0.2611 0.0672 0.0764 0.0854 0.2226  

FI(lag) -14.8688 0.2483 -22.4537 0.3655 0.9988 0.8935  

IDI(lag) 0.0440 0.6496 0.0545 0.8028 -0.3382 0.1288  

InstIndex 0.5597 0.6042 1.7361 0.5212 0.3655 0.7132  

r2 0.993881 0.989916 0.995997  

Adjusted r2 0.871507 0.788227 0.915944  
 

Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

Adjusting PPP dummy, and cost variables 

 

As a final robustness check, a number of permutations were conducted to assess the impact of 

adjusting the PPP dummy variable, and then also assessing the impact of the cost variable on 

the PPP dummy variable. Since there are more TP projects than PPP projects, a scenario was 

run where the TP projects takes a value of 1 and the PPP projects 0. Secondly the PPP/TP 

dummy was multiplied with cost to see how the cost of a project affects the VfM where the 

project is a PPP or TP. In summary, three permutations were conducted: 

• TP dummy takes value of 1 and PPP 0 

• Where PPP dummy takes value of 1, multiplied with cost to get a PPP_Cost variable 

• Where TP dummy takes value of 1, multiplied with cost to get a TP_Cost variable 

The results are shown below, conducted for the VfM variable only. 
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Table 51: PPP/TP dummy adjustment 

Variables  
TP dummy - 1 PPP_Cost TP-Cost 

 

Coefficient Prob Coefficient Prob Coefficient Prob  

PPP/TP -0.1361 0.8069 -1.41E-09 0.1023 -1.02E-11 0.9833  

Cst(log) 0.0586 0.1710 0.0437 0.6074 0.03974 0.6985  

Sec 0.2525 0.0551* 0.2604 0.1310 0.2677 00448*  

Scl 0.0299 0.5363 0.1591 0.2733 0.1806 0.2537  

GDPcap(lag) -0.0057 0.6255 0.0003 0.9044 -00001 0.9012  

GDPgro -0.0660 0.6117 -0.0235 0.2970 -0.013 0.5528  

Popd 0.0557 0.6413 0.0065 0.4448 0.0097 0.2755  

FI(lag) 20.5425 0.6154 6.4482 0.2011 3.4405 0.4932  

IDI(lag) -0.0473 0.6823 -0.0262 0.1023 -0.0209 0.2288  

InstIndex 0.3503 1.5815 0.1070 0.4670 0.0870 0.5745  

r2 0.634705 0.672073 0.634346  

Adjusted r2 0.196350 0.278561 0.195561  
Significance levels: *p<0.01; **p<0.005; ***p<0.001 

PPP – PPP dummy; Cst – Cost(log);Sec – Sector; Scl – Scale; GDPcap – GDP per capita; GDPgro – GDP 
growth; Popd – Population density; FI – Financial Institutions Index; IDI – Infrastructure development index; 
Reg – Regulatory quality; Corr – Corruption; Voice – Voice and Accountability 
 

 

Overall, the robustness checks have not resulted in outcomes that notably deviate from the 

findings of the current best fit models. One may therefore conclude that the best fit models are 

set out accurately and can form the basis of interpretations and analysis. The next section 

presents a discussion of the results, noting the implications of the model outputs.  

 

5.6 Discussion of findings  
 
The focus of this chapter has been primarily to conduct an empirical test of whether VFM is 

influenced by the procurement type – either PPP or TP, and secondly to identify other project, 

macroeconomic or institutional factors that may have an influence on VFM. With the prevailing 

assumption that PPPs offer greater value for money, it is imperative to understand whether this 

has held true in infrastructure projects across Africa. The estimated model had three 

components – project specific variables (procurement type, cost, sector and scale); macro-

economic initial condition variables (GDP per capita, GDP growth, population density, a 

financial development index as well as the infrastructure development index); and thirdly 

institutional variables (regulations quality, corruption and voice/accountability).  
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There are insightful findings that emerge from the panel regression results, which are discussed 

below: 

 

PPPs cannot be said to definitely offer greater VfM in African projects 

The most important finding of the panel regression estimation is that the PPP variable has not 

emerged to be significant and positive in most of the model permutations. The PPP variable 

was only found to be significant for the narrow stakeholder view of VfM (efficiency variable). 

This implies that in this narrower view where VfM is mainly a construct of a project’s 

performance, the procurement choice does have some bearing on whether VfM is achieved or 

not. Interestingly the PPP variable, although significant, has a negative coefficient. This implies 

that in fact PPPs have performed more poorly than TP projects in terms of VfM, for the sample 

of projects considered.  

 

The PPP dummy variable was not found to be significant in any of the other model 

permutations. This was both for the overall VfM variable as well as all the broader shareholder 

view of VfM. This does not imply that PPPs do not offer VfM, just that it cannot be said that 

they materially offer greater VfM than traditional procurement in the African context. The 

results appear to indicate that other variables, particularly the other project variables and some 

of the initial conditions and institutional variables have a greater bearing on whether VfM is 

achieved in infrastructure projects in Africa, than the procurement choice of PPP or TP.  

 

Based on these findings, it cannot be argued that for the sample of projects observed, there is a 

difference in the broad VfM driven by whether the project is procured as a PPP or as a 

government financed project. The difference appears to be more for the narrow definition of 

VfM focused primarily on project specific outcomes. These findings align with those of the 

previous chapter, where the drivers of VfM for PPP and TP are broadly similar, except that the 

PPP drivers are more focused on the technical and financial factors, and less on the social and 

political.  

 

Project specific variables – cost, sector and scale appear important to VfM 

While PPP did not prove significant, the other project specific variables – cost, sector and scale 

of a project do appear to have a significant relationship with VFM. The cost variable was 

significant to the overall VfM indicator, as well as the narrower and broad versions of VfM. 

Interestingly the coefficient of the cost variable is negative. This implies that as the cost 
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increases, VfM is diminished. This is not unexpected as projects where there is a higher cost, 

must meet a greater benefit threshold to achieve VfM, which is essentially a relationship of 

benefit over costs. 

 

For the sector variable, the positive coefficient indicates that road projects have demonstrated 

greater VfM than power projects. This may be due to certain factors at play. Firstly, there are 

simply more roads projects in the sample, so perhaps this is reflective in the significance of 

roads projects as demonstrating greater VfM. Secondly the fact that there are more roads 

projects in the sample is consistent with the overall profile of projects undertaken by the AfDB, 

where road projects dominate. This could imply that over time, greater efficiencies have been 

developed in the delivery of road projects, which translates into a higher VfM outcome. Power 

projects on the other hand, are more complex, with different technologies and not undertaken 

as frequently as roads projects. This may explain why power projects are seen to have a lower 

VfM than road projects.  

 

Thirdly, the size of a project did emerge generally as an important factor. There was a 

significant positive correlation between the scale of a project and VfM for both the efficiency 

variable (shareholder theory) as well as for the sustainability variable (stakeholder theory). It 

was only in the overall VfM variable that the scale variable did not emerge as significant.  

Overall, this implies that larger projects tend to have greater value for money, than smaller 

projects. The core determinants of VfM therefore remains at the project level. 

 

Initial conditions are relevant, particularly the existing infrastructure endowment 

It was anticipated that a country’s initial conditions may have a bearing on how infrastructure 

projects perform, thus influencing VFM outcomes at a project level. Particularly in the African 

context where most countries are at a development stage and often have macroeconomic shocks 

and instability, understanding how initial conditions could impact project outcomes is valuable.  

The regression outputs generally support this theory, with GDP per capita, GDP growth, the 

financial institutions index and the existing infrastructure endowment all proving significant in 

some of the model permutations. The only initial condition variable that was not significant in 

all the ‘best fit’ models was population density.  

 

The most consistently significant initial condition variable is the existing infrastructure 

endowment. This variable was strongly significant and positive for overall VfM, efficiency and 
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sustainability. This indicates that the existing level of infrastructure development has a positive 

bearing on future infrastructure projects. The positive coefficient implies that the greater the 

infrastructure endowment, the greater the likelihood that future infrastructure projects will 

realise positive VfM. 

 

GDP per capita, an important indicator of economic development of a country, is positive but 

negative, for the overall VfM and efficiency dependant variables. The implication here is that 

GDP per capita and VfM have an inverse relationship in this dataset. The countries with a 

higher GDP per capita have actually seen lower VfM in their projects. This is surprising finding 

and contradicts the results of other studies such as Hammami, 2006. Yurdakul et al., (2006) 

also found GDP per capita to be significant but negative. In their analysis, they note that a 

positive correlation was expected, and argued that the output was therefore ‘inconclusive’ on 

the impact of GDP per capita. One may argue, specifically in the context of the countries 

included in this study, that countries with a comparatively larger GDP per capita (e.g. South 

Africa) have already good basic infrastructure (roads and power in this stud). Therefore 

incremental infrastructure would not create as much value as it would for poorer countries, 

hence the negative significance observed.  

 

GDP growth and the financial institutions index were significant and positive for only the 

sustainability variable. This indicates that while these two initial conditions may not be as 

relevant for achieving efficiency in infrastructure projects, they do have a bearing on the 

sustainability element of VfM. Countries with a growing economy as well as a stable, 

developing financial market are important factors to sustaining the benefits of infrastructure 

projects, particularly beyond the lifetime of the investment. Growing countries often expand 

their road and power networks rapidly, with broader positive economic impact on the whole 

population, not just directly related to the project. This may explain the positive significant 

relationship between GDP growth and the broader VfM.  

 

Institutional variables also play a role, but for sustainability 

Observing the institutional variables collectively through the institutional index, they are 

relevant to the sustainability dependent variable but not the overall VfM and efficiency 

dependant variable. This result confirms the importance of institutional factors to the broader 

stakeholder theory of VfM, which takes into account the impact of infrastructure projects on a 
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broader set of actors such as local communities, social and environmental groups etc. rather 

than the specific investors and sponsors of a project.  

 

The positive relationship implies that where institutional factors such as regulatory quality, 

control of corruption and accountability are on the rise, VfM in the broader sense also increases. 

This finding is corroborated by the study of Hammami et al., (2006) who found that the ‘ability 

to control corruption and the rule of law are important variables in attracting both private 

investors and efficient infrastructure service providers’. 
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6 CONCLUSIONS AND RECOMMENDATIONS 
 

6.1 Introduction 
 
The overarching purpose of this study has been to explore the concept of VfM in infrastructure 

projects in Africa, with a view to examining whether the theoretical position that PPPs offer 

greater VfM than TP, holds true in reality. The study also went further to unpack the drivers of 

VfM and to juxtapose the narrow shareholder view of VfM with the broader stakeholder view. 

PPPs are a powerful tool to meet Africa’s significant infrastructure gap, especially with recent 

fiscal constraints faced by most governments, in a post Covid world where public finances are 

under severe pressure and external financial flows to African countries have declined. 

Innovative sources of funding and procurement structures such as PPPs can therefore play an 

important role in advancing infrastructure development. However, their value, most be 

properly understood and the contexts in which they offer greater VfM than traditional 

infrastructure financing and procurement approaches must be adequately appreciated, to ensure 

that they are deployed effectively. 

 

Despite this stated importance, there is a lack of empirical studies examining ex-post VfM of 

PPP and TP projects in Africa. This research represents one of the few studies aimed at filling 

this gap. To remedy this lack of empirical research, the study employed two quantitative 

techniques – structural equation modelling to identify the main drivers of VfM for PPP and TP 

projects respectively, following a questionnaire completed by 131 respondents spanning 

government, private sector, development practitioners, academics and the general public; and 

secondly a panel regression to determine whether PPP does indeed provide greater VfM, 

drawing on a sample of 58 PPP and TP projects in the transport and power sector that have 

been supported by the AfDB between 2002 and 2017. Importantly, underpinning both 

empirical exercises was the theoretical positioning of VfM within the shareholder vs 

stakeholder approach, which influences how VfM is perceived and measured. 

 

This chapter presents the main conclusions arising from the analysis conducted and discusses 

the implications for both public and private parties. The conclusions drawn in this chapter 

emerge from the preceding theoretical discussions and empirical assessments. Importantly, the 

limitations to the study will be discussed and the chapter concludes by noting some areas for 

future research. The chapter is structured as follows – section 7.2 provides a summary of the 
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main findings of the study and notes certain implications. Section 7.3 outlines certain policy 

recommendations while section 7.4 sets out the limitations of the study. Finally, section 7.5 

makes recommendations for future research. 

