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ABSTRACT

Infrastructure is the fulcrum of a strong economy. It can be considered as the backbone of every
economy as it directly impacts on some elements of expansive socio-economic development which
contribute to economic growth and development thereby increasing societal value and quality of life.
Undoubtedly, infrastructure is critical and a prerequisite for economic growth and power. Likewise, the
paucity of and lack thereof of adequate infrastructure impedes national growth and development. For
most developing countries, there are large infrastructural deficits and the infrastructure gap is large,
with infrastructure delivery being characterized by slow progress and development. South Africa too is
fraught with a myriad of challenges affecting infrastructure delivery and this has seen the South African
government prioritizing and scaling up expenditure on infrastructure to support its economic growth
and development plans.

In recent years, the South African government has made remarkable progress to support its economic
growth and development plans and introduced recent enabling legislation and guidelines, in the process
reducing poverty and inequality. However, it is still plagued with tremendous backlogs and shortfalls
due to considerable bottlenecks, as a result of several systemic challenges that inhibit the effective
delivery of infrastructural installations, the causes of which have not necessarily been identified or
understood. Furthermore, there is severe persistence of infrastructure challenges facing the South
African landscape despite numerous government interventions to scale up infrastructure delivery. The
Infrastructure Delivery Management System (IDMS), a government model formulated to ameliorate
infrastructure delivery has not been adequately utilized so as to achieve its full effectiveness and
efficiency. This could potentially be emanating from deficiencies in institutional capacities and
capabilities and the lack of organizational readiness to utilize this model. Suffice to note is the reality
that the challenges of infrastructure in South Africa are not primarily attributed to lack of funding but
are as a result of institutional failures and a lack of requisite capacity within the Public sector

Against this background, this study aimed primarily to develop and validate a maturity model for
assessing and improving public sector organizations’ readiness for effective IDMS implementation.
Upon model development and validation, the study assessed the maturity of provincial government
departments in engaging with the extant IDMS and it formulated evidence based interventions to
improve delivery and management of infrastructure projects. This was achieved through analysis of
data obtained from the use of a nine-dimension Maturity Modelling Questionnaire and semi-structured
Interviews. The results obtained were used to indicate Organizational Maturity on a 5-level scale where
Level 1 is the initial/adhoc level which is indicative of a regressive organization with a complete lack
of attributes and Level 5 is indicative of an optimized organization with world class attributes.

An IDMS ready organization would ideally have a maturity rating at level 5. This study found that all
three organizations that were surveyed had a maturity rating 3<organizational maturity level<4
signifying well defined and documented standard processes which can be improved over time. These
results demonstrated the importance of the leadership dimension to improving organizational readiness
to implement the IDMS. In other words, the leadership dimension can be viewed as a driver of all other
dimensions, where a high maturity level under this dimension directly correlates with improved
maturity in the other dimensions. In order to improve to the next level, the departments ought to focus
on the low rated maturity items and dimensions and to provide constant training on IDMS activities.

Practical guidelines to improve organizational readiness to implement the IDMS are presented in the
study. Furthermore, it was found that establishment of an organization’s maturity level equips
leadership with the right knowledge to make informed decisions, and this could help in formulating
strategic plans and in fostering these organizations to effect necessary changes. Additionally, the



organization could potentially relook at the organizational theories and management models they
utilize, which in some instances could be hindering organizational success. A practical example of an

improvement plan which organizations can adapt to address the challenges they are faced with is also
presented.

Vi
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CHAPTER 1
INTRODUCTION

1.1 Background

Infrastructure is the fulcrum of a strong economy (Quarterly Bulletin, 2012 and Calderon and Serven,
2004). It has long been recognized that infrastructure delivery and accumulation is pivotal in the
promotion and determination of growth of a nation (Calderon and Serven, 2004). Furthermore, most
governments around the world, together with various scholars concur with the notion that infrastructure
is the backbone of any economy as it influences societal value (OECD, 2015; LPEPAU, 2012; DBSA,
2012; and Quarterly Bulletin, 2012). This concurrence is largely because infrastructural investments
directly impact on some elements of expansive socio-economic developments, and that infrastructure
is a profound determining factor of a nation’s success, through growth and overall development
(Department of Public Expenditure and Reform in lreland, 2011; Fasoranti, 2012). Blom (2017)
indicated that infrastructure underpins a nation’s inclusive growth through support for diverse economic
activities, thereby serving as a reflection of a nation’s economic power. In other words, infrastructure
is a critical and fundamental prerequisite for economic growth and power. It can therefore be construed
that infrastructure can be used as a benchmark to measure a country’s likely prosperity (SAICE, 2011).
Australian Government: Department of Infrastructure and Transport (2012) further indicated that when
infrastructural projects are adequately delivered and resourced, a nation’s economy is revived, with
added benefits to its citizens. Therefore, the link between social and economic development and

infrastructure delivery is apparent (Civilution, 2016).

On the other hand, the paucity of and lack of adequate infrastructure, inter alia impedes a country’s
growth and development (Rust et al., 2008; Fedderke & Garlick, 2008; Fasoranti, 2012; Ehlers, 2014).
For most developing nations, the infrastructure gap, that is, “the amount of investment required to meet
core infrastructure needs”, is large and on the rise (Corporate Africa, 2019). Even more so, it is evident
that infrastructure development in these developing nations is characterized by its slow progress
(Hagerman, 2012). The situation is further worsened by delays in the realisation of the need for and
implementation of infrastructure which leads to dire economic and social costs (Ehlers, 2014).
Examples of such costs include; crime, corruption, and financial market constraints (Foster, 2008). In
most countries of the developing world, infrastructure has been cited as the major curtailment of
business growth and productivity (Escribano et al., 2008). Therefore, most of these countries have
embraced and focused on accentuating and prioritizing infrastructure delivery and management, as
infrastructure’s contribution towards sustained economic growth remains indisputable (World Bank,
2007). This could be attributed to the large infrastructure deficits which have brought about the need

for extra infrastructure in many developing countries (Foster and Briceno-Garmendia, 2010).



According to Hassen (2000), there are purportedly two schools of thought regarding infrastructure
delivery. The one school of thought suggests that infrastructure delivery aims at “meeting basic needs,
within fiscal constraints”, and that successful delivery is only attainable upon inclusion of the private
sector (Ibid). The framework of fiscal constraints is concerned with ensuring that a country’s
infrastructure delivery stimulates national development within fiscal constraints (Department of Public
Expenditure and Reform, 2011). On the other hand, infrastructure delivery has been viewed as a tool
that stimulates economic growth, social inclusion and human development, through the eradication of
poverty, fostering income equality and employment creation (OECD, 2015; Hassen, 2000; LPEPAU,
2012).

The South African government has prioritized spending on infrastructure development and
improvement to support its economic growth and development plans (National Treasury, 2017). This
fact is supported by the Policy Brief (2015) which indicated that the government was concentrated on
ramping up public capital expenditure with an increase on infrastructure expenditure being the solution
to a more robust and competitive economic market. During the 2012/13 fiscal year, infrastructure
accounted for about 8% of Gross Domestic Product (GDP) (DBSA, 2012). Despite the high contribution
infrastructure has on GDP, the SA government plans to further increase this percentage contribution to
10%, with the most focus placed on transport, energy, and water sectors (NDP2030, 2011).
Furthermore, the government has continued to make a huge construction spend commitment as
witnessed by the steady average annual increase of 6.8% in the funding allocated to infrastructure
spending from 1998/99 to 2015/16 fiscal years (National Treasury, 2017). This average annual growth
rate is expected to continue, resulting in an expenditure forecast of R244 billion by 2019/20 fiscal year,
with higher focus on the infrastructure sector and industry (Ibid). The projected growth in infrastructure
investments is further supported by CIDB (2007a) which predicted a growth rate of about 10% to 15%

per annum within the near future.

Historically, governments around the world have been the major financiers and owners of infrastructure,
and they deliver subsidised services to certain population groups on equity or other grounds (Chan et
al, 2009). Therefore, as argued by DPME (2014), the discernible spatial and disparate distribution of
infrastructure under the apartheid government is evident. Typically, in the post-1994 era, the
government of South Africa realized the imbalances in infrastructure distribution and therefore
prioritized the need to provide services to all its communities fairly and with equality (Bolton 2006;
SAICE, 2011; DPME, 2014), largely because of huge public service backlogs in the previously
disadvantaged black communities. A Municipal Infrastructure Investment Framework report for the
period 2009/10 by DBSA (2011) consolidates the status of service backlogs as confirmed by the
respective government departments, and it brings to light the percentile of backlogs with respect to

service per sector as follows; Housing: 17%, Water supply: 9%, Sanitation: 24%, Electricity: 27%,
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Solid waste: 7%, Roads: 75% of access roads in poor and Public Services: 12% and 65% inadequate in
urban and rural areas respectively. The report covered the period 2009/10, that was 15 years post-
apartheid, but the backlog was still an issue and is to this day being experienced (Policy Brief, 2015;
DPME, 2014)

In response to levelling the imbalances and curbing the backlogs, when South Africa attained its
democracy in 1994, it focused on transparency and service provision based on non-discrimination
(Policy Brief, 2015; DPME, 2014). As a result, the Government re-evaluated its fiscal budget and
allocations and prioritized on increasing the number of people with access to bulk economic
infrastructure, thereby resulting in growth rates and improved quality of life of its citizens (Ibid).
Additionally, the South African Constitution was also drafted to ensure that it upheld every citizen’s
right to access basic services such as health care, water and housing (South Africa Constitution, 1996).
However, despite onerous interventions and remedies proposed and/or implemented by the government
as a panacea to the problems associated with the dire, inadequate and in some worst cases, repugnant
infrastructure, there remain tremendous shortfalls and inadequacies in infrastructure, thereby rendering

it insufficient to nurture overall national growth.