6.2 Summary of research outcomes 
 
There are different methods by which the main findings can be summarised, however a 

thematic approach is found to be most suitable. This is based on the logic of following the study 

objectives/lines of inquiry set out and discussing the results in this context. To recap, the study 

had the following objectives: 

 

• To examine how PPPs undertaken in Africa have performed in terms of VfM, when 

compared with TP 

• To unpack the drivers of VfM, for both PPPs and TPs 

• To contribute to the discussion on how VfM should be approached, as either primarily 

financial, or as a broader stakeholder value concept 

 

The research outcomes, in the context of these objectives are captured below. A few additional 

observations are then noted.  

 
Objective 1 – Have PPPs undertaken in Africa to date provided greater VfM than TP 

projects?  

 
The popular notion regarding PPPs is that they tend to offer greater VfM than TP projects. This 

has served as the rationale for the push towards PPPs in Africa, even though they often have 

higher upfront costs and are a lot more complex to structure. However, the results of the study 

could not corroborate this view that PPPs provide greater VfM than TP projects. Five indicators 

of VfM were explored – an aggregate VfM, as well as efficiency, relevance, effectiveness and 

sustainability indicators of VfM. The efficiency indicator was the one most aligned to the 

shareholder view of VfM, given the focus on cost. In the regression analysis, the PPP variable 

emerged as significant to the efficiency dependant variable. However, contrary to the a priori 

position, it was found to have a negative relationship with VfM. This reveals that for the sample 

of projects studied, PPPs have offered less VfM than government TP projects. For all the other 

VfM indicators, PPPs did not emerge as a significant factor in determining VfM.  
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Conceding the small sample of projects assessed notwithstanding, the findings are still valuable 

to note. This is an important finding as it contradicts the popular notion observed in other 

markets, particularly in Europe and then adopted in Africa – that on balance, PPPs can be said 

to offer greater VfM. This has been the predominant basis on which PPP decisions have been 

made – that greater VfM will be achieved than the public sector alternative approach. The 

evidence from this sample of projects does not support this assertion.  

 

This is no way argues for a conclusion that PPPs are not a valuable means of procuring the 

much-needed infrastructure assets in Africa. Rather that the rationale for undertaking a PPP 

transaction should be more carefully considered holistically, rather than a somewhat 

rudimentary VfM analysis. A PPP may be more appropriate than TP for a variety of reasons – 

limited fiscal capacity to execute a project, greater technical experience and expertise in the 

private sector for a particular technology and many other factors. On the contrary, the complex 

structure of PPPs could have adverse outcome of lower VfM, especially in less developed 

markets which are not structured effectively to executive these transactions effectively and take 

advantage of the efficiencies of PPPs seen in more developed markets.  

 

What this study does reveal is that the analysis conducted at the feasibility stage of a project 

may not always hold in reality when the project is being executed. It would be intuitive to 

assess the VfM assessments conducted on the same set of projects included in this study ex-

ante, to see what the VfM rationale was, and to identify whether these were achieved in reality. 

This would be a valuable study, but beyond the scope of this assignment. 

 

Also, most previous approaches which found PPPs to offer greater VFM were not based on an 

econometric approach as conducted in this study. To our knowledge, this approach has not 

been used to test for the role of PPPs in VFM, and definitely not conducted for Africa. It would 

be interesting to observe such similar econometric methods applied both in the European and 

other developing regions, rather than the more simplistic descriptive comparison of cost and 

time variables.  

 
Objective 2 - What are the other main drivers of VfM for PPPs and TP respectively? 

 
An emerging finding of the research is that it is not only important to assess whether greater 

VfM is achieved in PPPs vs TP, but rather, a more insightful line of inquiry is to understand 
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what factors drive VfM. The objective of all infrastructure projects is to derive some value, so 

understanding the drivers of this value is useful for policy makers, financiers and regulators. 

The study identified four main categories of drivers – financial, technical, political/legal and 

social. Within these categories certain specific factors can be observed.  

 

VfM has typically been assumed to be driven primarily by financial considerations, and 

secondly the technical outputs of a project. This is underlined by the fact that most of the 

prevailing VfM assessments are based on cost and project delivery factors. 

 

Structural equation models were developed to test the nature of the drivers of PPP and TP 

projects respectively. Four variable categories were considered – technical, financial, political 

and social. The models helped to indicate which category of variables were observed to be 

more relevant to predicting VfM, for PPP and TP. Firstly, when all variables were lumped 

together, they collectively have a strong positive effect on VfM for PPPs. This implies that all 

variables do have some relevance, particularly in an interconnected manner. Looking at them 

separately, the results of the specific variable categories for VfM in PPPs was unsurprising. 

The technical and financial variables have a positive influence on VfM while the social and 

political variables did not emerge as significant variables individually.  This may be explained 

by the existing structural approach to PPPs where the emphasis is on greater price efficiency 

and technical innovation. Therefore, these categories, and their underlying drivers naturally 

emerge as the main influencing forces for PPPs.  

 

Interestingly, on the other hand, the political/legal and social factors were more relevant for 

TPs than the financial and economic factors. One may allude this to the fact that government 

led projects are usually those that are not commercially viable on their own and are undertaken 

for social and/or political reasons. This is quite an interesting finding. Even for government 

projects, one would expect the technical and financial factors to be important to VfM. However, 

this shows that in the broader stakeholder view of VfM, government projects are judged mainly 

through a political and social lens, rather than from a technical and financial standpoint. This 

reveals that policy makers must ensure that government procurement projects have a strong 

social and political rationale as these will be the strongest factors in determining whether the 

projects are seen to have delivered value for all stakeholders.  

 

The regression analysis also provided valuable insights on the factors that drive VfM. 
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Size and experience matters 

One interesting observation is that when it comes to VfM, size does matter. The analysis clearly 

showed that the scale of a project has an influence on whether VfM is achieved. Larger projects 

tend to have greater VfM outcomes. Projects of a larger scale are likely to have a greater impact 

and wider reach, therefore it may be easier to observe the benefits of these projects. For projects 

of a smaller scale, the benefit – cost ratio is likely to be lower, as these projects will not 

necessarily have a much lower cost than larger scale projects, given the scale and cost are not 

linearly connected. In fact, many small projects in Africa have quite high costs, not 

commensurate with the outputs of the project. 

 

Linked to size, the sector variable emerged as important. We argue that it is less a specific 

finding of roads projects, but rather a feature that there have been many more road projects 

than PPPs both as TP and PPP projects. Thus, one may argue that as more projects of a similar 

nature are conducted, lessons are learned and the project results improve, hence resulting in 

greater VfM scores. It would be insightful to continue to measure this phenomenon as more 

sectors such as health, education, housing infrastructure generate a significant pool of PPP 

projects.  

 

Controlling projects costs in important to achieving VfM 

The regression analysis further confirmed that the cost of the project is an important determiner 

of VfM. Importantly costs appear to have an inverse relationship with VfM, as evidenced by 

the negative regression coefficient. What this reveals is that the greater the cost of a project, 

the lower the VfM that is achieved. The ability for a project sponsor to design a cost efficient 

project and then stick within that cost is therefore important to achieve VfM, regardless of 

whether the project is a PPP or TP.  

 

This is an important finding, given that many infrastructure projects in Africa, particularly 

government led projects often have significant cost overruns. The study confirms that such 

increases in costs diminish the project’s benefits, thus reducing the VfM that is achieved. It is 

important to note however that the cost variable here only accounted for construction costs, not 

operational costs. It would be interesting to observe, in a future study, the impact of full life 

cycle costs on VfM. 
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Objective 3 – Should VfM be viewed through a shareholder or stakeholder lens primarily? 

 

A third line of inquiry centred on the analytical approach to VfM – whether a narrow 

shareholder view (cost, revenue and technical factors) or a stakeholder view (incorporating 

broader political, social and environmental factors) is a more appropriate lens by which VfM 

should be observed and examined. This research concludes that firstly from an analytical point 

of view, VfM should not be considered in the narrow form, that the stakeholder theory approach 

should be adopted in all discussions of VfM. 

 

The analysis on the drivers of VfM also explored the concept of satisfaction factors – 

essentially identifying the factors that shareholders and stakeholders measure to identify that 

VfM has been achieved. Three satisfaction factors emerged as important for PPPs – the output 

meets the required standard of users; the project results in cost savings to the procuring entity; 

and thirdly that the project aligns with the development mandate of the Government at national 

and local levels. This indicates that while VfM for PPPs leans towards the shareholder approach 

focusing on outputs and costs, there is also an awareness of the development mandate of 

projects and that the standards of users must be met. This reveals that PPPs, while at their base 

must consider the technical and financial satisfaction factors, must also be cognisant of the 

broader social VfM elements. 

 

The SEM model also indicated the satisfaction factors most relevant for VfM in TP projects. 

Four factors emerged as relevant for TP projects - innovative solutions in the project that meet 

various stakeholder demands; the project sufficiently considers social factors; the project aligns 

with the development mandate of the government at the national and local levels; and fourthly 

the project sufficiently considers social factors. This clearly shows that for TP projects, there 

is a greater emphasis on broader factors outside of the project’s technical and financial 

components that are seen as VfM satisfaction factor.   

 

The one VfM satisfaction element that was common with both PPPs  and TPs is that the project 

must align with the development mandate of the government at national and local levels. This 

is a critical finding as it indicates that regardless of whether a PPP or TP procurement option 

is chosen, VfM must be considered to be achieved by examining whether the project’s 

outcomes are aligned with the national and local priorities. The implication of this is that the 
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stakeholder approach to VfM must be adopted as the most appropriate lens by which VfM 

should be considered.  

 

The regression analysis further supported the notion of a broader stakeholder view of VfM, 

with the initial conditions and institutional index proving relevant, especially to the broader 

VfM indicator, as well as the sustainability indicator.  

 

Initial conditions matter to broader VfM components 

A well accepted notion in economic theory is that the underlying macroeconomic conditions 

are important factors in the success of projects at a micro level. However, the nature of the 

most VfM assessment have been biased towards project level metrics, thus these broader 

factors may be more difficult to observe, particularly in a relatively small sample with few 

projects per country. However, despite these constraints, this research concluded that the initial 

conditions do appear to influence the core VfM measures. The existing infrastructure 

endowment of a country, measured by the AfDB’s infrastructure development index proved to 

be significant to overall VfM, efficiency and sustainability. Therefore whether a narrow or 

broad view is taken of VfM, the prevailing infrastructure context of a country has a bearing on 

the performance of future projects.  

 

This can be attributed to two reasons – firstly, large scale infrastructure projects often rely on 

a base of existing infrastructure assets such as network infrastructure and basic power/water 

infrastructure to function effectively. While these services, often termed bulk infrastructure, 

may be out of the specific scope of a project, there is a reliance on these services for the efficient 

delivery of other projects. Secondly, an important factor is one of experience in delivering large 

infrastructure projects. Countries with a high infrastructure endowment are likely to have built 

the internal skills and capacity to execute such projects, therefore future projects will benefit 

from this expertise and experience, enhancing their VfM.  

 

The level of economic development, represented by GDP per capita and GDP growth are 

relevant in slightly different ways to VfM. GDP per capita was significant but negatively 

related to overall VFM and efficiency. This indicates that at a lower level of development there 

is a somewhat bigger scope for infrastructure projects to have an impact, hence a greater VfM 

is achieved. This might indicate some efficiency maximisation for VfM where for countries at 

an already high level of economic development, the additional gains from infrastructure 
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projects are less profound, and therefore lower VfM is achieved. On the contrary, GDP growth 

has a positive impact on the sustainability element of VfM. This indicates that as an economy 

grows, it is better able to sustain and ensure that the infrastructure assets and services they 

implement last for a long enough time to benefit their population for a significant time. VfM is 

therefore more likely to be observed and then sustained in growing economies, even if smaller 

in economic size, rather than just being a function of the size of an economy.  

 

The level of development of the financial markets of a country, emerged as an important factor. 

However, perhaps somewhat surprisingly, its significance was to the broader measure of VfM 

– sustainability, and not to the narrow version of VfM. This could be attributed to the fact that 

project specific investment decisions are made upfront and thus considered to be factored into 

the investment decision already. However, broader financial development indicators do affect 

the long term sustainability of projects, mainly in terms of the stability of financial markets and 

institutions.  

 

Institutional factors have some influence, but more on the sustainability element of VfM 

A somewhat surprising finding was that the institutional factors of a country may not be as 

strongly deterministic of how infrastructure projects perform as may be expected.  Recent 

studies have highlighted the important role that institutional factors play in attracting private 

sector capital for infrastructure projects. It was in line with this growing school of thought that 

this study included a selection of institutional factors most relevant to PPPs – regulatory 

quality, control of corruption and accountability. 