1.2 The Infrastructure Delivery Management System (IDMS): A Brief Overview

The Infrastructure Delivery Management System (IDMS) is a government model formulated in 2004
to ameliorate infrastructure delivery. According to CIDB (2010), the IDMS acts as a benchmark and
guide for best practice delivery of infrastructure management throughout all government departments.
It describes the processes and procedures to be adhered to for public sector delivery and procurement
management within the construction industry (WCG, 2010). It is a standardized approach, to the
“planning, budgeting, procurement, delivery, maintenance, operation, monitoring and evaluation of

infrastructure” (National Treasury, 2012).

The IDMS was formulated mainly to address the need for improved and adequate quality infrastructure
and to curb the various challenges affecting infrastructure delivery. The main objectives of the IDMS
could be summarized as; (i) to provide a benchmark through fostering best practice, (ii) to foster
improvement in the delivery of infrastructure, (iii) to address skills deficiencies, (iv) to ensure a balance

in infrastructural roll outs, (v) to enhance cost effectiveness, and (vi) improved infrastructure planning

1.3 Problem Statement

Effective, adequate and efficient infrastructure is fundamental to South Africa’s prosperity and
economic growth. This is more so as infrastructure is considered important by the government and
government-owned businesses as it is a means to deliver services to citizens (SIPDM, 2015; CIDB,
2007b; CIDB, 2010). However, dubbed as "the protest capital of the world" by politicians and the
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media, South Africa has frequent cases of public unrest and protests in the world (Bianco, 2013). These
protests can take different forms and can include mass gatherings and meetings, drafting of memoranda,
staying away from work, looting, destroying infrastructure and vehicles to mention but a few.

Although there are myriad issues which have been identified as contributing to the surge of these
protests, reportedly, most of the protests are largely as a result of deficits in infrastructural installations
which consequently result in poor service delivery which is predominant in the forgotten and
underdeveloped townships, with the protesters requesting access to basic services such as, clean water,
and housing (Parliament of RSA, 2009; Booysen, 2007). These protests can be regarded as rebellions
and retaliations by the indigent as a plight against the socio-economic imbalances and inequalities in
South Africa. The act of rebellion reinforces the notion that; when citizens are treated unfairly by those
in authority, rebellion is duty. Based on calculations by Allan and Heese (2011) which were based on
the National Treasury budget, there is a worrying disparate gap of annual expenditure per resident with
those residents in affluent areas averaging about R4,500 per resident and those in impoverished areas
averaging as low as R350 per resident. The findings from a more recent study conducted by StatsSA
(2017) confirmed earlier findings by Allan and Heese (2011) which indicated that the distinct gap
remains in expenditure per resident based on geographical location. StatsSA (2017) found that the
average expenditure in metropolitan municipalities was between R8 035 and R8 446 per resident, as

compared to just below R1 000 in predominately rural municipalities.

With the rise in public dissatisfaction and protest action, the fact that the government is experiencing
challenges in delivering adequate infrastructure and services is evident (Allan & Heese, 2011). A typical
example which stands as evidence of the appalling state of infrastructure in South Africa was cited by
Draga (2017: 238) who focused on educational infrastructure and stated that, “Crumbling classrooms,
horrendous bathrooms, cracked fences, and non-existent libraries and laboratories remain a reality for
thousands of school-going children across South Africa”. The factors inhibiting the effective delivery
of infrastructure were brought forward by the Parliament of RSA (2009) and were broadly categorized

into:

e systemic such as maladministration, lack of capacity, fraud, nepotism and corruption in housing
lists;
e structural such as healthcare, unemployment, recession and land issues; and governance such

as weak leadership and the erosion of public confidence in leadership.

The irony of infrastructure investment in South Africa is that despite the reported high expenditure in
infrastructure, the under-spending of budgets is highest in poor communities which require large

expenditures (Allan and Heese, 2011). Furthermore, although the South African government has made



remarkable progress through the formulation of measures to curb poverty and inequality, the nation still
has immense backlogs and shortfalls in public infrastructure (Policy Brief, 2015).

The South African government has made remarkable progress to support its economic growth and
development plans and introduced recent enabling legislation and guidelines. However, in the process
reducing poverty and inequality, it is still plagued with tremendous backlogs and shortfalls due to
considerable bottlenecks, as a result of several systemic challenges that inhibit the effective delivery of
infrastructural installations, the causes of which have not necessarily been identified or understood.
Furthermore, there is severe persistence of infrastructure challenges facing the South African landscape
despite numerous government interventions to scale up infrastructure delivery. The Infrastructure
Delivery Management System (IDMS) has not been adequately utilized so as to achieve its full
effectiveness and efficiency, potentially due to deficiencies in institutional capacities and capabilities
and the lack of organizational readiness to utilize this model. Suffice to note is the reality that the
challenges of infrastructure in South Africa are not primarily attributed to lack of funding but are as a
result of institutional failures and a lack of requisite capacity within the Public sector (National

Treasury, 2012). Therefore, the problem can be stated as:

“The Infrastructure Delivery Management System (IDMS), a government tool formulated to aid in the
effective delivery of public infrastructural installations is not adequately implemented by public

departments to achieve its effectiveness.’

1.4 Original Contribution to Knowledge

Identification of a knowledge gap is critical to undertaking a successful research study, as it is critical
to the investigation of any problem. According to Miles (2017), there are seven research gaps, namely;
(i) Evidence Gap, (ii) Knowledge Gap, (iii) Practical-Knowledge Conflict Gap, (iv) Methodological
Ga, (v) Empirical Gap, (vi) Theoretical Gap, and, (vii) Population Gap. The researcher identified an
empirical gap in prior research. According to Miiller-Bloch & Kranz, (2014), this type of gap is
concerned with gaps from studies previously undertaken, and its applicability is most dominant in cases
where no prior study to date has directly attempted to evaluate a subject or topic from an empirical

approach.

Since this study is the first of its kind in South Africa to assess the maturity of public entities to
implement the IDMS, which is indicative of an evaluation void gap, the empirical gap is best suited.
Furthermore, it is the first study which has developed a practical tool which public organizations can
utilize to measure their maturity and to establish the areas in need of improvement. An empirical
investigation of these issues is important so as establish the maturity levels of the public entities, which

once assessed will provide an indication of the areas to improve on, ultimately improving the maturity



of organizations to implement the IDMS. Noteworthy to mention is that, previous research pertaining
to assessing the maturity of organizations has been widely in the Software, and Project & Programme
Management industries Willis & Rankin (2010) and Grim (2009), and not to infrastructure delivery.
Very little empirical research has been done on assess the maturity of South Africa’s public sector to
implement the IDMS.

1.5 Research Questions

The key research question can be stated as:

What can be done to improve public sector infrastructure delivery?

Due to the key research question being broad, it was split into four research questions which are

outlined below.

1. What are the contributions of the IDMS towards effective public infrastructure delivery in SA?

2. What is the state of readiness of public sector organizations to engage with effective
implementation of the IDMS?

3. What are the factors influencing the state of organizational readiness observed?

4. How can the state of organizational readiness be improved upon to gain maturity?

1.6 Aim

This study aims primarily to develop and validate a maturity model for assessing and improving public

sector organizations’ readiness for effective IDMS implementation.

1.7 Objectives

To achieve its set aim, the study shall seek to achieve the following objectives, namely:

1. To establish the contributions of the IDMS towards effective infrastructure delivery in South
Africa.

2. To determine the state of readiness of public sector to effectively implement the IDMS.

3. To investigate the factors affecting the state of organizational readiness by public entities to
implement the IDMS

4. To establish how the state of organizational readiness can be improved upon to gain maturity.



Table 1-1 illustrates how the study research questions and objectives align.

Table 1-1: Alignment of the study Research Questions and Objectives

Research Questions Objectives

1. What are the contributions of the 1. To establish the contributions of the

IDMS towards effective public IDMS towards effective infrastructure
infrastructure delivery in SA? delivery in South Africa.

2. What is the state of readiness of public 2. To determine the state of readiness of
sector organizations to engage with public sector to effectively implement the
effective implementation of the IDMS.

IDMS? 3. To investigate the factors affecting the

3. What are the factors influencing the state of organizational readiness by public
state of organizational readiness entities to implement the IDMS
observed? 4. To establish how the state of

4. How can the state of organizational organizational readiness can be improved
readiness be improved upon to gain upon to gain maturity.
maturity?

1.8 Research Scope and Limitations

This aimed to primarily to develop and validate a maturity model for assessing and improving public
sector organization’s readiness for effective IDMS implementation. Upon model development and
validation, the study assessed the maturity of provincial government departments in engaging with the
extant IDMS and it formulated evidence based interventions to improve delivery and management of
infrastructure projects. The scope of information gathered was limited to South Africa and it was based
on perspectives and insights obtained from questionnaire surveys and interview respondents, namely,
individuals in managerial and/or senior level capacity with the expert knowledge regarding IDMS
implementation. It is anticipated that the status of infrastructure delivery varies across public
organizations due to the expansive skills and organizational capabilities, management models and
directives across Provincial Government Departments. This research focused on the three Provincial
Government Departments which utilize the IDMS, namely Department of Public Works, Department
of Education and Department of Health within the KwaZulu-Natal region to try to establish their level
of readiness in the implementation of the IDMS. The model developed from in this study can be adopted
to other Provincial Departments across the nation with the prospective of improving their level of

readiness in implementing the IDMS.

Furthermore, the study also intends to establish the institutional and capacity challenges affecting
infrastructure delivery. Lastly, the study aims at formulating solutions to curb infrastructure challenges
resulting from the inefficient implementation of the IDMS, which subsequently lead to infrastructure

deficits and inadequacies.



The research had several limitations which are listed as;

Small sample size as a result of the specialist or expert input required from the study
participants. Only those individuals with vast experience and detailed knowledge of the IDMS
had the capability to partake in the study, thereby significantly limiting the number of
participants.

The study was confined to KwaZulu- Natal only due to the short survey period for information
gathering and data collection as stipulated for the doctoral study programme. This short survey
period had an impact on the research findings considering that a vast number of infrastructural

installations are delivered over long-time frames.

The Covid-19 Pandemic greatly impacted the candidate on the undertaking of some key
research processes mostly affecting the research methodology chapter. As a key limitation.
some of the individuals who were identified as key to providing information in relation to IDMS
implementation were not available to contact. Furthermore, data collection was negatively
impacted as one of the tools for data collection were interviews, and the candidate was not
afforded the opportunity to conduct face to face interviews but rather telephonic interviews

only.

Due to the sensitive nature of some of the challenges/bottlenecks inhibiting infrastructure
delivery such as, mal-administration, fraud, nepotism and corruption, some of the survey

participants were not keen on addressing questions related to these aspects.

Units of Analysis for the Study

The units of analysis of the study are public organizations that implement the IDMS. The survey

respondents will be individuals in management / leadership positions overseeing the implementation of

the IDMS activities and the actual operational units tasked with performing IDMS activities. After

descriptive statistical analysis has been conducted on the data collected from the units of analysis,

inferential statistical analysis will be used to generalize the findings to the entire population.

1.9 Assumptions

The key assumptions of the study can be stated as;

All public organizations are able to effectively implement the IDMS
If the IDMS is effectively implemented, it could enhance improvement in infrastructure

delivery



o Research participants will adhere to ethical procedures of the research and will respond to the
maturity modeling questionnaire and interviews in an honest and candid manner.

o The research sample will be a true representative of the population

1.10 Significance of the Study

This study concentrates on public infrastructure delivery and initiatives that can be adopted to improve
infrastructural projects. The significance of this research is underpinned in the notion that adequate
infrastructure has been linked to improving the economic environment and societal well-being which
entails, inter alia, higher life expectancies, eradication of poverty, job creation and minimization of
crime, by ensuring equality and fair distribution of infrastructure regardless of discriminatory factors

such as race, gender or political affiliations.

Furthermore, cognizant of the fact that every human being has rights with respect to basic human needs
and the constitution was drafted to ensure continuous improvement of the lives of all citizens, this study
finds its significance by formulating ideas that could impact on the improvement of infrastructure
delivery to ensure that the rights of each citizen are upheld and that each citizen lives within the

minimally accepted standards as set out in the constitution of the Republic of South Africa.

This study will not only demonstrate that although South Africa is almost a quarter of a century since
it gained independence, the infrastructure stock is insufficient to carter for the entire population and the
indigent members of society who happen to be the majority live in shanty areas and are plagued with
inadequate and dilapidated infrastructure, with limited access to basic services. This study is of
significance as it seeks to establish ways of bridging the infrastructural distribution gap between the
rich and poor by proposing possible areas of improvement to ensure that infrastructure is distributed
fairly and that all citizens have access to basic services. The problem of inadequate and dilapidated
infrastructure is not isolated to South Africa only, but spreads across all developing nations and is a tale
all too familiar. Developing countries have limited infrastructure to address serious national problems
such as poverty and poor health care and education provisions. The extant infrastructure is inadequate
to service the available population, yet population growth is on the rise in these countries, further
worsening the infrastructure challenges. Finally, the study will provide insight and findings that have
the potential to create actionable outcomes which can be used and easily adopted by policy makers
and/or the individuals pioneering infrastructure delivery to improve the delivery of infrastructural
installations. It is also significantly important to note that some findings of extant studies may have

relevance in the South African environment; albeit the relevant findings ought to be tested.



1.11 Research Methodology

The study will assess the maturity of provincial government departments in engaging with the extant
IDMS. The study further seeks to examine organizational readiness of these departments to engage with
the IDMS in a manner that engenders the effective and optimal delivery of infrastructure assets and
associated services to communities. Evaluation of the systems, processes and human interactions that
are in place within such organizations; will assist in diagnosing the problems that are inherent in these

organizations and will aid in the improvement of their efficiency and functionality.

A mixed methods research approach was adopted for the study, by making use of two data collection
methods, namely; structured maturity modeling questionnaires and semi-structured interviews.
Maturity modeling was used to assess the maturity of public sector entities to implement the IDMS so
as to achieve improvement in infrastructure delivery. Maturity modeling was critical for assessing the
maturity of these entities’ performance by relating the maturity of a set of management and key
operation processes inherent to infrastructure delivery, specifically in engaging with the IDMS with the
aim of ensuring effectiveness and optimization of its usage. The entities were rated on five maturity
levels ranging from level 1, initial (ad-hoc) - which denotes a total lack of attributes, to level 5,
optimized - which represents world class required attributes. The rating was conducted against the nine
dimensions/critical success factors of a maturity model. Once an organization’s maturity level was
determined, the organization ought to continuously strive to improve its processes through transitioning
from one level to the next in pursuit of delivering improved outcomes. The main objective of a maturity
model is to drive process improvement, and maturity modeling can be used as a control measure to
ensure that processes are consistently adhered to within an organization, and these foster management
excellences.

The questionnaire survey was structured and was administered to the selected sample, made up of
individuals in managerial positions with experience and understanding in implementation of IDMS
activities; to establish the extent of organizational readiness to utilize the IDMS. The literature review
provided a foundation for maturity modelling. Semi-structured interviews were conducted to validate
the findings from the questionnaire survey and to provide an in-depth understanding and narrative of

the topic under study

Literature review was critical to this study as it unpacked what is already known about the subject. The
review involves, books, journal articles, conference proceedings, policy/legislative documents of South
Africa and dissertations and theses. The theoretical framework established the conceptual link and
provided visual depiction of the relationships between the maturity of an organization and the nine
dimensions of a maturity model. Maturity modeling aided the understanding of IDMS utilization

utilization as well as with diagnosis of organizational capabilities and readiness in utilizing the IDMS,
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and could establish possible points of improvement in its utilization. Thereafter, the results obtained
from the study data analysis were used as input into the development and validation of the theoretical
model respectively.

The structured nature of the research instruments makes data analysis and presentation easy; and the
research findings enabled the formulation of evidence-based interventions to improve delivery and

management of infrastructure projects.

1.12 Structure of the Thesis

This thesis consists of nine chapters in the order outlined:

Chapter 1 is an introductory chapter which broadly outlines and presents the research components of
this thesis. Comments on the factors that initiated the research, its scope, purpose, methodology and

significance of the study are outlined herein.

Chapter 2 explores extensive literature review of the study framework obtained from extant data sources
such as textbooks, conference proceedings, journals, previous research theses and case studies. This
chapter addresses the critical components of the study and it will adopt the funnel viewpoint by firstly
considering the world view then narrowing it down to the South African context. It will cover topical
areas which include but are not limited to; definition of infrastructure and the associated typology and
characteristics thereof, the nexus between infrastructure and national development and drivers for
improving infrastructure investment globally, infrastructure and infrastructure delivery models, success
factors for effective delivery and challenges. Detailed findings from prior studies pertaining to the study

area also contribute significantly to this research.

Chapter 3 is concerned with the political legislature and regulatory framework in which infrastructure
delivery occurs. An in-depth discussion of the evolution of infrastructure delivery in SA from a
governance and legislative  framework  perspective is  scrutinized. The  various
administrative/governance and legislative framework which have been employed to improve
infrastructure delivery, their potency or lack of, will also be discussed. Lastly, the success factors and

shortfalls of these interventions will be discussed.

Chapter 4 will provide an insight into the various organizational theories and management models, their
pros and cons as applied to organizations. The importance of organizational capabilities coupled with

organizational capacity building are further outlined in this chapter.

Chapter 5 is the conceptual model chapter and discusses the maturity modeling concept and how the
model could be applied to determine the readiness of public organizations to engage IDMS activities.

This chapter will further portray the nexus between organizational readiness of the government
11



departments and the effective/optimal engagement with the IDMS to deliver infrastructure and
infrastructure services to different communities. A maturity modeling standardized questionnaire will
be developed and distributed to practitioners and researchers with understanding and experience with
IDMS engagement.

Chapter 6 discusses the research methodology employed, the data collection techniques used, and the
nature of data collected. Knowledge of research paradigms, research designs and methodologies will
enable the researcher to employ the appropriate strategy and justification of the method utilized will be
discussed.

Chapter 7 is the data analysis chapter and lays out detailed discussions of the study findings from the
deployment of the maturity modeling questionnaire survey and interviews. Intra case and cross case

analysis of the government departments and their maturity ratings are discussed in this chapter.