 

However, the study found that the institutional factors are significant to the broader stakeholder 

view (the sustainability variable), but not significant for overall VfM and efficiency. This 

indicates that these institutional factors – regulatory quality, control of corruption as well as 

accountability are important elements to achieving broader VfM principles for all stakeholders 

and to ensure that the benefits from projects accrue to a wide spectrum of stakeholders.  

 

One may argue that this is a feature of how the VfM dependent variables are constituted. While 

some elements of institutional factors are captured in the relevance and sustainability variables, 

these are not explicitly measured, and one may argue not directly measured. This may explain 

the lack of significance perceived in the results, rather than drawing a conclusion that these are 

not relevant. It may be that such factors are considered much earlier at a macro level when 
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private sector sponsors and financiers are assessing an overall market, even before engaging at 

a specific project level. That being said, as the pool of PPP projects grows, it will be interesting 

to observe the insights obtained from future research.  

 

6.3 Policy recommendations 
 
The findings of this research have important policy implications for African countries. PPPs 

will continue to be an important mans of procuring infrastructure in Africa – both economic 

and social infrastructure. Understanding VfM, both from a theoretical standpoint, but as 

importantly from an evidence base of past projects will hopefully serve as a useful tool for 

policymakers. For private sector sponsors and financiers, it is also valuable to note these 

findings and the recommendations thereof, to assist in better engagements with public sector 

officials when designing and tendering for infrastructure projects, to ensure effective project 

structuring and efficient risk transfer.  

 

VfM should be seen as a broad concept 

The study has conclusively shown that a narrow view of VfM is limiting. Current VfM studies 

by most governments in Africa have followed the framework established in developed markets. 

This involves conducting a comparator between a PPP project and a conceptual government 

project, but with the metrics primarily driven by quantifiable project benefits such as revenues 

and comparing these with the project’s costs.  

 

Governments should seek to implement a broader VfM measurement framework, that 

incorporates the political, social, governance and environmental elements right at the start of 

the project. The implication of this is that when policymakers are considering undertaking a 

PPP project, extensive consideration should be given to all the elements, and the extent to 

which these influence VfM. This will help ensure that a more realistic determination is made 

of whether a PPP project would yield greater VfM than a similar TP project being considered.  

 

Importantly these findings suggest that more robust measures must be put in place when 

preparing infrastructure projects, where PPP and TPs to ensure that the interests and rights of 

all stakeholders are protected. This is particularly for consumers and other community 

organisations who may have limited resources to influence the project selection process but 

face the greatest risks of the adverse effects of a project.  
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Selecting the right projects for a PPP is important 

Although this study is based on a small sample, it indicates that perhaps the most important 

factor is which projects are selected for PPPs and which for TPs. Cost and scale appear to be 

the most important factor in achieving VfM. Governments must therefore keenly scrutinize 

relatively smaller projects which they are considering for a PPP procurement to ensure that the 

benefits can be clearly accounted for upfront, to ensure that the appropriate VfM is observed. 

Where feasible, projects at greater scale may be more desirable for PPPs. On the other hand, 

relatively smaller projects which are likely to be less complex may be better suited for a TP 

approach.  

 

Secondly managing the cost of an infrastructure project is a vital means of enhancing the VfM 

derived from the project, both for the project’s direct beneficiaries and sponsors, but also for 

the broader population. This has been a notorious issue in many African markets, where project 

costs often end up at much higher levels than anticipated. Government officials responsible for 

the oversight of infrastructure projects, whether a PPP or TP, need to ensure that the project’s 

construction remains within the expected cost levels as much as possible. 

 

Building an evidence base is critical to policymaking 

Current infrastructure procurement decisions are not made based on a strong evidence base of 

the historical performance of PPP and TP projects. This is particularly the case for government 

led (TP) projects. While PPPs are a more recent phenomenon, governments have been 

undertaking infrastructure projects for many projects. Therefore, it would be reasonable to 

expect that a database of key performance metrics of government infrastructure projects has 

been collated.  

 

It was disappointing to find that such information does not exist. This research made several 

enquiries to governments across Africa and in almost all cases actual performance data on 

projects already undertaken could not be provided. Save for the database from the AfDB, it 

would have been almost impossible to conduct the VfM assessment in this study. Policymakers 

should therefore undertake to begin collating key VfM metrics for all infrastructure projects 

and should require PPP sponsors in their countries to report on these metrics on a regular basis.  
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6.4 Limitations of the study 
 
The study was characterised by a few limitations. The main of these was the lack of a large 

database of projects for which VfM data was available or could be constructed. As discussed 

earlier in Chapter six, from an initial universe of over 2000 projects, the final sample included 

for the VfM analysis comprised just 58 completed projects. The primary constraint being that 

VfM is not often measured ex-post, thus the reliance on the AfDB database where VfM could 

be found in the completed projects. Given the importance of VfM as a decision driver for VfM, 

it should become standard practice that actual ex-post VfM is measured for active projects and 

the data made readily available. 

 

One may also argue that the reliance on the AfDB as the single source of projects may 

somewhat limit the extensiveness of the analysis. It is correct that, particularly for TP projects, 

there is a larger universe of government led projects in many countries, particularly in the 

leading economies like South Africa, Kenya, Ghana etc. However, performance measuring on 

these projects is often not conducted, and usually does not include measures such as VfM in a 

quantitative format. Hence it has not been possible to include such projects in this analysis. It 

is important to note that there are several flagship PPP projects, particularly in South Africa 

that have been excluded due to the lack of VfM data, despite efforts to obtain that data. The 

researcher was not permitted access to certain transaction documentation that was not in the 

public domain and would contain performance data on these infrastructure projects to enable a 

computation of VfM. Such data was deemed confidential due to the proprietary and other 

competition/regulations concerns.  

 

Finally, a practical limitation is that there just has not been a large pool of PPP projects at an 

advanced stage in Africa where ex-post VFM can be measured. PPPs are a relatively nascent 

concept in Africa, with most projects coming on board in the last 10 – 20 years, thus these are 

now reaching the completion stage. Hopefully a more comprehensive database of such projects, 

with VFM measures will be readily available soon. It is hoped that future studies will be 

conducted on a larger sample of completed PPP projects. 

 

For the Structural Equation Model, it was envisaged that a large sample of responses would be 

obtained, to enable a very robust analysis. While over 700 survey requests were issued, it took 

almost six months to reach a satisfactory response level of 131. Given the practicalities of time 
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to complete this study, the researcher could not prolong the period of collecting responses 

further.  

6.5 Areas of future research 
 
Due to data limitations, this study could not include a large group of projects per country. Lack 

of accurate time series data per country on infrastructure projects. Future research should 

narrow in on a few countries, selecting a set of more advanced countries in Africa – South 

Africa, Nigeria, Kenya where PPPs have been undertaken for a while, and compare these with 

a sample of less advanced countries where PPPs are increasing become active. This will most 

likely be reliant on primary data collection.  

 

Secondly, it would be intuitive conduct a comparison of ex ante and ex post project 

performance for a set of projects. Future research could identify a set of projects for which ex 

ante VfM measures are available and have been implemented for a while, and then measure 

the same VfM measured ex post. This will be an important line of inquiry to determine whether 

the VfM measured estimated before a project is observed in reality and secondly whether the 

correct VfM measures were considered in the first place.  

6.6 Conclusion 
 

Overall, this study has made a significant contribution to the important body of academic 

literature on the role of PPPs as an important procurement measure in Africa. The literature 

review demonstrated that while there have been a few descriptive studies, to our knowledge 

there has not been a study of a reasonably large pool of projects, where the actual VfM has 

been studied and compared empirically between PPPs and TP. By examination the actual 

performance of a set of PPP and TP projects in Africa, the research has provided novel insights 

which will hopefully provide a valuable basis for policymakers and also for academics seeking 

to conduct further similar research studies.  
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ANNEXURES 
 
 

Annexure 1: Structural Equation Modelling Questionnaire 
 
 
Survey Introduction 
Infrastructure financing arrangements can be grouped into a number of procurement 
approaches. At one end is delivery of infrastructure fully or mostly by the public sector, and at 
the other end is significant private sector involvement. The phrase “Traditional Procurement 
(TP)” has been used where the government largely finances an infrastructure asset (through 
taxes, official development assistance, debt etc.) while, on the other hand, where the private 
sector finances and/or owns the asset, the phrase “Public Private Partnership (PPP)” is often 
used. The underlying rationale for any infrastructure procurement option is that it must offer 
value for money (VFM) to the procuring entity and to the beneficiaries of the infrastructure 
asset. Therefore, VFM forms the basis for assessing TP or PPP projects. The purpose of this 
survey, therefore, is to generate data to facilitate a comparative analysis of performance of 
projects procured under TP and PPP approaches in Africa, within the existing value for money 
assessment frameworks. This survey has three parts: Part 1 – introductory participant 
descriptive questions, Part 2 – Critical project delivery factors, and Part 3 – Critical stakeholder 
satisfaction factors.  
 
Part 1: Introductory descriptive questions 
Please select the region in which you operate: 
(Africa, Asia, Europe, North America, Oceania, South America) 
 
Please select your field of operations: 
(Government, private sector, academic/research institution, international development 
agency/DFI, community representative) 
 
Please select the relevant years of infrastructure/finance experience: 
(Less than 5 years, 5 – 10 years, More than 10 years) 
 
Part 2: Project delivery success factors 
There are 23 statements below which relate to critical success factors for PPP or Traditional 
Procurement projects respectively. Please rate each statement below on a scale of 1 to 7, 
indicating the extent to which you agree that the statement is critical for the successful 
execution of a PPP or Traditional Procurement project. The statements are identical for PPP 
and Traditional procurement projects, please rate each procurement type independently.  
 
PPP/TP success factors 
Evaluation factor/variable 
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Technical factors 

6. Project scope and complexity 

7. Skills and expertise of the private sector 

8. Government contract management experience 

9. Output based specifications 

10. Project governance structures 

Financial and economic factors 

11. Development of local capital market 

12. Access to international capital for transactions 

13. Efficient risk allocation 

14. Stable macroeconomic conditions 

15. Clear revenue/tariff model  

16. Long-term demand for the products/services  

17. Affordability of tariffs/fees 

Social factors 

18. Community support for the project 

19. Local participation in the project 

20. Job opportunities created by project 

21. Environmental impact considerations 

Political and legal factors 

22. Stability of political environment 

23. Supportive legal framework  

24. Efficient procurement process  

25. Clear process for legal recourse 

 
 
 
 
Part 3: Determinants of stakeholders’ satisfaction (broader value for money concept) 
While the above factors indicate the likely success of a PPP or TP project, overall project 
success is captured in the concept of value for money, to all stakeholders. Please rate each 
statement below on a scale of 1 to 7, indicating the extent to which you agree that the 
statement is relevant for the concept of value for money for all stakeholders in a PPP or 
Traditional Procurement project. The statements are identical for PPP and Traditional 
procurement projects, please rate each statement independently.  
 