Chapter 8 seeks to provide guidelines for assessing and improving organizational maturity in relation
to IDMS implementation. Furthermore, the nexus between study findings and extant literature,

including the study’s contributions to the body of knowledge are discussed in this chapter.

Chapter 9 concludes the study and sets forth recommendations and implications of the study. This
chapter also sets out suggestions for adoption by policy makers to enhance improved infrastructural
delivery not only in South Africa but in developing countries as a whole and proposes possible areas
for future study. It is hoped that the research findings will provide information which will facilitate

improvement in infrastructure delivery.

12



CHAPTER 2
INFRASTRUCTURE DELIVERY

2.1 Brief Chapter Overview

This first chapter of literature review will provide in-depth discussions and descriptions of the pertinent
issues within the ambit of this study. The funnel view will be adopted by broadly taking into
consideration the global viewpoint of the related issues under study which will then be narrowed to the
South African context. The topical areas to be discussed include, among other factors; definition of
infrastructure, its associated typology and characteristics thereof, the nexus between infrastructure and
national/sustainable development, drivers for improving infrastructure investment globally,
infrastructure and infrastructure delivery models, components of such models/systems, success factors
for effective delivery and challenges. Detailed findings from prior studies pertaining to the study area

will also be discussed.

2.2 Definition of Infrastructure

It has been indicated that infrastructure is an input to many industries and, its importance in driving a
nation’s long-term growth is apparent (Ehlers, 2014). Infrastructure provision entails infrastructure
investment, funding and financing; which all contribute to economic efficiency (Chan et al., 2009).
Torrisi (2009) highlighted that although the impact infrastructure has on the economy has been widely
researched, not much has been said about what infrastructure actually is. According to Quarterly
Bulletin (2012), in economic terms, infrastructure is referred to as “gross fixed capital equipment or
formation”. In simpler terms, this can be understood as the “addition of fixed assets less the disposal
thereof” (Ibid). Chan et al. (2009) indicated that the term infrastructure included diverse types of
physical structures which serve as inputs to many industries. This description takes into account “social

infrastructure” and “economic infrastructure” (1bid).
According to SIPDM (2015), infrastructure delivery can be described as;

. the combination of all planning, technical, administrative and managerial actions
associated with the construction, supply, refurbishment, rehabilitation, alteration,

maintenance, operation or disposal of infrastructure.”

Reungsri (2010) defined infrastructure as public capital which includes public buildings such as
hospitals and schools; all transport nodes and networks and utility services such as water, power and
waste services. On the other hand, OECD (2015) put forth the definition of infrastructure as;

13



“.... facilities, structures, networks, systems, plant, property, equipment, or physical assets —
and the enterprises that employ them — that provide public goods, or goods that meet a

’

politically mandated, fundamental need that the market is not able to provide on its own.’
The definition of infrastructure as put forth by Khumalo et al. (2017) is:

“... set of facilities and systems that are necessary for a community to function”, which include;
roads, sanitation, electricity, water supply, telecommunication system, health and education
facilities, shopping facilities, sport and entertainment facilities, security and police service.

OECD (2015) highlighted the clear correlation between public infrastructure and the provision of
indispensable public services in most countries. In addition, it is worth mentioning that delivery and
accumulation of infrastructure can take diverse timeframes with some spanning over a mere few years

and others spanning over generations and centuries (Reungsri, 2010).

2.3 Characteristics of Adequate Infrastructure

Infrastructure facilitates and supports diverse human activities and should generally be accessible to the
public without bias or discrimination (Frischmann, 2008). It should be noted that although
infrastructural installations should be accessible to all, they do not necessarily have to be free, but rather
affordable (Frischmann, 2008). Lall and Anand (2009) opine that infrastructure is characterised by
“non-recourse or limited recourse financing ”, and this is a scenario whereby investors are only paid
from revenues generated from the activities of the infrastructure. According to Hassen (2000), it has

been argued that infrastructure resources often have the following three characteristics, namely:

e the resource can be shared freely and fairly by all members of the public,

e there is social demand for the resource in which it creates social value; and

o theresource is used as an input into the production of a wide range of goods and services.
It is imperative that infrastructure, especially new, to be sustainable, technologically to date,
appropriately timed and located, within cost, and easily accessible by its intended users (WFEO, 2010).

2.4 Global Perspective

Globally, infrastructure is retaining its priority recognition after focus had been primarily placed on
health and HIV/AIDS programmes (Hagerman, 2012). This comes after the realization that the
availability of properly maintained efficient infrastructure impacts positively on the general health and
well-being of human lives. From an African perspective, with governments’ plans to ameliorate
infrastructure at the peak, several initiatives that focus on infrastructure have been implemented and
examples of these initiatives include the Presidential Infrastructure Champion Initiative (PICI) and the

World Bank African Infrastructure Country Diagnostic (AICD) study. Collectively, African nations
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strive to eradicate poverty, through among other factors, the construction of robust transport
infrastructure networks, which are key to African development and growth through, for example,
facilitation of both intra-regional and international trade.

Arguably, with Africa being a major source of raw materials, minerals and oil, provision of
infrastructure, namely roads, rail and power stations, that are needed for the extraction and
transportation of raw materials to the intended markets, is of paramount importance. Reportedly, the
benefits of these infrastructural installations do not always extend to the local communities (Hagerman,
2012).

2.4.1 Typology of Infrastructure

Public infrastructure impacts on both government and its citizens as it is concerned with the effective
delivery and/or provision of key public services which include but are not limited to facilities, transport,
electricity, water supplies, sports, telecommunications, science & technology, schools and hospital
infrastructure (OECD, 2015; Quarterly Bulletin, 2012; Smith & Lomba, 2008). According to Spacey

(2017), infrastructure can be classified as either hard or soft infrastructure:

o Hard infrastructure entails the large physical networks, such as roads, which enable the proper

functioning of a society, and,

o Soft infrastructure refers to all the service offering institutions which are required to maintain
the standards of a country to ensure that all citizens have access to basic services and are treated
fairly and impartially, such as the education system, the health system, the governance system,

and the security system

On the other hand, the Department of Public Expenditure and Reform in Ireland (2011) categorized

infrastructure into four branches, namely;

e Economic infrastructure — entails buildings which necessitate the conduction of business
transactions and it encompasses the provision of services such as transport networks (rail, ports
& roads), energy (electricity sector) and telecommunications capacity. It is imperative that
economic infrastructure is robust and extensive so as to meet the ever increasing industrial,
commercial and household needs (NDP2030, 2011; Chan et al. 2009; Department of Public
Expenditure and Reformin Ireland, 2011). Transport infrastructure, a sub-category of economic
infrastructure is critical to economic growth and as such, it has been reported that in New
Zealand, transport infrastructure account for almost 5% of New Zealand GDP (Ministry of
Transport: New Zealand, 2014).
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o Investment in the productive sector and human capital — encompasses factors such as training,
research & development, and enterprise development, innovation advancement, and capital
investment in education infrastructure (Department of Public Expenditure and Reform in
Ireland, 2011).

e Environmental infrastructure — this includes provision for waste and water systems and
investment for environmental sustainability (Frischmann, 2008). Although infrastructure is
crucial for development and overall value of a city, the down side of such installations is that,
if not adequately implemented and maintained, they often lead to environmental degradation,
with effects and damaging consequences which include, inter alia, global warming, water
pollution, erosion, waste generation and biodiversity loss (World Bank, 2007; SAICE, 2011;
Department of Public Expenditure and Reform in Ireland, 2011).

e Social infrastructure — these are buildings that support social activities and within a community
and include provision of services within the health care facilities, and social sectors such as

housing programmes and educational facilities, e.g. public schools (Frolova et al., 2016)

2.4.2 Nexus Between Infrastructure and National Development

Empirical evidence abounds which highlights the apparent linkage between infrastructure and the
development of a country through productivity and stimulation of private investment (LPEPAU, 2012).
The fact that infrastructure plays a pivotal role in achieving national development goals cannot be overly
emphasized (LPEPAU, 2012). Generally, all countries strive to grow in economic terms and
infrastructure is a large contributor to overall economic development (Ibid). Uncertainties in other
industries such as trades and exports in driving growth have driven most countries to re-strategize and
focus on alternative factors that could expand their economies internally, for example, through
infrastructure development (Quarterly Bulletin, 2012, WEF, 2012). Notwithstanding that,
improvements in infrastructure facilitate domestic and international trade which ultimately promote
sustainable growth (Calderon and Serven 2010). Arguably, infrastructure ensures that a country
effectively functions; that is, taking into consideration the physical, economic and social aspects (Ibid).
In some instances, infrastructure yields high rates of return on investment thereby impacting on national
income and overall national growth (Ibid). Quarterly Bulletin (2012) postulated that during periods of
recession and economic downturns, governments tended to drive labour intensive infrastructural

projects as a means to create employment and stimulate national growth.