Value for money components 
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 PPP TP 

11. The output meets the required standards of users   

12. The service delivery is prompt, stable and reliable   

13. The project results in cost savings to the procuring entity   

14. There is time saving in the construction of the facilities   

15. The procurement process is inclusive and involves significant local 

providers 

  

16. There are innovative solutions in the project that meet various stakeholder 

demands 

  

17. There is well-functioning channel of communication amongst all 

stakeholders 

  

18. The project sufficiently considers social factors   

19. The project aligns with the development mandate of the Government at the 

national and local levels 

  

20. The project sufficiently considers environmental factors in its design   

 
7-point Likert Scale to use 
1 – Strongly disagree 
2 – Disagree 
3 – Somewhat disagree 
4 – Neither agree nor disagree 
5 – Somewhat agree 
6 – Agree 
7 – Strongly Agree 
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Annexure 2: AfDB VfM Evaluation Template 
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Annexure 3: Snapshot of AfDB VfM rating in project completion reports 
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Annexure 4: VFM regression outputs 

 
Base model outputs 

VFM dependent variable 
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Efficiency dependent variable 
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VF>#-"DWF%fg;C"%@.DbCCbDbCAh
S"GHR%;DHA=-g%"%.DAi
OGR;;Y;"=CHRA;DHA=-g%"%.Dbb
cRCF-D#FA"-DWgAIF-FA="%@DRI;"GjFCHRA;.DiN
VlF>mDFA%DnGRGFD";CH>FCRGDR?D=R>#RA"ACDjFGHFA=";

EFGHFI-" OR"??H=H"AC VC%oDLGGRG CYVCFCH;CH= SGRIoDD

SSS YCobdedbp CoAhdhbi YAopeiabp CoACNi
UOqVc YCoCNeNeA CoCNCbeC YAoCaaNdA CoeCAe
VLOcqr Coabeaah CoAiCAdi boNAdeAN CoCChC
VOnUL CoeCdChN CoAhApdh AoNCCAea CoChNA

T!SsSLrsOnSNcn YhoNhLYCi NobpLYCi YCodieeed Coeaib
T!SsTrqtcu YCoCCeiiA CoCAdAhi YCoANibCp CoNieN
SqSs!LvVNcw CoCCCpha CoCCCNbb CoNAdhAi CoaApa

MN AohAAbai AoAhpdNh AoaiedbC CoAibi
nN!n CoCChdde CoCCpiaa AobbAaeb Cobbhd
O eohaCCpA AoaAibeA bopabhbA CoCAAA

L??"=C;DV#"=H?H=FCHRA
Vo!oDD r4RDD

OGR;;Y;"=CHRADGFA%R> CobbdAid CobCed
N%HR;mA=GFCH=DGFA%R> CoaibNie CohdpA

t"H[4C"%DVCFCH;CH=;

rY;ygFG"% CobhbdbA DDDDP"FAD%"#"A%"ACDjFG boAhbphb
n%fg;C"%DrY;ygFG"% CoAepida DDDDVo!oD%"#"A%"ACDjFG CopCdAad
VoLoDR?DG"[G";;HRA CoaiaNdA DDDDVg>D;ygFG"%DG";H% dodebaib
MY;CFCH;CH= boCCAdih DDDD!gGIHAYtFC;RAD;CFC Aoppebdp
SGRIWMY;CFCH;CH=@ CoCidpah

]Al"H[4C"%DVCFCH;CH=;

rY;ygFG"% CoeCCCNa DDDDP"FAD%"#"A%"ACDjFG eoCbAapp
Vg>D;ygFG"%DG";H% AbobphhN DDDD!gGIHAYtFC;RAD;CFC Aoeappph
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!"#"A%"ACDEFGHFI-".DLMMNO
P"CQR%.DSFA"-DLTUVDWOGR;;Y;"=CHRADGFA%R>D"??"=C;@
!FC".DAA_Ca_baDDDcH>".DCd.Ce
VF>#-"DWF%fg;C"%@.DbCCbDbCAh
S"GHR%;DHA=-g%"%.DAi
OGR;;Y;"=CHRA;DHA=-g%"%.Dbb
cRCF-D#FA"-DWgAIF-FA="%@DRI;"GjFCHRA;.DiN
VlF>mDFA%DnGRGFD";CH>FCRGDR?D=R>#RA"ACDjFGHFA=";

EFGHFI-" OR"??H=H"AC VC%oDLGGRG CYVCFCH;CH= SGRIoDD

SSS YCobadNpa CoANeiCA YAoppdiNb CoANhC
UOqVc YCoAAbapb CoCNipCd YAopAhdaC CoAdaC
VLOcqr Coaahpbb CoAipAAh bodbAape CoCCia
VOnUL CopeeCpC CoAhhdAi boCihppb CoCaip

T!SsSLrsOnSNcn YhobCLYCi NodhLYCi YCoNCbCee Coabee
T!SsTrqtcu YCoCCbhia CoCAdhae YCoApdadh CoNNdh
SqSs!LvVNcw CoCCCahd CoCCCdCa Coibddda CoidNh

MN Aoppaedh AobepCdh AoCieeNe Cobdeb
nN!n CoCCepbi CoCChAAC CoNNdipi CophNp

rLT[ynU CobhhbeA CobedNdp AoCbhpCC CopCdh
Oqrr YCoCACAdh CobAiAba YCoCahaCC Codeba
O aoaeaANd AoiNpiCi boNAdANA CoCChA

L??"=C;DV#"=H?H=FCHRA
Vo!oDD rQRDD

OGR;;Y;"=CHRADGFA%R> CobidNpN Cobadd
N%HR;mA=GFCH=DGFA%R> CoaiCAdd CohiCA

t"H]QC"%DVCFCH;CH=;

rY;^gFG"% CobNhNia DDDDP"FAD%"#"A%"ACDjFG boCabiCd
n%fg;C"%DrY;^gFG"% CoAAhiiN DDDDVo!oD%"#"A%"ACDjFG CoeAhCdh
VoLoDR?DG"]G";;HRA CoaiAiAh DDDDVg>D;^gFG"%DG";H% dophhNdA
MY;CFCH;CH= AoedCpAe DDDD!gGIHAYtFC;RAD;CFC AoedNpdN
SGRIWMY;CFCH;CH=@ CoACidCC

yAl"H]QC"%DVCFCH;CH=;

rY;^gFG"% CopbNNpi DDDDP"FAD%"#"A%"ACDjFG poCbAaee
Vg>D;^gFG"%DG";H% AAohepNa DDDD!gGIHAYtFC;RAD;CFC AopipdbN
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Effectiveness dependent variable 

!"#"A%"ACDEFGHFI-".DLMMNO
P"CQR%.DSFA"-DLTUVDWOGR;;Y;"=CHRADGFA%R>D"??"=C;@
!FC".DAA_Ca_baDDDcH>".DCd.AC
VF>#-"DWF%ef;C"%@.DbCCbDbCAg
S"GHR%;DHA=-f%"%.DAh
OGR;;Y;"=CHRA;DHA=-f%"%.Dbb
cRCF-D#FA"-DWfAIF-FA="%@DRI;"GiFCHRA;.Dhj
VNF>lDFA%DmGRGFD";CH>FCRGDR?D=R>#RA"ACDiFGHFA=";

EFGHFI-" OR"??H=H"AC VC%nDLGGRG CYVCFCH;CH= SGRInDD

SSS YCnbgbbgg CnAjhAob YAnagCagg CnAajb
UOpVc YCnAAjqCo CnCjhAdb YAnqjjgCq CnAgAo
VLOcpr CnaCohaj CnAhjbhh bnhojdaC CnCAqh
VOmUL CnqdoAqh CnAjCojd bnAdbqha CnCqqh

T!SsSLrsOmSNcm YgnAdLYCh jnaCLYCh YCnjhhjba Cnqdoh
T!SsTrptcu YCnCCAhCh CnCAdqgo YCnCggodh Cndqja
SpSs!LvVNcw CnCCChAg CnCCCjob CnhddAob CnhhbC

MN CndahCdC AnqCqdAd CngbajCj Cnagbb
mN!m CnCCjjjA CnCCgbCA AnbqqqAb Cnbbqg

rLT[ymU CnAAhAdd Cnbdjhaj Cnqjhjoq CngCAa
EpNOL CnAgdoCb CnAjbhqo Cndjqdbh CnqqCq
O anoAAdgd AnhgjjqA bndbAAqa CnCCha

L??"=C;DV#"=H?H=FCHRA
Vn!nDD rQRDD

OGR;;Y;"=CHRADGFA%R> CnbabhCC CnbbaC
N%HR;lA=GFCH=DGFA%R> CnahAqAA CnggoC

t"H]QC"%DVCFCH;CH=;

rY;^fFG"% CnqCagCh DDDDP"FAD%"#"A%"ACDiFG bnAAaAjg
m%ef;C"%DrY;^fFG"% CnAqjaqd DDDDVn!nD%"#"A%"ACDiFG CnoAqAhA
VnLnDR?DG"]G";;HRA CnahCoaj DDDDVf>D;^fFG"%DG";H% dnqaAjah
MY;CFCH;CH= Anjqboqb DDDD!fGIHAYtFC;RAD;CFC AnoahjoC
SGRIWMY;CFCH;CH=@ CnCghhoo

yAN"H]QC"%DVCFCH;CH=;

rY;^fFG"% Cnqaghhd DDDDP"FAD%"#"A%"ACDiFG qnCbAaoo
Vf>D;^fFG"%DG";H% AAnaqhoo DDDD!fGIHAYtFC;RAD;CFC AnqaahAb
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!"#"A%"ACDEFG+FI-".DLMML1O
P"C4R%.DSFA"-DLTUVDW1GR;;<;"=C+RADGFA%R>D"??"=C;@
!FC".DAABCaBbaDDDO+>".DCc.bd
VF>#-"DWF%ef;C"%@.DbCCbDbCAg
S"G+R%;D+A=-f%"%.DAh
1GR;;<;"=C+RA;D+A=-f%"%.Dbb
ORCF-D#FA"-DWfAIF-FA="%@DRI;"GiFC+RA;.Dhj
VNF>lDFA%DmGRGFD";C+>FCRGDR?D=R>#RA"ACDiFG+FA=";

EFG+FI-" 1R"??+=+"AC VC%nDLGGRG C<VCFC+;C+= SGRInDD

SSS <CnbjAajo CnbChcoo <Anoddjda CnAgga
U1pVO <CnChCAjd CnCjagCg <CnhcbadC CnhhdA
VL1Opq <CnCdaCbo CnAdcood <CnogjCjh CngCdc
V1mUL CnAcdbch CnbCCAjh CncjChgC CnooAo
1 anAdccoa AnhAAobd bnghcAbo CnCCgc

L??"=C;DV#"=+?+=FC+RA
Vn!nDD q4RDD

1GR;;<;"=C+RADGFA%R> CnCCCCCC CnCCCC
r%+R;lA=GFC+=DGFA%R> CnhcjjCA AnCCCC

s"+t4C"%DVCFC+;C+=;

q<;ufFG"% CnChjoCh DDDDP"FAD%"#"A%"ACDiFG onbghjdb
m%ef;C"%Dq<;ufFG"% <CnCAbgdd DDDDVn!nD%"#"A%"ACDiFG CnhocaoA
VnLnDR?DG"tG";;+RA Cnhabjda DDDDVf>D;ufFG"%DG";+% AhndAcAa
M<;CFC+;C+= CnjbCogd DDDD!fGI+A<sFC;RAD;CFC Anbboaca
SGRIWM<;CFC+;C+=@ CnhAgccA

vAN"+t4C"%DVCFC+;C+=;

q<;ufFG"% CnChjoCh DDDDP"FAD%"#"A%"ACDiFG onbghjdb
Vf>D;ufFG"%DG";+% AhndAcAa DDDD!fGI+A<sFC;RAD;CFC Anbboaca
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!"#"A%"ACDEFGHFI-".DLMMLNO
P"C4R%.DSFA"-DLTUVDWNGR;;Y;"=CHRADGFA%R>D"??"=C;@
!FC".DAA_Ca_baDDDOH>".DCc.bd
VF>#-"DWF%ef;C"%@.DbCCbDbCAg
S"GHR%;DHA=-f%"%.DAh
NGR;;Y;"=CHRA;DHA=-f%"%.Dbb
ORCF-D#FA"-DWfAIF-FA="%@DRI;"GiFCHRA;.Dhd
VjF>NDFA%DlGRGFD";CH>FCRGDR?D=R>#RA"ACDiFGHFA=";

EFGHFI-" NR"??H=H"AC VC%mDLGGRG CYVCFCH;CH= SGRImDD

SSS YCmnCbCnb CmbAhnda YAmaCbbco CmAogn
UNpVO YCmChbhho CmACCgbA YCmhbAdCA CmoCab
VLNOpq YCmCCccgA CmAcCAoo YCmChbanA Cmchda
VNlUL CmAggaCa CmbAaCgc Cmdbdodb CmaAAa

T!SrSLqrNlSsOl YAmCgLYCh cmAdLYCh YCmAAogab CmcCgo
T!SrTqptOu CmCCACAA CmCbnaCb CmCanbAh Cmcohg
SpSr!LvVsOw CmCCCaAg CmCCCcnn Cmaaoban Cmohga

Ms AmdCcCCA Ambbdcch AmagAcnh CmAago
ls!l YCmCCadbn CmCCgCoc YCmodbbaC Cmacda
N nmdgahdh Amggcaho bmAggncd CmCnaa

L??"=C;DV#"=H?H=FCHRA
Vm!mDD q4RDD

NGR;;Y;"=CHRADGFA%R> CmCCCCCC CmCCCC
s%HR;NA=GFCH=DGFA%R> CmoCddno AmCCCC

t"H[4C"%DVCFCH;CH=;

qY;yfFG"% CmAbnhdd DDDDP"FAD%"#"A%"ACDiFG nmbghdob
l%ef;C"%DqY;yfFG"% YCmCaCgaC DDDDVm!mD%"#"A%"ACDiFG CmhncanA
VmLmDR?DG"[G";;HRA CmhhCnAC DDDDVf>D;yfFG"%DG";H% Aamhnono
MY;CFCH;CH= CmghbCdA DDDD!fGIHAYtFC;RAD;CFC AmnnAnhh
SGRIWMY;CFCH;CH=@ CmohccoA