According to WEF (2012), infrastructure is one of the twelve pillars used as determinants of a country’s
productivity and competitiveness. Infrastructure is responsible for determining and positioning the

economic hubs of a country (Ibid). Importantly, improved infrastructure development especially in the
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transport and communications sectors is key for national development especially in emerging
economies as it integrates markets and facilitates ease of access of the general public to economic hubs
(Bhattacharya et al., 2014; Quarterly Bulletin, 2012 and WEF, 2012). Well-developed infrastructure
sectors augment economic efficiency and impact national development, and the manner in which they

do so is as follows (Ibid);

e Transport infrastructure — reduces the effect of distance in terms of both time and costs
associated with travel and necessitates for timeous transportation of people, commodities
and services to the desired designations, (Ministry of Transport: New Zealand, 2014; WEF,
2012; Bhattacharya et al., 2014). It ensures better public transport experience, bridges the
inequality gap by facilitating the poor to access job opportunities and reduces traffic
congestion thereby decreasing carbon emissions (Bhattacharya et al., 2014).

e Telecommunications infrastructure - allows for timeous flow of information which is

essential for business operations

e Electricity — constant supply of electricity for the effective operation of businesses.

In a study of infrastructure development in Indonesia, LPEPAU (2012) indicated that the government
having realized the importance of infrastructure, prioritized not only on ensuring that local governments
provided facilities that supported business activities, but also increased overall infrastructure budget
allocations. This prioritization is evident as infrastructure allocation was ranked third in public
expenditure priority. The results of the study further concluded that in districts with high infrastructure
expenditure, infrastructure investment supported economic growth, albeit the growth was insufficient
to eliminate unemployment. On the other hand, it was also found that in districts with low infrastructure

allocation there was minimal economic growth and therefore overall national development was limited.

The effect of infrastructure, particularly, transport infrastructure on national growth was further
highlighted by Jedwab et al. (2017) in their study of Kenya wherein it was found that infrastructure
investment enhanced long-term economic gains through the reduction of trade costs and integration of
local markets, thereby positively impacting the poorer regions. A similar study of road infrastructure in
Indonesia, found that infrastructure increased productivity and reduced poverty; with the poorest
benefiting the most (Khandker et al., 2009)

2.4.3 Drivers for Improving Infrastructure Investment: Capacity and expertise

Previous research has emphasised on the link between project success and the availability of
experienced project team members with the required expertise in the “form of intellectual capital”

Australian Government: Department of Infrastructure and Transport (2012). This entails the combined
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effort by the project team to address any anticipated project risks and/or challenges that are bound to
occur during the life cycle of the infrastructural project (Ibid).

In most developing countries, South Africa included, the construction industry is beset by the lack of
capacity of experienced individuals, thereby leaving a huge knowledge gap (Policy Brief, 2015; Foster,
2008; CIDB, 2007a). Bhattacharya et al. (2014) further pointed out that due to restricted institutional
capacities, cost and time overruns are immanent in the majority of infrastructure projects, and escalate
project costs by 20-50 percent, thus increasing overall project risks and costs. This could be partly
attributed to the limited investment in human capital development and brain drain which is because of
the emigration of highly qualified individuals, leading to skills shortages within the industry (CIDB,
2007a). Ideally, when the knowledge gap is identified, it is advised that key stakeholders with the
knowledge, be introduced into the project to maximise the chances of successful project delivery and

securing the benefits (Australian Government: Department of Infrastructure and Transport, 2012).

Reportedly, the increase in infrastructure investment in South Africa has resulted in job creation,
thereby elevating the challenge of securing qualified personnel with the requisite skills (CIDB, 2007a).
Typical examples of scenarios which highlighted this lack of expertise and skills shortage in South
Africa were the construction of the Gautrain Rail Link and stadiums for the 2010 Fifa Soccer World
Cup (Ibid). The report concluded that the construction of these projects required skilled expertise that
required considerable amounts of time to develop to the required levels, which evidently were in
shortage and therefore sourced on the international market. According to Quarterly Bulletin (2012),
capacity constraints in South Africa are perceptible especially during the construction of complex
structures such as power stations and dams, where the skilled individuals are sourced from other nations.
This shortage of expertise can largely be attributed to the poor education structures which resulted from
the previously poor apartheid educational systems, which to this day is, the educational environment is
entrenched with the challenge of transformation so as to produce competent individuals to match the
high-level skills required (DPME, 2014).

2.4.4 Risks Associated with Infrastructure

Due to the large capital outlay required for infrastructural installations, it is apparent that infrastructure
investments involve complex risk analysis, risk allocation and risk mitigation (OECD, 2015). Lall and
Anand (2009) and (Uppenberg et al. (2011) concur with that notion as they not only cited the large
initial capital outlays required but also highlighted on the relatively prolonged periods of time associated
with infrastructure delivery, and also that investors are repaid from revenues generated from the
projects, indicating that the risks associated with infrastructural installations are apparent. While Calitz
and Fourie (2007) and Lall and Anand (2009) identified these project risks as being market and/or

business risks, OECD (2015) categorization of infrastructure risks was according to the main source of
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the risk, that is whether the risk is political and regulatory, macroeconomic and business, or technical,
as detailed out below.

e Political and regulatory risks — These types of risk are as a result of governmental actions,
changes in the regulatory framework and policies, or they emerge from the behaviour of
government contracting authorities. Examples of political risks include but are not limited
to; change in tariff regulation, cancellation of permits and renegotiation of contract/s.

e Macroeconomic and business risks — These risks arise from the possible volatility of the
industry and/or economic environment. Examples of these types of risks include, inter alia,

inflation, fluctuations in interest and exchange rates and debt maturity

e Technical risks — these types of risks are not only linked to the experience and expertise of
the individuals involved but also to features such as project complexity and construction
technology. Technical risks include items such as; technology, force majeure, and schedule

and cost overruns

Over and above the project risks, there are additional risks which are unique to infrastructure delivery
because of the public nature of these projects, which according to Lall and Anand (2009) could include,
“tariff increase reversals due to public unacceptability of the tariffs determined, challenging on
environmental clearances, arbitrary reneging of contracts”. Risks, such as the potential cost associated
with project delivery failure and not meeting key project objectives of time, budget, quality and health
and safety requirements are embedded in every project (Australian Government: Department of
Infrastructure and Transport, 2012). Cost overruns have been cited as common risks in major
infrastructure projects, closely followed by the delay in attaining the anticipated benefits from
completed infrastructure projects (Ibid). Notably, the nature, magnitude and impact of risks vary across

countries, industrial sectors, individual projects and each specific project phase (OECD, 2015).

2.4.5 Infrastructure and Infrastructure Delivery Models

2.4.5.1 Delivery Models

There are ample project delivery methods that can be used to deliver infrastructure projects.
Notwithstanding that, it is imperative that the client and consultant team make informed decisions on
the choice of method to use, preference being on the method that would yield the best results and value
for a project, taking into account the whole life cycle costs (Pakkala, 2002). To add to that, Chan et al.
(2001) argued that the delivery method adopted is a prerequisite for optimizing project performance.

The various delivery models applicable to infrastructure installations are discussed below:
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2.4.5.1.1 Traditional Approach (‘Design-Bid-Build’ method)

According to Bennet (2003), the client is under two contractual obligations to both the consultants and
contractor, and as such there are two procurement processes. Separate design and construction;
consultants responsible for design and supervision of the works whereas contractor’s responsibility is
for construction; hence the poor integration between design and construction (Alharthi, 2014).
Historically, infrastructure projects have been implemented using the traditional approach globally
Bennett (2003), Regan et al. (2015) and Mathonsi and Thwala (2012). However, by the 1980’s its usage
has declined drastically as the construction industry has shifted to actively adopting alternative and
innovative methods of procurement, especially in the developed nations in the UK, Europe, Asia and
Awustralia (Turina et al., 2008; Jacquet, 2017). Alternative procurement methods are ideal for projects
that are long-term and complex with a high-risk probability (Regan et al., 2015)

A study of Finland by Takkala (2002) indicated that, although some government entities had adopted
the construction management contracting strategy, county and city-type government departments still
predominantly utilized the traditional process, due to availability of high administrative staff. A separate
study by Regan et al. (2015) found that the traditional approach in the delivery of public infrastructure

in Australia was the default and most favored procurement method.

2.4.5.1.2 Design and Build

Under Design and Build, the client retains the services of a design-builder under a single contract,
signifying one procurement process (Schierholz, 2012 and Bennett, 2003). Put in other terms, the
contractor is responsible for producing both the design and undertaking of construction activities. This
ensures good integration between design and construction and promotes innovation and construction
efficiencies. Additionally, early contractor engagement is beneficial to the project as it facilitates better
coordination (Watermeyer, 2012; Rashid et al., 2006). The Design and Build procurement method has

three variants, namely; direct, develop and construct, and competitive (Mbanjwa, 2003).

A study of Hong Kong conducted by Lam et al. (2012) highlighted that the Design and Build method,
due to its less-adversarial characteristic, and the increasing complexity in project design, its usage by
the Public Sector to deliver infrastructure projects was on the rise. The study confirmed that the Public
Sector was responsible for most of the projects contracted using D&B in the country. A typical example
of a project undertaken using the Design and Build in Hong Kong is the Chek Lap Kok Airport
constructed in 1997. Notable, the Design and Build method and its variants have been used in many
infrastructural sectors, chiefly; water and wastewater, airports, rail and energy/power (Pakkala, 2002).
In the USA, examples of projects contracted using the Design and Build include Erie Canal, New York
& Ontario in 1825 and JFK International Arrivals Building, New York in 1994,

20



The findings of a study of USA by, Konchar and Sanvido (1998) cited in Mbanjwa (2003) found that
the Design and Build procurement method achieved better cost and schedule advantages and sometimes
more desirable quality performance than other procurement methods. Another separate study of Nigeria
indicated that the Design and Build method was more cost effective when compare to other delivery
methods (Oladinrin et al, 2013).