]Aj"H[4C"%DVCFCH;CH=;

qY;yfFG"% CmAbnhdd DDDDP"FAD%"#"A%"ACDiFG nmbghdob
Vf>D;yfFG"%DG";H% Aamhnono DDDD!fGIHAYtFC;RAD;CFC AmnnAnhh
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!"#"A%"ACDEFGHFI-".DLMMLNO
P"CQR%.DSFA"-DLTUVDWNGR;;Y;"=CHRADGFA%R>D"??"=C;@
!FC".DAA_Ca_baDDDOH>".DCc.dA
VF>#-"DWF%ef;C"%@.DbCCbDbCAg
S"GHR%;DHA=-f%"%.DAh
NGR;;Y;"=CHRA;DHA=-f%"%.Dbb
ORCF-D#FA"-DWfAIF-FA="%@DRI;"GiFCHRA;.Dhj
VNF>lDFA%DmGRGFD";CH>FCRGDR?D=R>#RA"ACDiFGHFA=";

EFGHFI-" NR"??H=H"AC VC%nDLGGRG CYVCFCH;CH= SGRInDD

SSS YCnbcojoo CnbbgCoc YAndCgdjA CnAcgo
UNpVO YCnCoAcjC CnAAbCab YCnhhdAcA Cnhjbj
VLNOpq YCnCCbCdd CnAcjhdg YCnCACbaC CnccAc
VNmUL CnAcagbC CnbdabAb CnjdAdja CnaACA

T!SrSLqrNmSsOm YhnabLYCo cnjoLYCh YCnChaccc Cnchoa
T!SrTqptOu CnCCAajh CnCbahCg CnCoCoCg CnchAc
SpSr!LvVsOw CnCCCdco CnCCACaC CndjAAdb CngCac

Ms AngAjjhd Andbhhjg Anbcoogd CnbCAb
ms!m YCnCChAog CnCCgaAc YCnocodgC Cnajcg

qLT[ymU CnCgCcjC CnbjcccA Cnbaagog CnjCgg
Npqq YCnCboChj CnbAodCb YCnAbCaoc CncCao
N anCogjAC bnCoCgcd AncgdcCh CnChaa

L??"=C;DV#"=H?H=FCHRA
Vn!nDD qQRDD

NGR;;Y;"=CHRADGFA%R> CnCCCCCC CnCCCC
s%HR;lA=GFCH=DGFA%R> Cnobgacc AnCCCC

t"H]QC"%DVCFCH;CH=;

qY;^fFG"% CnAbhACb DDDDP"FAD%"#"A%"ACDiFG dnbghjob
m%ef;C"%DqY;^fFG"% YCnCjaAAd DDDDVn!nD%"#"A%"ACDiFG CnhdcadA
VnLnDR?DG"]G";;HRA CnhoAooC DDDDVf>D;^fFG"%DG";H% AanhAAba
MY;CFCH;CH= Cnhcgchj DDDD!fGIHAYtFC;RAD;CFC AndAhjoo
SGRIWMY;CFCH;CH=@ CnjbChaA

yAN"H]QC"%DVCFCH;CH=;

qY;^fFG"% CnAbhACb DDDDP"FAD%"#"A%"ACDiFG dnbghjob
Vf>D;^fFG"%DG";H% AanhAAba DDDD!fGIHAYtFC;RAD;CFC AndAhjoo
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Relevance dependent variable 

!"#"A%"ACDEFGHFI-".DLMMLNO
P"CQR%.DSFA"-DLTUVDWNGR;;Y;"=CHRADGFA%R>D"??"=C;@
!FC".DAA_Ca_baDDDOH>".DCc.de
VF>#-"DWF%fg;C"%@.DbCCbDbCAh
S"GHR%;DHA=-g%"%.DAi
NGR;;Y;"=CHRA;DHA=-g%"%.Dbb
ORCF-D#FA"-DWgAIF-FA="%@DRI;"GjFCHRA;.DiN
VlF>mDFA%DnGRGFD";CH>FCRGDR?D=R>#RA"ACDjFGHFA=";

EFGHFI-" NR"??H=H"AC VC%oDLGGRG CYVCFCH;CH= SGRIoDD

SSS YCoddiNNh Cobbaaia YAoaceaic CoAaAa
UNpVO YCoChAcch CoAACcac YCoeaNcAc CoiAce
VLNOpq YCoACaceb CobCeciC YCoiChANN CoeAaa
VNnUL CobNichi CobdcAbb AoAcicdN CobdhN

T!SrSLqrNnSsOn YeodiLYCe coaCLYCi YCoCehiad Cocaea
T!SrTqptOu CoCCdaCc CoCbaAAN CoAaAdiC CoNNNb
SpSr!LvVsOw CoCCCibc CoCCCccC Coidaece Coicia

Ms AoCihieA AodNCNbb CoheiNcb Coaahh
ns!n YCoCCCeAh CoCChNde YCoChNhca Cocdhi

qLT[ynU YCobhdAiN CodiaeCa YCohhCdbC CoaaiC
EpsNL CodddhNA CobAcAdN AoibdAid CoAdae
N aodCdANN boCdcAAe boAACdbC CoCaCd

L??"=C;DV#"=H?H=FCHRA
Vo!oDD qQRDD

NGR;;Y;"=CHRADGFA%R> CoCCCCCC CoCCCC
s%HR;mA=GFCH=DGFA%R> CoebCbNC AoCCCC

t"H]QC"%DVCFCH;CH=;

qY;^gFG"% CoAhNiha DDDDP"FAD%"#"A%"ACDjFG dobhiNeb
n%fg;C"%DqY;^gFG"% YCoCAhNia DDDDVo!oD%"#"A%"ACDjFG CoidcadA
VoLoDR?DG"]G";;HRA Coiaabbe DDDDVg>D;^gFG"%DG";H% Adoebadi
MY;CFCH;CH= CocCcACi DDDD!gGIHAYtFC;RAD;CFC AoabCcaa
SGRIWMY;CFCH;CH=@ CoidcdeA

yAl"H]QC"%DVCFCH;CH=;

qY;^gFG"% CoAhNiha DDDDP"FAD%"#"A%"ACDjFG dobhiNeb
Vg>D;^gFG"%DG";H% Adoebadi DDDD!gGIHAYtFC;RAD;CFC AoabCcaa
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!"#"A%"ACDEFG+FI-".DLM1
O"CP4%.DRFA"-DMS1TDUVG4WW;W"<C+4ADGFA%4=D">>"<CW?
!FC".D@@ABCAaCDDDb+=".D@B.@c
TF=#-"DUF%deWC"%?.DaBBaDaB@f
R"G+4%WD+A<-e%"%.D@g
VG4WW;W"<C+4AWD+A<-e%"%.Daa
b4CF-D#FA"-DUeAIF-FA<"%?D4IW"GhFC+4AW.Dgi
TjF=NDFA%DlG4GFD"WC+=FC4GD4>D<4=#4A"ACDhFG+FA<"W

EFG+FI-" V4">>+<+"AC TC%mDMGG4G C;TCFC+WC+< RG4ImDD

RRR BmBngCaa Bm@agfnC Bmfgiggg BmCg@g
1VoTb BmBBgcgi BmBgBcBp Bm@Bpg@g Bmn@gp
TMVboL ;BmB@faCg BmBnnfcg ;Bm@fanBi BmipcC
TVl1M BmBBpcag Bm@@fCpn BmBgciCc Bmngfc
V cmg@ap@g Bminpic@ cmn@ppni BmBBBc

M>>"<CWDT#"<+>+<FC+4A
Tm!mDD LP4DD

VG4WW;W"<C+4ADGFA%4= Bm@ngBap BmafnC
q%+4WNA<GFC+<DGFA%4= Bmc@caBa BmfaBp

r"+sPC"%DTCFC+WC+<W

L;WteFG"% BmB@pfff DDDDO"FAD%"#"A%"ACDhFG amcpfcni
l%deWC"%DL;WteFG"% ;BmBgfCai DDDDTm!mD%"#"A%"ACDhFG BmCinBBc
TmMmD4>DG"sG"WW+4A BmcBigni DDDDTe=DWteFG"%DG"W+% gmBCfcai
u;WCFC+WC+< BmaapBnB DDDD!eGI+A;rFCW4ADWCFC BmnaciCg
RG4IUu;WCFC+WC+<? Bmnaapa@

vAj"+sPC"%DTCFC+WC+<W

L;WteFG"% BmBBici@ DDDDO"FAD%"#"A%"ACDhFG cmppcfnc
Te=DWteFG"%DG"W+% pmfp@i@C DDDD!eGI+A;rFCW4ADWCFC BmpinpBB
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!"#"A%"ACDEFGHFI-".DLMN
O"CP4%.DRFA"-DMSNTDUVG4WW;W"YCH4ADGFA%4=D">>"YCW?
!FC".D@@A_CAaCDDDbH=".D@_.@c
TF=#-"DUF%deWC"%?.Da__aDa_@f
R"GH4%WDHAY-e%"%.D@g
VG4WW;W"YCH4AWDHAY-e%"%.Daa
b4CF-D#FA"-DUeAIF-FAY"%?D4IW"GhFCH4AW.Dgi
TjF=NDFA%DlG4GFD"WCH=FC4GD4>DY4=#4A"ACDhFGHFAY"W

EFGHFI-" V4">>HYH"AC TC%mDMGG4G C;TCFCHWCHY RG4ImDD

RRR _m_nfgfo _m@a@_ac _mi_ca@@ _mCaC@
NVpTb ;_m__ngai _m_ga@oo ;_m@iaff_ _miggf
TMVbpL _m__@ona _m_nfio@ _m_@Caoo _mniif
TVlNM _m_@@ogi _m@@@Caa _m@_@nC@ _mn@na

S!RqRMLqVlRrbl amccM;_g cmo@M;_g _mCa@gC_ _mcfga
S!RqSLpsbt _m_@acan _m_@o_n@ _mncCfa@ _moong
RpRq!MuTrbv ;_m___CaC _m___c@f ;_mcicgCc _mCngf

wr _m_ga_fo _mn@ogc_ _m_gf___ _mngCi
lr!l _m__@CiC _m__Cnf_ _manicif _mfccg
V omcCfnnn _mnaCofc omnCcCCC _m___o

M>>"YCWDT#"YH>HYFCH4A
Tm!mDD LP4DD

VG4WW;W"YCH4ADGFA%4= _maoCcgo _mC@@o
r%H4WNAYGFCHYDGFA%4= _mai_fog _mgiif

s"H[PC"%DTCFCHWCHYW

L;WyeFG"% _m_Cooig DDDDO"FAD%"#"A%"ACDhFG @mnicofa
l%deWC"%DL;WyeFG"% ;_m@ogni@ DDDDTm!mD%"#"A%"ACDhFG _mg_CcCC
TmMmD4>DG"[G"WWH4A _mo_gfin DDDDTe=DWyeFG"%DG"WH% CmCiioag
w;WCFCHWCHY _maC@ii_ DDDD!eGIHA;sFCW4ADWCFC @m@agCgg
RG4IUw;WCFCHWCHY? _mnica_i

]Aj"H[PC"%DTCFCHWCHYW

L;WyeFG"% _m_C@_C@ DDDDO"FAD%"#"A%"ACDhFG omccofno
Te=DWyeFG"%DG"WH% cmgon@_c DDDD!eGIHA;sFCW4ADWCFC _mffaCna
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!"#"A%"ACDEFGHFI-".DLMN
O"CPQ%.DRFA"-DMSNTDUVGQWW;W"YCHQADGFA%Q=D">>"YCW?
!FC".D@@A_CAaCDDDbH=".D@_.aa
TF=#-"DUF%cdWC"%?.Da__aDa_@e
R"GHQ%WDHAY-d%"%.D@f
VGQWW;W"YCHQAWDHAY-d%"%.Daa
bQCF-D#FA"-DUdAIF-FAY"%?DQIW"GgFCHQAW.Dfh
TiF=jDFA%DNGQGFD"WCH=FCQGDQ>DYQ=#QA"ACDgFGHFAY"W

EFGHFI-" VQ">>HYH"AC TC%lDMGGQG C;TCFCHWCHY RGQIlDD

RRR _l_mC@hC _l@_f@fe _lm@_nm@ _lfCCm
NVoTb ;_l_amh@@ _l_Chahn ;_lfffahm _lfh@C
TMVboL _l__e_aa _l_hmfee _l_h@@_f _lpnfe
TVNNM _l__hpem _l@__e_@ _l_hp@nm _lpapC