2.4.5.1.3 Construction Management

Under construction management, the client appoints a construction manager (normally a professional
firm) as a point of contact, who will typically be responsible for the project design and co-ordination of
the construction activities on site (CIOB, 2010; Mbanjwa, 2003; Davis et al., 2009). According to
Oshungade and Kruger (2010), under this arrangement, the client enters into a contract directly with the
works contractors, leaving the construction manager taking the role of being more of a consultant than
a contractor. Generally, this form of contracting strategy is considered as the least adversarial (CIOB,

2010) and has been argued to offer the best project quality (Oladinrin et al., 2013).

2.4.5.1.4 Public Private Partnerships (PPPs)

The large funding required for most infrastructure projects has pushed many governments to
increasingly consider PPPs in a bid to deliver efficient and cost-effective infrastructure and services
(Pottas, n.d). The African Infrastructure Country Diagnostic (AICD) enunciated the persistent
challenges of financial gaps which require the private sector to complement the public sector on
infrastructure financing aspects (Hagerman, 2012). As a result, innovative ways of engaging the private
sector to finance the projects are explored, which creating and maintaining an enabling environment to
attract private sector investment and addressing capacity deficiencies and policy bottlenecks linked to
the development and implementation of Public Private Partnerships (PPPs) (Hagerman, 2012). From an
African perspective, apart from South Africa, the use of PPPs is generally not well developed, although
it’s on the rise. Reportedly, PPPs have intrinsic characteristics which include; shortening delivery times,
sharing project risks, achieving better value for money and increasing innovation in infrastructure

delivery. The benefits of utilizing the PPPs model include;

e The private sector can utilize their expertise to enhance improved infrastructure development

and therefore increase the chances of project success through achievement of project objectives.
e Mobilization of finances for prolonged infrastructural projects.

2.4.6 Financing of Infrastructure

According to Bhattacharya et al. (2015), about US$90 trillion is required for sustainable infrastructure

investment over the next fifteen years and a high percentage of these investment needs are for the
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underdeveloped emerging nations. Alarmingly, it has become widely known that only a mere four
percent of the 500 largest cities in the underdeveloped countries are capable of borrowing from the
international financial markets due to their credit unworthiness, with only 20 percent are deemed
creditworthy in their local markets (World Bank, 2013). Although the funding and financing of
infrastructure development varies from country to country as it depends largely on a country’s policies,
infrastructure can be financed either through public investment, private debt and/or private equity
(Estache et al., 2015). The government of a country has been cited as the major financier of
infrastructure and the justification of this financing arrangement is that it is a response to natural
monopolies which weaken fair competition as a means to ensure fair and neutral pricing (Chan et al.,
2009; Lall and Anand, 2009; Uppenberg et al., 2011; Bhattacharya, 2014). Estache et al. (2015) concur
with the assertion as they indicated that although infrastructure investment in most developing countries
has been largely financed by national governments; fiscal constraints and competing public spending
priorities limit the expansion of public financing. Pottas (n.d) further confirmed that school of thought
as he attributed the restricted infrastructure on the African continent to constrained budgets.
Bhattacharya et al. (2014) pointed out that the challenges affecting public investment have negative

consequences in infrastructure delivery.

Governments have great potential to influence infrastructural investments, and the decisions they make
impact on the economic well-being of a country (Productivity Commission, 2006). This is essential
especially bearing in mind that funding of some infrastructural projects which span over several years
can affect a country’s economy (Reungsri, 2010). Furthermore, since infrastructure entails the provision
of essential services, and the complexities involved in charging users (especially with the growing
acceptance of the user pays principle), for example in the case of roads, these factors justify public
provision of infrastructure (Productivity Commission, 2006; Uppenberg et al., 2011). According the
World Bank (2006), the extent and nature of government and private sector involvement in
infrastructure financing arrangements are determined by either; the level of technical efficiency

required, externalities, elements of natural monopoly, and location.

Although, notably the government is the major financier of infrastructure projects (Bhattacharya et al.
(2014), increase in private financing through public-private partnerships is undisputed (Estache et al.,
2015; Chan et al., 2009; Lall and Anand, 2009; Pottas, n.d). Reportedly, this increase is propelled by
insufficient public savings, fiscal constraints facing governments and lack of capacity to implement the
large infrastructural projects (Lall and Anand, 2009; Pottas, n.d). Additionally, Uppenberg et al. (2011)
indicated that private financing is at its highest ever. On the contrary, Calderon and Serven (2004) opine
that there is a general reduction in government public infrastructure expenditure, with no counter rise
in private sector expenditure, consequently resulting in the evident infrastructure inadequacies.

According to Bhattacharya et al. (2014), the private sector which in most cases, is comprised of large
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institutional investors, is responsible for the bulk of infrastructure financing. Bhattacharya et al. went
on to affirm that as of 2014, it was estimated that US$110 trillion of investible assets belonged to the
private sector globally, of which about 65% of that amount was dedicated to infrastructure investment.
The following figure is a representation of the percentage split of the projected US$110 trillion

according to the private sector class taxonomy.

Private Investor Class Taxonomy
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m Endowments and Foundations

Figure 2-1: Private Investor Taxonomy (Source: Bhattacharya al. 2014)

Generally, private investors prefer engagement in attractive, stable, relatively low risk and high priority
projects with strict adherence to proposed completion dates to ensure reasonable payback periods
(Bhattacharya et al., 2014; Pottas, n.d). To ensure private sector participation and involvement,
governments need to put forth regulatory frameworks that stimulate private sector engagement and the
government ought to be well informed of the specific incentives, information problems and risks that
confront private investors in infrastructure (Uppenberg et al. 2011; Calderon and Serven, 2004).
Furthermore, the importance of guaranteed long-term policy stability and revenue certainty can never
be overemphasized as they are some of the critical factors which private investors take into
consideration before committing to a project (Pottas, n.d). It is therefore important that governments
make informed fiscal decisions as to whether infrastructure should be financed through taxes or loans
(Calitz and Fourie, 2007).

According to a study conducted by Uppenberg et al. (2011), it was indicated that because of the 2008/9
financial and economic crisis, many countries in Europe and beyond were left in huge public debt
leaving them to find alternative sources of financing for their infrastructure investments. Bhattacharya
etal. (2014) identified four prominent infrastructure investment failures which they indicated were more

severe in developing nations. These failures are discussed as follows, namely
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Public investment planning and spending failure — Notwithstanding that the public sector is solely
responsible for infrastructure rollout plans and the implementation of such projects, it has become the
norm that the private sector is engaged in the execution and/or financing thereof. It has emerged that in
most countries the leadership role of the public sector is lacking and inadequate. According to
Bhattacharya et al. (2014), as a factor to note, poor national infrastructure plans have led to investment
failures and additional project costs and escalated corruption, thereby leaving infrastructure deficits
barely addressed.

Policy risk failure / policy uncertainty- Generally, it takes more than double the time to realize the return
on infrastructure investment than the actual construction of the projects. To put it into perspective, it
typically takes between three to five years to construct infrastructure, with payback periods that span
over ten years (Bhattacharya et al. 2014). The existence of highly sensitive and optimal
regulatory/policy frameworks that support private sector involvement and reduce associated investment
risks are therefore critical to project success (Uppenberg et al. 2011; Calderon and Serven, 2004;
Bhattacharya, 2014).

Project development failure — These are project failures emanating from the lack of capacity and
expertise during the various stages of the project life cycle. It has been pointed out that only a few
governments have the ability to sustain the much-needed project development capacity (Bhattacharya
et al. 2014). The absence of competent project development capacity directly impacts the quantity of

projects undertaken to completion and poses much higher levels of project risk.

Private financing failure — The engagement of the private sector in financing public infrastructure
projects is apparent and rising exponentially (Estache et al., 2015; Chan et al., 2009; Lall and Anand,
2009; Pottas, n.d). Despite that projected rise in private sector investment there are several systemic
constraints that have seemingly led to underinvestment and financing failures in infrastructure, and
these, according to Bhattacharya et al. (2014) include; (i) risks associated with weak policy frameworks;
(ii) illiquidity; (iii) lack of standardised assets which can be easily invested; (iv) risks associated with

currencies in use; and (v) the lack of capacity among institutional investors

2.4.7 Success factors for Infrastructure Delivery

According to Calitz and Fourie (2007), there is a consensus in that project design, the
administrative/legislative framework and risk management strategies have a potential to positively
impact the successful delivery of infrastructure. Furthermore, it has been highlighted that infrastructure
development can enhance a country’s overall improvement by significantly decreasing its reliance on
international trade which is influenced by global forces (Quarterly Bulletin, 2012). LPEPAU (2012)
highlighted that infrastructure enables people to have dignified livelihoods without privation; through;

labour productivity, employment creation, macroeconomic stability, fiscal sustainability, the
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development of credit markets, among other factors. On the other hand, Calderon and Serven (2004)
argued that adequate provision of infrastructure is essential for trade liberalization which ensures
efficient resource reallocation and export growth, therefore attracting private finance. In other words,
adequate infrastructure decreases imports and increases exports which foster economic growth through,
inter alia, job creation, which has the ripple effect of increasing buying power.