S!RqRMLqVNRrbN hlppM;_f fl_aM;_f @lep@fap _l_eph
S!RqSLosbt _l__epCC _l_@@@n_ _le@nean _lCep_
RoRq!MuTrbv ;_l___@pC _l___f_e ;_lnha@@C _le_C@

wr _l__fhhm _le_fCea _l__hnCC _lppnC
Nr!N ;_l__apaf _l__npe@ ;_lenmean _lCmf_

LMS[yNN _lap@n@_ _l@f@_f_ @lpahfmC _l_m__
VoLL ;_lCfa@af _l@a__hm ;nlemf_@h _l___f
V nlhhhaaa _lhpffmm ClnC@mnf _l___@

M>>"YCWDT#"YH>HYFCHQA
Tl!lDD LPQDD

VGQWW;W"YCHQADGFA%Q= _l@C@n@C _lanCa
r%HQWjAYGFCHYDGFA%Q= _lafffm@ _lemfh

s"H]PC"%DTCFCHWCHYW

L;W^dFG"% _lanCmna DDDDO"FAD%"#"A%"ACDgFG alf@fnep
N%cdWC"%DL;W^dFG"% _l_f@m_p DDDDTl!lD%"#"A%"ACDgFG _lCennn@
TlMlDQ>DG"]G"WWHQA _lapeanm DDDDTd=DW^dFG"%DG"WH% Cl_mC_mm
w;WCFCHWCHY @lah@ph_ DDDD!dGIHA;sFCWQADWCFC @l_fmm_e
RGQIUw;WCFCHWCHY? _lamChem

yAi"H]PC"%DTCFCHWCHYW

L;W^dFG"% _ln@Capn DDDDO"FAD%"#"A%"ACDgFG nlmmnepn
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Sustainability dependent variable 
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L;W^eFG"% _m_fnai_ DDDDO"FAD%"#"A%"ACDhFG omccofno
Te=DW^eFG"%DG"WH% cmafioc_ DDDD!eGIHA;sFCWQADWCFC _mfno_C@



210 
 

 
 

!"#"A%"ACDEFG+FI-".DLML1
O"CP4%.DRFA"-DSTULDVWG4;;<;"=C+4ADGFA%4>D"??"=C;@
!FC".DAABCaBbaDDD1+>".DAC.aC
LF>#-"DVF%cd;C"%@.DbCCbDbCAe
R"G+4%;D+A=-d%"%.DAf
WG4;;<;"=C+4A;D+A=-d%"%.Dbb
14CF-D#FA"-DVdAIF-FA="%@D4I;"GgFC+4A;.Dfh
LiF>jDFA%DNG4GFD";C+>FC4GD4?D=4>#4A"ACDgFG+FA=";

EFG+FI-" W4"??+=+"AC LC%lDSGG4G C<LCFC+;C+= RG4IlDD

RRR <ClCmAfaA ClAefhhh <Clnaohho Clebeh
UWpL1 <ClCCbahn ClCeCnbf <ClCnfnAa CloebC
LSW1pq ClAebCao ClAnoaCC AlbnabAb Clbbbm
LWNUS ClbfonmC ClAmaAnf AlfhCAmm ClAbCC
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s"+tPC"%DLCFC+;C+=;

q<;udFG"% ClCeAnAn DDDDO"FAD%"#"A%"ACDgFG Aloannhh
N%cd;C"%Dq<;udFG"% ClCCAbbn DDDDLl!lD%"#"A%"ACDgFG ClfnnaCm
LlSlD4?DG"tG";;+4A ClafbAAe DDDDLd>D;udFG"%DG";+% AClhnneC
v<;CFC+;C+= AlCAeafa DDDD!dGI+A<sFC;4AD;CFC AlooACne
RG4IVv<;CFC+;C+=@ ClaCmhbn

MAi"+tPC"%DLCFC+;C+=;

q<;udFG"% ClCmnbhm DDDDO"FAD%"#"A%"ACDgFG nlCnmffb
Ld>D;udFG"%DG";+% Aalhmhoa DDDD!dGI+A<sFC;4AD;CFC AlafCmom
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[s AlmaAChC AlbAohmo AlnafboA ClAhao
Ns!N ClCCmfea ClCCmean Cloeaone Clnnaf
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s%H4;jA=GFCH=DGFA%4> ClaaAfbh Clenom

t"HyPC"%DLCFCH;CH=;

qY;]dFG"% ClAhAaoa DDDDO"FAD%"#"A%"ACDgFG blCCmmCh
N%cd;C"%DqY;]dFG"% ClCbhCba DDDDLl!lD%"#"A%"ACDgFG ClfnAAnh
LlSlD4?DG"yG";;H4A ClafCbAe DDDDLd>D;]dFG"%DG";H% olebonoC
[Y;CFCH;CH= AlAhbmCa DDDD!dGIHAYtFC;4AD;CFC blAACaeo
RG4IV[Y;CFCH;CH=@ Clnbefbm

MAi"HyPC"%DLCFCH;CH=;

qY;]dFG"% ClbAoafC DDDDO"FAD%"#"A%"ACDgFG nlCnmffb
Ld>D;]dFG"%DG";H% AblnoCCh DDDD!dGIHAYtFC;4AD;CFC Almfebme
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Initial conditions lagged 
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RRR YCmCnoocc CmAicAcn YCmbAacig CminAC
UWpLN YCmCbooiC CmCincbC YCmngignA CmfbAc
LSWNpq CmnCAbab CmAgCigg Amoocioa CmCgAi
LWlUS CmbicCca CmAfanac AmcaCfio CmACff

T!RrRSqrWlRsNl YCmCCCAAb omaCSYCg YAmAogfan Cmbnfo
T!RrTqptNu YCmCACnci CmCAofon YCmgbninn CmcCbo
RpRr!SvLsNw CmCCAfcn CmCCCong AmiicCCi CmCcgc

[s Amaiooca AmnbfbiA AmAbbgci Cmbcfa
ls!l CmCCgAfC CmCCfafA CmcoAocg Cmaoba

qSTyMlU CmAAbCif CmbiCgAa Cmnoogfo CmcoAn
Wpqq YCmAicacf Cmbbcabn YCmibngnc CmaAag
W bmficCcf Amggionb AmfifAca CmCiCg

S??"=C;DL#"=H?H=FCHQA
Lm!mDD qPQDD

WGQ;;Y;"=CHQADGFA%Q> CmnCcbif CmnnAc
s%HQ;NA=GFCH=DGFA%Q> Cmanaifa Cmccia

t"H]PC"%DLCFCH;CH=;

qY;^eFG"% CmAiiciC DDDDO"FAD%"#"A%"ACDhFG AmibaioA
l%de;C"%DqY;^eFG"% YCmCCgnnb DDDDLm!mD%"#"A%"ACDhFG CmgngifA
LmSmDQ?DG"]G";;HQA Cmaagcfi DDDDLe>D;^eFG"%DG";H% omAnconn
[Y;CFCH;CH= CmofbgAi DDDD!eGIHAYtFC;QAD;CFC bmAoafna
RGQIV[Y;CFCH;CH=@ CmaiaCig

MAj"H]PC"%DLCFCH;CH=;

qY;^eFG"% CmbAfaab DDDDO"FAD%"#"A%"ACDhFG nmCncggb
Le>D;^eFG"%DG";H% AbmabAoa DDDD!eGIHAYtFC;QAD;CFC AmcAannb
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4>>"YCWDT#"YH>HYFCHOA
TN!NDD qNODD

VGOWW;W"YCHOADGFA%O= _N@ameme _Nea_@
s%HOWiAYGFCHYDGFA%O= _N@_@f@n _Nnpmm

t"H[NC"%DTCFCHWCHYW

q;WydFG"% _Nf_manl DDDDM"FAD%"#"A%"ACDgFG @NC@f@nn
j%cdWC"%Dq;WydFG"% _N@C@@ep DDDDTN!ND%"#"A%"ACDgFG _Ne@amC_
TN4NDO>DG"[G"WWHOA _Na_@leC DDDDTd=DWydFG"%DG"WH% _NCllmll
L;WCFCHWCHY @Nnlnfn@ DDDD!dGIHA;tFCWOADWCFC _Nm@apef
PGOIUL;WCFCHWCHY? _NamCa_e

]Ah"H[NC"%DTCFCHWCHYW

q;WydFG"% _Nfmn@m@ DDDDM"FAD%"#"A%"ACDgFG nNamnleC
Td=DWydFG"%DG"WH% _Nm_fCff DDDD!dGIHA;tFCWOADWCFC _NCmamne
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SSS YCmaAnbbd CmAdogpo YbmCdCnAg CmChph
UOqVc YCmbdapop CmACCbpg YbmdaCnoA CmCAba
VLOcqr Cmhabnph CmAaonpo nmgpCCCA CmCCnA
VOlUL Cmnhdagd CmAdaCaa AmphbhAn CmCppo

UlTT!SsSLrsOlSNcl YCmCCChoh CmCCCAgA YnmhonbCa CmCCnp
T!SsTrqtcu YCmCnddCh CmCbdddg YAmnnCnab CmbCpA
SqSs!LvVNcw CmCCgpga CmCCbonh bmhCdgCA CmCboa

UlTMN bmhophbC AmpCAbdC AmanAaph CmAoop
UlTlN!l CmCnaCba CmCCooAA amaAbbdp CmCCCp

O omanAnbd bmApapog nmaCAbhd CmCChn

L??"=C;DV#"=H?H=FCHRA
Vm!mDD r4RDD

OGR;;Y;"=CHRADGFA%R> CmCCCCCC CmCCCC
N%HR;NA=GFCH=DGFA%R> Cmbgpanh AmCCCC

t"H[4C"%DVCFCH;CH=;

rY;yfFG"% Cmpappng DDDDP"FAD%"#"A%"ACDiFG nmCbgpAp
l%ef;C"%DrY;yfFG"% Cmonhagn DDDDVm!mD%"#"A%"ACDiFG CmgCbahp
VmLmDR?DG"[G";;HRA CmnCdpga DDDDVf>D;yfFG"%DG";H% AmAhbAph
MY;CFCH;CH= omapoACA DDDD!fGIHAYtFC;RAD;CFC bmgddpod
SGRIWMY;CFCH;CH=@ CmCCCddh

]Aj"H[4C"%DVCFCH;CH=;

rY;yfFG"% Cmpappng DDDDP"FAD%"#"A%"ACDiFG nmCbgpAp
Vf>D;yfFG"%DG";H% AmAhbAph DDDD!fGIHAYtFC;RAD;CFC bmgddpod
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N amAAnhco bmoAhdae AmaAbAhc CmAncc

L??"=C;DV#"=H?H=FCHRA
Vm!mDD q4RDD

NGR;;Y;"=CHRADGFA%R> Cmbeeocd Cmaehn
s%HR;NA=GFCH=DGFA%R> CmboAAaC Cmdbcb

t"H[4C"%DVCFCH;CH=;

qY;ygFG"% CmbdAnhe DDDDP"FAD%"#"A%"ACDiFG Amhohbnn
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VmLmDR?DG"[G";;HRA Cmaeoohn DDDDVg>D;ygFG"%DG";H% bmehaacA
MY;CFCH;CH= CmaannnC DDDD!gGIHAYtFC;RAD;CFC Amhnnbeb
SGRIWMY;CFCH;CH=@ Cmnnbbdn

]Aj"H[4C"%DVCFCH;CH=;

qY;ygFG"% CmbCneha DDDDP"FAD%"#"A%"ACDiFG cmbbebec
Vg>D;ygFG"%DG";H% cmnanbnh DDDD!gGIHAYtFC;RAD;CFC AmbAbeee
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RG4IV[Y;CFCH;CH=@ CNaaaCeb

MAh"HyPC"%DLCFCH;CH=;

qY;]dFG"% CNflCafe DDDDO"FAD%"#"A%"ACDgFG lNbCfaff
Ld>D;]dFG"%DG";H% ANaoamAl DDDD!dGIHAYtFC;4AD;CFC CNebealn
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Institutional Index 