SAICE (2011) and Gurara et al. 2017) further expanded on the benefits of adequately designed and
maintained infrastructural installations and indicated that these foster good relationships in society and
increase productivity, therefore facilitating a robust economy. Fasoranti (2012), Stats SA (2016) and
Blom (2017) believe that the availability of infrastructure such as efficient water and sanitation systems
generally improve the quality of life of people in a given environment, thereby increasing their life
expectancy. To further shed light on the importance and benefits of adequate infrastructure provision

to a society, the following examples have been gathered;

e In relation to education and productivity output, a well maintained and safe road network

helps in increasing school attendance.

e Electricity infrastructure facilitates increased study time and computer usages (Leipziger et
al. 2003). Additionally, provision of electricity necessitates and boosts business activity

thereby enhancing economic activity (Gurara et al., 2017)

¢ Inrelation to health, access to water and sanitation, these have been linked to significantly

reducing child mortality and bettering standards of living.

According to Chan et al., (2009) the benefits of infrastructure can extend beyond the targeted direct
users, a typical example being the effect of public transport on road congestion. They further highlighted
the role played by infrastructure as a tool government uses as a source of fiscal stimulus, with the aim
of creating employment and boosting economic efficiency (Ibid). Australian Government: Department
of Infrastructure and Transport (2012) indicated that although infrastructure projects require large
capital outlays for the effective planning, delivery and operation, the benefits these projects have to the
community, such as, increased productivity, safety and amenity, although difficult to quantify in many
cases far outweigh the original cost. For impoverished individuals and underdeveloped areas in society,
infrastructure provides economic opportunities such as job creation and security which contributes to
societal well-being (Estache, 2003). Table 2-1 depicts the success factors associated with successful
infrastructure.
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Table 2-1: Success factors of Infrastructure

Success factors Description

Improved economy (Quarterly Bulletin, Infrastructure promotes growth of a country’s
2012; LPEPAU, 2012; Calderon and economy and influences a country’s success and can
Serven, 2004; Civilution 2016; Fasoranti be used to measure a country’s competitiveness. In
2012) addition, infrastructure is an input to many industries

thereby facilitating efficiency in the various
industries. This has led many countries to target
infrastructure development to support economic
growth and development plans

Employment creation (LPEPAU, 2012; Infrastructure is a source of employment

Estache, 2003) opportunities through two important aspects; firstly,
employment is created during the construction of the
infrastructure  projects, and secondly through
businesses to be offered and/or housed within these
constructed facilities. Additionally, infrastructure
bridges inequality by ensuring everyone, especially
the poor have access to job opportunities

Fosters good societal relations and well- Infrastructure facilitates improved societal relations
being (SAICE, 2011; Gurara et al., 2017) as a result of a general decrease in crime and poverty
enhanced by increased productivity.

Improved quality of life (Fasoranti, 2012; Adequate and properly maintained infrastructure

Stats SA, 2016; South Africa Constitution,  results in improved quality of life and the well-being

1996 and Blom, 2017) of individuals by ensuring access to basic services
such as health care, water, housing and proper
sanitation

Improves efficacy and efficiency in Telecommunications necessitates timeous flow of

businesses (Bhattacharya, 2014) information which is critical for business operations.

Electricity necessitates operation of those businesses.

2.4.8 Challenges Affecting Infrastructure Delivery

In order to address and overcome the challenges impeding successful infrastructure delivery, it is
imperative that these challenges are firstly identified. Even though infrastructure is vital for national
development, every country, especially those of the developing world face various and often complex
challenges affecting infrastructure delivery (Hexter and Mischke, 2013; Oyedele, 2016). Arguably, one

of the major challenges inhibiting economic growth in many countries is the need for and paucity of
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adequate and reliable infrastructure (LPEPAU, 2012). Hagerman (2012) argues that these challenges of
inadequate infrastructure together with the failure to maintain infrastructure throughout its life cycle,
consequently lead to economic losses. According to Pottas (n.d) and Oyedele (2016) inadequate
infrastructure is the most dominant threat to Africa’s long-term growth. Evidently, most African
countries fail to provide infrastructure that meets societal demands which is one of the major challenges
impeding economic development and growth (LPEPAU, 2012). Oyedele (2016) argued that although
the demand for infrastructure in developing countries is high, the resources used in providing the
infrastructure assets are scarce. Furthermore, the lack of maintenance of the existing infrastructure has
further worsened the infrastructure challenges leading to costly expenses such as dilapidated
infrastructure, unacceptable infrastructure conditions and infrastructure failures (lbid). Major
infrastructure failures have been argued to bear serious repercussions such as reducing a community's
quality of life and productivity (LPEPAU, 2012).

It has been long argued that there is a direct link between available infrastructure and the quality of life
of individuals in a country (Oyedele, 2016). Resultantly, it can therefore be deduced that the poor state
of infrastructure in most developing countries is directly linked to the very low standards of living in
those countries (Ibid). A study of challenges affecting infrastructure delivery in the Philippines by the
World Bank (2005) indicated that underperformance in infrastructure emanated from multiple
challenges, some of which include, a poor business environment namely inadequate cost recovery,
corruption, insufficient competition, and low credibility of institutions, poor long-term infrastructure
planning and coordination and reduction in private sector involvement. According to Oyedele (2016),
there are several challenges affecting infrastructure delivery and these include, among other factors,
inadequate finance, lack of knowledge, expertise and willpower to maintain existing infrastructure and

failure to adhere to quality requirements of projects.

Examples gathered by Hexter and Mischke (2013) highlighting the extent of challenges associated with

infrastructure include:

¢ InNorth America, the United States Department of Transport estimated that about 15% of roads
were in dire conditions and needed immediate attention. To further worsen the situation, it was

further highlighted that due to road congestion, an estimated US$100 billion annually was lost.

e Jakarta, Indonesia, experienced a huge challenge in transport infrastructure whereby the
number of cars on the roads increased by almost 20% annually with a corresponding decline in

usable road infrastructure.

As of 2013, it was cited by Hexter and Mischke that to match the infrastructure demands and

development goals globally, and in order to tackle all backlogs, including building sustainable
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infrastructure it was anticipated that a minimum of US$57 trillion should be invested into infrastructure

alone within the next two decades. However, the tremendous amount of finance required to curb the

infrastructure challenges proved to be a major setback, prohibitive and highly ambitious, especially at

a time when most governments were in debt (Ibid). Although the challenges to infrastructure as

identified in literature are many, these have been consolidated, summarized and merged in tabular

format as shown in Table 2-2.

Table 2-2: Challenges associated with infrastructure delivery

Challenges

Lack of finance or funding (Robinson and
Torvik, 2004; Oyedele, 2016)

Foreign debt (Osuagwu and Orbunde,
2016; Zaman and Arslam, 2014)

Misallocation of Investment / investing in
wrong projects (Robinson and Torvik,
2004)

Description

The lack of capital lends most governments having to
borrow money which will be paid back with high interest
rates. Due to the lack of finances, most governments are
left having to conduct informed decisions on the various
alternatives available for them to fund infrastructure,
though in most cases these nations generally lack the
capabilities for informed decision making. Arguably, the
demand for infrastructure far outweighs the finance
available and the challenge of funding not only affects
the provision of new infrastructure, but the maintenance
and repairs of defective existing infrastructure,

External debt dating back to the 1970s and early 1980s
has affected many developing nations through
borrowing from international and capital markets to
finance their increased investment needs. Due to the
failure of these countries to pay off their debt timeously,
the extent of debt has grown exponentially, making it
near impossible to settle the debts. For this reason,
previously strong economies that were established on
foreign loans have deteriorated significantly.

Robinson and Torvik (2004) argue that Africa does not
only suffer from under-investment, but equally from
misallocation of funds and resources. ‘White elephants’,
typically costly investment projects with little to no
additional societal value and usefulness, which arise as
results of, inter alia, poor predictability / inaccurate
demand estimate calculations, inadequate research and
the need for politicians to fulfill their promises made
during campaigns. In most scenarios, misallocation of
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Poor governance (Levitt et al. 2010;
Oyedele, 2016

Poor planning (Keegan, 2004; Sturup,
2009; Othman, 2013)

Lack of human capital / skills shortage
(Oyedele, 2016; Jacquet, 2017;
Hagerman, 2012;

Population growth (Asoka et al., 2013;
Oyedele, 2016)

investment is as a result of political decisions
outweighing economic decisions.

Issues of poor governance such as corruption and
procurement indiscipline are rife in the infrastructure
sector, especially in developing countries. As a result,
the cost of infrastructure is inversely increased to ensure
that all involved have their own personal gains and/or
enrichments from the larger whole, consequently leading
to compromised quality of infrastructure projects. Sadly,
public officials who are tasked to serve the public
interests are always seeking to gain from any loopholes
within the system

Lack of proper planning, including aspects such as poor
project estimates affect infrastructure delivery. The
challenge of poor planning is compounded by the
insurmountable lack of key skills, experienced and well-
trained individuals with the capabilities to undertake the
projects. Additionally, complex and long-term projects
require high design skills and well-informed quality
project front planning which is often lacking due to the
lack of required human capital

Lack of experienced and skilled individuals and
tradesman with the knowhow and capabilities to carry a
project to its completion is rampant. The challenge of
lack of human capital is further exacerbated by ‘brain
drain’, with the expertise emigrating to other countries.
In a report by Burges Salmon (2017), it was indicated
that the challenge of skills shortage in the UK
infrastructure industry was a reality as evidently main
contractors faced the challenge of hiring skilled
individuals and key trades were generally undersupplied

Population growth is a serious challenge to infrastructure
delivery, especially in cases where population growth far
exceeds a country’s GDP growth rates resulting in
negative growth rates, consequently compromising the
quality of life of individuals and contributing to
environmental degradation. A study of a neighborhood
in Kenya by Asoka et al. (2013) found that the
population growth in that area had severe strain on
available infrastructure as a result of the overwhelming
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imbalance between demand and supply of basic
infrastructure.