!"#"A%"ACDEFGHFI-".DLMLN
O"CPQ%.DRFA"-DSTULDVWGQ;;Y;"=CHQADGFA%Q>D"??"=C;@
!FC".DAA_Ca_baDDDNH>".DAA.CA
LF>#-"DVF%cd;C"%@.DbCCbDbCAe
R"GHQ%;DHA=-d%"%.DAf
WGQ;;Y;"=CHQA;DHA=-d%"%.Dbb
NQCF-D#FA"-DVdAIF-FA="%@DQI;"GgFCHQA;.Dfh
LiF>jDFA%DNGQGFD";CH>FCQGDQ?D=Q>#QA"ACDgFGHFA=";

EFGHFI-" WQ"??H=H"AC LC%lDSGGQG CYLCFCH;CH= RGQIlDD

RRR YClCaheCm ClAnAAno YClbfaefC ClhCCA
UWpLN YClCoahbb ClChmnfo YClaCCaeA ClmnCe
LSWNpq ClbhnfmC ClAmAfeb AlenbAaC ClCene
LWNUS Clbnobne ClAhonff Alfnaona ClAAee

T!RrRSqrWNRsNN YClCCCAof hlnCSYCf YAlfAnbbC ClAofm
T!RrTqptNu YClCCmhnA ClCbCCAn YCloaabbb Cleobb
RpRr!SvLsNw ClCCAffa ClCCCnCh AleACemf ClCnon

[s Alfebheb Alohfbaa AlAofaae ClbmbA
Ns!N ClCCmfCn ClCCembe ClhfoonC Clonen

qSTyMNU ClCbanoA CloACham ClChCbCa Clnoma
EpsWS ClCCfehb ClAhnmCA ClCoCanm Clnefh
W blnooAbb AlmAfmCC AlhAffCA ClCemC

S??"=C;DL#"=H?H=FCHQA
Ll!lDD qPQDD

WGQ;;Y;"=CHQADGFA%Q> ClbehnaA ClbeAh
s%HQ;jA=GFCH=DGFA%Q> Clafmfaf Clebhb

t"H]PC"%DLCFCH;CH=;

qY;^dFG"% ClAhChAA DDDDO"FAD%"#"A%"ACDgFG Alnefnne
N%cd;C"%DqY;^dFG"% YClCAfChb DDDDLl!lD%"#"A%"ACDgFG ClfoboAa
LlSlDQ?DG"]G";;HQA ClafhCCm DDDDLd>D;^dFG"%DG";H% nlmanona
[Y;CFCH;CH= ClnboCCn DDDD!dGIHAYtFC;QAD;CFC blAAnnfe
RGQIV[Y;CFCH;CH=@ ClfbeCAa

MAi"H]PC"%DLCFCH;CH=;

qY;^dFG"% ClbAhaAb DDDDO"FAD%"#"A%"ACDgFG olComffb
Ld>D;^dFG"%DG";H% AblaCmfa DDDD!dGIHAYtFC;QAD;CFC Almahhob



219 
 

 
 

!"#AB#CDE)G+IC+A-A.L)0ADENL#L
OD.-P)QRSQTSUV))):#I-P)TVPVV
;DICE-P)UQQU)UQT<
=ABE>?-?)+@L-"AD.#+ALP)BR
CDEDAB-?)LDICE-)aE#L.b#L-)I#LL#Ac)ADE>-)?-E-.#+Ad
G+IC>.-?)>L#AcP)e"?#AD"N)B+""-ED.#+AL
fg."DB.#Ac)K)+i)K)C+LL#@E-)B+IC+A-A.L

f#c-AADE>-LP)a;>I)M)KN)0A-"Dc-)M)Td
G>I>ED.#A- G>I>ED.#A-

l>I@-" mDE>-))) O#ii-"-AB- !"+C+".#+A mDE>- !"+C+".#+A

T TnRRKBUV TnTBKooR QnpU<R TnRRKBUV QnpU<R
U Qn<UoBUp QnKVUB<< QnUVKU UnpTKQBT QnR<TQ
K QnKRpoVo TTT)))) QnTUoQ KnQQQQQQ TnQQQQ

f#c-AA-B.+"L)aE+D?#AcLdP)

mD"#D@E- !G)T)) !G)U)) !G)K))

me=Gf QnBoQTQK TQnBT<opR QnpToUpK
Gerr QnVooKQV QnRKpoTT QnUUVUUU

rfstu0v QnpKVVQR TQnT<pRR< TQn<BUVRR

e"?#AD"N)B+""-ED.#+ALP
)

me=Gf Gerr rfstu0v
me=Gf TnQQQQQQ
Gerr QnUoUVVR TnQQQQQQ

rfstu0v QnBoTpBB QnVUKKVV TnQQQQQQ
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!"#"A%"ACDEFGHFI-".DELM
M"CNO%.DPFA"-D4RSTDUVGOWWXW"YCHOADGFA%O=D">>"YCW?
!FC".D@@A_CAaCDDDbH=".D@c._d
TF=#-"DUF%efWC"%?.Da__aDa_@g
P"GHO%WDHAY-f%"%.D@h
VGOWWXW"YCHOAWDHAY-f%"%.Daa
bOCF-D#FA"-DUfAIF-FAY"%?DOIW"GiFCHOAW.Dhd
TjF=NDFA%DlGOGFD"WCH=FCOGDO>DYO=#OA"ACDiFGHFAY"W

EFGHFI-" VO">>HYH"AC TC%mD4GGOG CXTCFCHWCHY PGOImDD

PPP X_m@nchdC _m@ah_@@ X@m_oahd_ _mad_@
SVpTb X_m_Cha@o _m_c@@a@ X_mgnodng _mCcn@
T4Vbpq _m@ggnoC _m@_dh_c @mcnCddg _m@_dd
TVlS4 _m@nh@CC _m@n@cad @m_acg@g _mn_od

R!PrP4qrVlPsbl Xnmo_4X_h hmn_4X_h X_mgnhgdh _mCchh
R!PrRqptbu _m__h@nc _m_@nhoh _mnggd_a _mg_gn
PpPr!4vTsbw _m___nCh _m___hc_ _mc@cad@ _mhC_g

Ls @mh_nhC@ _mgcggha @mohdnco _m_hc@
ls!l _m__@Cn_ _m__C@aa _mnCcdh@ _mgn_n

svTbsv!4[ _m_@C_o@ _m_Cg_dd _maooaCn _mgcc@
V nmhCoh@a @m_oCa_C nmaCnoa@ _m__aa

4>>"YCWDT#"YH>HYFCHOA
Tm!mDD qNODD

VGOWWXW"YCHOADGFA%O= _m_h_C@g _m_a_o
s%HOWNAYGFCHYDGFA%O= _mnCCd@d _mogo@

t"HyNC"%DTCFCHWCHYW

qXW]fFG"% _m@dhaoo DDDDM"FAD%"#"A%"ACDiFG nm_ohhdn
l%efWC"%DqXW]fFG"% _m_@@oho DDDDTm!mD%"#"A%"ACDiFG _mnh@agh
Tm4mDO>DG"yG"WWHOA _mnhac_C DDDDTf=DW]fFG"%DG"WH% hmdCnCoo
LXWCFCHWCHY @m_cdoo@ DDDD!fGIHAXtFCWOADWCFC @m@oaha_
PGOIULXWCFCHWCHY? _mC_Cn@g

^Aj"HyNC"%DTCFCHWCHYW

qXW]fFG"% _m@ohn__ DDDDM"FAD%"#"A%"ACDiFG nmanaon@
Tf=DW]fFG"%DG"WH% hmoao_co DDDD!fGIHAXtFCWOADWCFC @m@ghn_o
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!"#"A%"ACDEFGHFI-".DLMMNO
P"C4R%.DSFA"-DLTUVDWOGRXXYX"=CHRADGFA%R>D"??"=CX@
!FC".DAA_Ca_baDDDcH>".DAd.bb
VF>#-"DWF%efXC"%@.DbCCbDbCAg
S"GHR%XDHA=-f%"%.DAh
OGRXXYX"=CHRAXDHA=-f%"%.Dbb
cRCF-D#FA"-DWfAIF-FA="%@DRIX"GiFCHRAX.Dhj
VNF>lDFA%DmGRGFD"XCH>FCRGDR?D=R>#RA"ACDiFGHFA="X

EFGHFI-" OR"??H=H"AC VC%nDLGGRG CYVCFCHXCH= SGRInDD

SSS YCnbhoaCA CnAjAjCa YAnabdjAo CnAdCb
UOpVc YCnAAoAab CnCjaadC YAnaACdqh CnAdao
VLOcpr Cnabbhjb CnAhChgq bnjCdhCa CnCCgq
VOmUL CnqjAabd CnAjChAa bnAAqCCa CnCqoo

T!SsSLrsOmSNcm YjnabLYCh jnbhLYCh YAnCbChao CnqAbg
T!SsTrptcu CnCCCbjh CnCAoqjd CnCAagAo Cnojjq
SpSs!LvVNcw CnCCCqgC CnCCCjhC Cnaqaodg Cnddhd

MN AnAhhaqa Anbaaaho Cnobjadq Cnqhgo
mN!m CnCCjdAa CnCCdhab AnqAdjAC CnAoaq

NvVcNv!L[ CnACAbhA CnCgaAgj Anqdaojh CnAgjj
O anadoAdj AnhAhoAA bnoajAgq CnCChC

L??"=CXDV#"=H?H=FCHRA
Vn!nDD r4RDD

OGRXXYX"=CHRADGFA%R> CnbbhCjo CnAodg
N%HRXlA=GFCH=DGFA%R> Cnahajbq CnjCqq

t"Hy4C"%DVCFCHXCH=X

rYX]fFG"% CnqCAhAA DDDDP"FAD%"#"A%"ACDiFG bnAoqoag
m%efXC"%DrYX]fFG"% CnAhbjod DDDDVn!nD%"#"A%"ACDiFG CndCghqC
VnLnDR?DG"yG"XXHRA CnahAoao DDDDVf>DX]fFG"%DG"XH% ondCCAba
MYXCFCHXCH= bnCbjjCj DDDD!fGIHAYtFCXRADXCFC Andahjdb
SGRIWMYXCFCHXCH=@ CnChAbAq

^AN"Hy4C"%DVCFCHXCH=X

rYX]fFG"% CnqabAAj DDDDP"FAD%"#"A%"ACDiFG qnCbAadd
Vf>DX]fFG"%DG"XH% AAnhqACq DDDD!fGIHAYtFCXRADXCFC AnqgCbhj
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!"#"A%"ACDEFGHFI-".DLMLN
O"CP4%.DRFA"-DSTULDVWG4XXYX"=CH4ADGFA%4>D"??"=CX@
!FC".DAA_Ca_baDDDNH>".DAc.bc
LF>#-"DVF%deXC"%@.DbCCbDbCAf
R"GH4%XDHA=-e%"%.DAg
WG4XXYX"=CH4AXDHA=-e%"%.Dbb
N4CF-D#FA"-DVeAIF-FA="%@D4IX"GhFCH4AX.Dgi
LjF>NDFA%DlG4GFD"XCH>FC4GD4?D=4>#4A"ACDhFGHFA="X

EFGHFI-" W4"??H=H"AC LC%mDSGG4G CYLCFCHXCH= RG4ImDD

RRR YCmCgnnAg CmAigfff YCmbicoic Cmffga
UWpLN YCmCbfbAn CmCiacCc YCmnbAcni Cmfaob
LSWNpq CmbiicfA CmAgAaiC AmoCgcci CmCcbi
LWlUS Cmbfoonc CmAiCbiC Amggbfif CmAbfb

T!RrRSqrWlRsNl YCmCCCAng imiASYCg YAmgnCcgg CmAnbc
T!RrTqptNu YCmCCfcan CmCAoiCo YCmnigibb CmfCAa
RpRr!SvLsNw CmCCAcAc CmCCCioo Amfoffcg CmCfic

[s Amccoagn Amnnfnac Ambainnn CmbAiA
ls!l CmCCcggi CmCCcoio Cmoninff Cmngbi

svLNsv!Sy YCmCAAiAi CmCfiifb YCmAaoiaA CmiiAg
W bmfcAoai Amgbbgao AmiAaCbo CmCfcA

S??"=CXDL#"=H?H=FCH4A
Lm!mDD qP4DD

WG4XXYX"=CH4ADGFA%4> CmbfofaA CmbiCa
s%H4XNA=GFCH=DGFA%4> CmaaiCic CmfAoc

t"H]PC"%DLCFCHXCH=X

qYX^eFG"% CmAiCnCi DDDDO"FAD%"#"A%"ACDhFG Amognnaf
l%deXC"%DqYX^eFG"% CmCCgoCg DDDDLm!mD%"#"A%"ACDhFG CmgnnCoC
LmSmD4?DG"]G"XXH4A CmagAfba DDDDLe>DX^eFG"%DG"XH% omgoCggg
[YXCFCHXCH= AmCnnicC DDDD!eGIHAYtFCX4ADXCFC bmAbonCa
RG4IV[YXCFCHXCH=@ CmanCffi

MAj"H]PC"%DLCFCHXCH=X

qYX^eFG"% CmbAfCbb DDDDO"FAD%"#"A%"ACDhFG nmCncggb
Le>DX^eFG"%DG"XH% AbmabicA DDDD!eGIHAYtFCX4ADXCFC AmcanCiC
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!"#"A%"ACDEFGHFI-".DLMMLNO
P"C4R%.DSFA"-DLTUVDWNGRXXYX"=CHRADGFA%R>D"??"=CX@
!FC".DAA_Ca_baDDDOH>".DAc.dA
VF>#-"DWF%efXC"%@.DbCCbDbCAg
S"GHR%XDHA=-f%"%.DAh
NGRXXYX"=CHRAXDHA=-f%"%.Dbb
ORCF-D#FA"-DWfAIF-FA="%@DRIX"GiFCHRAX.Dhj
VNF>lDFA%DmGRGFD"XCH>FCRGDR?D=R>#RA"ACDiFGHFA="X

EFGHFI-" NR"??H=H"AC VC%nDLGGRG CYVCFCHXCH= SGRInDD

SSS YCnbgodac CnbbAhjC YAnbcCgCb CnbAdc
UNpVO YCnCgohbg CnACoCcc YCngboAcg Cnacoh
VLNOpq YCnCAdooc CnAodgga YCnCgbbbo Cnoabg
VNmUL CnbaAhCc CnbdhAdc AnCbgCod CndCoc

T!SrSLqrNmSsOm YAnAaLYCh ondhLYCh YCnAbAgba CnoCdc
T!SrTqptOu CnCCaCjA CnCbabCc CnAcjcCc Cnjccj
SpSr!LvVsOw CnCCCbAc CnCCCooC CnbAjhgj Cnjbgo

Ms AnacAAcc Anddogch AnCoCcAa CnbjAC
ms!m YCnCCadjd CnCCgbbc YCncCcchj CnhagC

svVOsv!L[ CnCcCbAj CnCjbchc Cngbjhdj Cnacoo
N anaCaCoa AnohbgjA bnbhhboa CnCbjj

L??"=CXDV#"=H?H=FCHRA
Vn!nDD q4RDD

NGRXXYX"=CHRADGFA%R> CnCCCCCC CnCCCC
s%HRXlA=GFCH=DGFA%R> CncbCAdc AnCCCC

t"Hy4C"%DVCFCHXCH=X

qYX]fFG"% CnAdhjoa DDDDP"FAD%"#"A%"ACDiFG dnbghjcb
m%efXC"%DqYX]fFG"% YCnCagohj DDDDVn!nD%"#"A%"ACDiFG CnhdoadA
VnLnDR?DG"yG"XXHRA CnhhbbAh DDDDVf>DX]fFG"%DG"XH% Aanddbba
MYXCFCHXCH= CngdoAag DDDD!fGIHAYtFCXRADXCFC AnbocbCa
SGRIWMYXCFCHXCH=@ Cncjabgg

^AN"Hy4C"%DVCFCHXCH=X

qYX]fFG"% CnAdhjoa DDDDP"FAD%"#"A%"ACDiFG dnbghjcb
Vf>DX]fFG"%DG"XH% Aanddbba DDDD!fGIHAYtFCXRADXCFC AnbocbCa
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Best model fit 

 

!"#"A%"ACDEFGHFI-".DLMN
O"CP4%.DRFA"-DMSNTDUVG4WWXW"YCH4ADGFA%4=D">>"YCW?
!FC".D@@A_CAaCDDDbH=".D@c.dc
TF=#-"DUF%efWC"%?.Da__aDa_@g
R"GH4%WDHAY-f%"%.D@h
VG4WWXW"YCH4AWDHAY-f%"%.Daa
b4CF-D#FA"-DUfAIF-FAY"%?D4IW"GiFCH4AW.Dhj
TNF=lDFA%DmG4GFD"WCH=FC4GD4>DY4=#4A"ACDiFGHFAY"W

EFGHFI-" V4">>HYH"AC TC%nDMGG4G CXTCFCHWCHY RG4InDD

RRR _n_jd@hd _n@aCC@o _nccjdao _nh_ga
NVpTb _n__C@ha _n_hh_Cj _n_ghCac _noC_a
TMVbpL _n__a_hj _n_ooddC _n_a_g@C _nojdc
TVmNM X_n_@ao_d _n@@ccgh X_n@@_ho_ _no@aC

S!RqRMLqVmRrbm anojMX_h cnh@MX_h _nChj@o@ _ncCjo
S!RqSLpsbt _n_@@daC _n_@dCa_ _njCdj@g _nC_d_
RpRq!MuTrbv X_n___aj_ _n___cha X_nCajghc _ncg_@

wr _nd_dga@ _nojcjCj _nd_ggco _nghoc
mr!m _n__@Cdh _n__h@_g _naj_oco _ngj__

ruTbru!M[ X_n_Cjhhj _n_hg_@d X_njh@cjo _ndojg
V dndCCoch _noogajo dndhC_c_ _n__@c

M>>"YCWDT#"YH>HYFCH4A
Tn!nDD LP4DD

VG4WWXW"YCH4ADGFA%4= _naCCo_a _nCacd
r%H4WlAYGFCHYDGFA%4= _najC_go _nhgdg

s"HyPC"%DTCFCHWCHYW

LXW]fFG"% _n_hhC_@ DDDDO"FAD%"#"A%"ACDiFG @noCca_h
m%efWC"%DLXW]fFG"% X_n@Chhgg DDDDTn!nD%"#"A%"ACDiFG _nh_Ca@j
TnMnD4>DG"yG"WWH4A _nd_hho@ DDDDTf=DW]fFG"%DG"WH% Cndjo@ah
wXWCFCHWCHY _naghchg DDDD!fGIHAXsFCW4ADWCFC @n@c_@cj
RG4IUwXWCFCHWCHY? _nojdchh

^AN"HyPC"%DTCFCHWCHYW

LXW]fFG"% _n_Cj@jg DDDDO"FAD%"#"A%"ACDiFG dnccdgod
Tf=DW]fFG"%DG"WH% cnCo_dja DDDD!fGIHAXsFCW4ADWCFC _ngjChch
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!"#"A%"ACDEFGHFI-".DELM
M"CNO%.DPFA"-D4RSTDUVGOWWXW"YCHOADGFA%O=D">>"YCW?
!FC".D@@A_CAaCDDDbH=".D_c.Cd
TF=#-"DUF%efWC"%?.Da__cDa_@g
P"GHO%WDHAY-f%"%.D@_
VGOWWXW"YCHOAWDHAY-f%"%.D@@
bOCF-D#FA"-DUfAIF-FAY"%?DOIW"GhFCHOAW.Daa
TiF=jDFA%DNGOGFD"WCH=FCOGDO>DYO=#OA"ACDhFGHFAY"W

EFGHFI-" VO">>HYH"AC TC%lD4GGOG CXTCFCHWCHY PGOIlDD

PPP X_l_amcmc _l_mc_n_ X_lnnnCC@ _loCg@
SVpTb X_l@mdnmm _l_Co_na XCl_acogm _l__a_
T4Vbpq _l@ndoad _l_oagm_ @ldag@oc _l_m_C
TVNS4 _l@addm@ _l_dnaoo @lndng_a _l@d@_

SNRR!PrP4qrVNPsbN X_l___n_@ mldc4X_g Xnlncn@_m _l__cn
R!PrRqptbu X_l__cn@m _l_@gnma X_lC@_ogo _lcmd@
PpPr!4vTsbw _l__acmc _l__@gda @lcmcomo _l@@dm

SNRLs @l@n_od@ _ldaaoao @laagCmo _laCc_
SNRNs!N _l_@mggn _l__ngCC glang_d@ _l___n
svTbsv!4[ _l_ocmC@ _l_gaoc_ @lCgcCan _l@ona

V clnncCg@ @l_ncCgc cl@@ngoc _l___@

4>>"YCWDT#"YH>HYFCHOA
Tl!lDD qNODD

VGOWWXW"YCHOADGFA%O= _l______ _l____
s%HOWjAYGFCHYDGFA%O= _l@@ccdd @l____

t"HyNC"%DTCFCHWCHYW

qXW]fFG"% _lcmao_m DDDDM"FAD%"#"A%"ACDhFG nladnmcC
N%efWC"%DqXW]fFG"% _lndCac@ DDDDTl!lD%"#"A%"ACDhFG _lnagggm
Tl4lDO>DG"yG"WWHOA _lagnnod DDDDTf=DW]fFG"%DG"WH% _lo_ca@@
LXWCFCHWCHY alnccmnd DDDD!fGIHAXtFCWOADWCFC @lnngaaC
PGOIULXWCFCHWCHY? _l_mcmna

^Ai"HyNC"%DTCFCHWCHYW

qXW]fFG"% _lcmao_m DDDDM"FAD%"#"A%"ACDhFG nladnmcC
Tf=DW]fFG"%DG"WH% _lo_ca@@ DDDD!fGIHAXtFCWOADWCFC @lnngaaC
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!"#"A%"ACDEFGHFI-".DLMMNO
P"C4R%.DSFA"-DLTUVDWOGRXXYX"=CHRADGFA%R>D"??"=CX@
!FC".DAA_Ca_baDDDcH>".DCd.ed
VF>#-"DWF%fgXC"%@.DbCCdDbCAh
S"GHR%XDHA=-g%"%.DAC
OGRXXYX"=CHRAXDHA=-g%"%.DAA
cRCF-D#FA"-DWgAIF-FA="%@DRIX"GiFCHRAX.Dbb
VjF>NDFA%DlGRGFD"XCH>FCRGDR?D=R>#RA"ACDiFGHFA="X

EFGHFI-" OR"??H=H"AC VC%mDLGGRG CYVCFCHXCH= SGRImDD

SSS YCmaCdeeb CmbCaenb YAmonnCod CmCpbe
UOqVc YCmebdbep CmAAAped YbmoAopAA CmCAeo
VLOcqr CmanApnn CmApbaeC bmpoaAAb CmCAph
VOlUL CmaeCbAd CmbbAhoo AmoaAaAh CmCpne

UlTT!SsSLrsOlSNcl YCmCCCapd CmCCCbAe Ybmbeeedh CmCapb
T!SsTrqtcu YCmCbhaCa CmCedhae YCmdohAno CmhCAa
SqSs!LvVNcw CmCCaonA CmCCepne AmeAdpAh CmbAap

UlTMN AmpAACba bmAobAaC CmpnChbp CmahAd
UlTlN!l CmCeAonA CmCCnaAo emponhbn CmCCeC
NvVcNv!L[ CmCoeppn CmAbheab CmpanApd CmapCC

O nmAdnhhA bmadbebp emeApaAb CmCCdo

L??"=CXDV#"=H?H=FCHRA
Vm!mDD r4RDD

OGRXXYX"=CHRADGFA%R> CmCCCCCC CmCCCC
N%HRXNA=GFCH=DGFA%R> Cmbppbaa AmCCCC

t"Hy4C"%DVCFCHXCH=X

rYX]gFG"% CmnhaanA DDDDP"FAD%"#"A%"ACDiFG emCbdnAn
l%fgXC"%DrYX]gFG"% CmpbbAoA DDDDVm!mD%"#"A%"ACDiFG CmdCbahn
VmLmDR?DG"yG"XXHRA CmeAphaA DDDDVg>DX]gFG"%DG"XH% AmACoAho
MYXCFCHXCH= dmahoAaC DDDD!gGIHAYtFCXRADXCFC bmhahaCA
SGRIWMYXCFCHXCH=@ CmCCbabA

^Aj"Hy4C"%DVCFCHXCH=X

rYX]gFG"% CmnhaanA DDDDP"FAD%"#"A%"ACDiFG emCbdnAn
Vg>DX]gFG"%DG"XH% AmACoAho DDDD!gGIHAYtFCXRADXCFC bmhahaCA
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Correlated random effects – robustness checks 

!"#"A%"ACDEFGHFI-".DLMLN
O"CP4%.DRFA"-DSTULDVWG4XXYX"=CH4ADGFA%4>D"??"=CX@
!FC".DAA_Ca_baDDDNH>".DCc.Cd
LF>#-"DVF%efXC"%@.DbCCgDbCAh
R"GH4%XDHA=-f%"%.DAC
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