2.5 Infrastructure Status: South African Context

The researcher borrows a school of thought from a famous quote by American Astronomer, Dr. Carl
Sagan, who stated that, “You have to know the past to understand the present”. Ample evidence
abounds which indicates that although infrastructure expenditure pre-1994 was high, this infrastructure
was distributed mostly to the white minority and maintained the apartheid regime, leaving the black
majority with minimum access to infrastructural installations (DPME, 2014). Infrastructure can be
considered as a means to an end; an end to these challenges experienced due to its inadequacies and
inefficiencies (DBSA, 2012). Some of the key points which highlight the unfair infrastructure provision
and spatial patterns during the apartheid era, according to DPME (2014) include;

e The preponderance of blacks who had no access to basic municipal services, namely; clean
water, sanitation, refuse collection and electricity;

e Expropriation of land without compensation, leaving black people with inadequate housing;

e Poor, inadequate and unreliable transport infrastructure and systems;

e Deliberate poor and manipulative educational structures in black communities, for example,
very low per capita spending on black education as compared to their white counterparts,
poor facilities usually without basic school amenities and under-qualified and poorly trained
teachers; and

e Constrained public health service for the blacks, which was, similar to educational
infrastructure; frequently in poor condition, had inadequate facilities and shortages of both
health professionals and supplies.

The effects of the apartheid regime and its standpoint on spatial distribution of infrastructure are evident
and still being addressed a quarter of a century later. The post-apartheid era was perceived by many,
especially within the poor and marginalised black fraternity, as a new dawn regarding access to basic
provisions; which meant better housing, health care and educational facilities, eradication of poverty
and improvement of the quality of life, and access to sufficient clean water, electricity and sanitation.
In a bid to reduce the apparent gap between infrastructure demand and supply within these previously
disadvantaged and deprived black communities, the government, having realised the need to improve
infrastructure delivery and distribution, prioritised extending basic services to these areas by increasing
its budget commitment / allocation to infrastructure (NDP2030, 2011). DPME (2014) highlighted that
the economy has grown since the apartheid period and this economic growth has led to increased
demand for infrastructural installations such as, housing, road, rail, port, water, electricity and

telecommunications.
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The new democratic government set a new dispensation which aimed at rebuilding and reallocation of
infrastructure (DPME, 2014). Despite the huge budget commitments made by the SA government
towards the provision of infrastructure, the demand for infrastructure remains unmatched as it far
outweighs its supply (Blom, 2017; NDP2030, 2011). Evidently, quite a substantial number of people
are living in poverty and the society remains highly unequal (NDP2030; 2011; DPME. 2014). The
National Planning Commission (2011) indicated that infrastructure is poorly located, inadequate and
under-maintained. Furthermore, an alarming finding by SAICE (2017) demonstrated the sub-standard
level of infrastructure in South Africa, where the current state of infrastructure was rated on a scale of
Ato E, with A being "world class" and E "unfit for purpose; it was found that the country was rated at
an average of D+. The poor state of public infrastructure was further exposed by the Durban storm
which occurred on the 10" October 2017, where reportedly according to ENCA News (11.10.17:
07HO00) six public hospitals, namely, King Edward, R. K. Khan, Addington, King Dinuzulu, Wentworth
and Prince Mshiyeni Memorial and 42 public schools were seriously affected leading to at least two
deaths of those who were inside the affected infrastructure. The precarious state of infrastructure could
partly be attributed to economic stagnation and political instability (apartheid period) which left
infrastructure development in most parts of the country uncared for. This is despite infrastructure having
been identified as one of the major solutions to the social and economic injustices in South Africa
(SAICE, 2011).

Reportedly, the country is faced with considerable challenges associated with public infrastructure
management, some of which include: the complexity and duration of large infrastructure projects, poor
intergovernmental coordination processes, weak management and accountability systems and lack of
capacity and expertise (Policy Brief, 2015). The situation is further worsened by the alarming fact that
some public entities are oblivious of even the extent and capacity of the infrastructure assets they
possess and therefore cannot make appropriate maintenance plans (CIDB, 2007b). This finding is
reinforced by Blom (2017) and SAICE (2011) who attributed the failure of infrastructure delivery to be

largely as a result of the lack of maintenance of vital installations.

Bhattacharya et al. (2014) argued that efficient infrastructure, in particular, transport infrastructure, inter
alia, bridges the inequality gap by facilitating the poor to access job opportunities. Despite the effort
and immediate need to fairly and impartially provide the basic services to all citizens, both rich and
poor, South Africa has faced several challenges and bottlenecks that inhibit the effective delivery of
infrastructural installations (Koma & Kuye, 2014). These challenges and bottlenecks have led to the
health and safety of citizens being compromised, and the deprivation of social mobility and economic
opportunities such as job prospects (Ibid). It has been indicated however, that regarding the equity of
infrastructure delivery, there are significant differences in expenditure allocations between urban and

rural areas, with the most spending predictably occurring in the metro areas (Allan and Heese, 2011).
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In 2010, the percentage allocation ratio was reportedly 57:35:8 for the six largest metros (Tshwane,
Johannesburg, Ekurhuleni, eThekwini, Nelson Mandela Bay and Cape Town), local municipalities and
districts respectively (Ibid).

Interestingly, there is a negative correlation regarding infrastructure budget allocation and the state of
infrastructure in SA, although infrastructure budget allocation by the SA government has been on the
rise in recent years, according SAICE (2011) the state of infrastructure has been deteriorating at an
exponential rate since 2006. To make things worse, there is a huge capital gap in infrastructure funding
leading to municipal debt capacity to finance infrastructure (DBSA, 2012). This funding gap
complicates the capital requirements for infrastructure provision which necessitate extending basic
municipal services to all (DBSA, 2012). History and the current state of infrastructure delivery dictate
that all regions with inadequate infrastructure are typically the impoverished areas, and the affected

public entities tend to prioritize on factors affecting two key infrastructure delivery matters, which are

i) Providing municipal services which include but are not limited to clean water,

electricity and solid waste removal), and

i) Providing and maintaining extant infrastructure and services within municipal areas
(Smith & Lomba, 2008).

Interestingly, despite the relatively poor infrastructure, evident mostly in the impoverished areas of
South Africa, the country is viewed as a pioneer in driving infrastructure development in Africa
(Hagerman, 2012). This is more so since South Africa is the sole representative for Africa at the G20,
with involvement on the “High-Level Panel on Infrastructure ” (Ibid). Furthermore, with the country
being a member of BRICS, it is expected that the country will engage with and learn from other member

states, especially China which is considered as the key driver of infrastructure on the Asian continent.

2.5.1 Typology of Infrastructure

The Infrastructure Barometer by the Development Bank of South Africa (DBSA) (2012b) classifies
South African infrastructure into two categories, namely network and social infrastructure. These two

categories were further sub-divided as follows;

e Network Infrastructure which encompasses: (i) Water and sanitation, including wastewater
treatment works; (ii) Energy, particularly the electricity sector; (iii) Transport, including roads,
rail and ports; and (iv) Information and communications technology (ICT), comprising

telecommunications and access to the Internet

e Social Infrastructure which includes (i) Education, with specific focus on access to schools; and

(ii) Health, with respect to access to healthcare facilities.
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On the other hand, Fedderke & Garlick (2008), DPME (2014) and National Treasury (2018) broadly

divided infrastructure into two categories, namely: social and economic infrastructure.

e Social infrastructure — includes health, education and housing sectors. In the case of South
Africa, a typical example pertaining to social housing programmes includes initiatives such as
‘The Botshabelo Housing Accord of 1994’ which outlined a national housing strategy
committed to providing all citizens with adequate and affordable permanent dwelling
residences with sufficient provision of basic services such as water, sanitation, and electricity
(Achiever, 2004).

e Economic infrastructure — includes energy, water and sanitation, and transport networks and

facilities, and logistics

Table 2-3 is an extract from National Treasury (2018) which denotes the current infrastructure

expenditure and allocation per sector in South Africa.

Table 2-3: Public-sector infrastructure expenditure and estimates

Expenditure (R/ % Allocation

Sector billion)

Economic Energy 74,1 27,8
Infrastructure o

- Water & Sanitation 36,9 13,9
76.1% of Transport & Logistics 86,9 32,7
infrastructure

budget Other Economic Services 4,6 1,7
allocation

Social Health 10,4 3,9
Infrastructure  Education 15,5 58
= Human Settlements 18,2 6,8
23,9% of Other Social Services 10 3,8
infrastructure

budget Administrative Services 9,5 3,6
allocation

Total 266,1 100

It is apparent from Table 2-3 that government prioritizes expenditure in economic infrastructure (76%)
largely because the economic sector is critical to overall economic growth and expansion and future
economic competitiveness (DBSA, 2012). Additionally, the percentage allocation could be according

to the need, that is, to address service backlogs.
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According to Smith & Lomba (2008) the bracket of infrastructure does not only encompass the physical
elements but also includes factors such as procedures, processes, operation techniques, management
styles and developmental policies, and initiatives that ensure a well-designed infrastructure in response
to socio-economic demand. Due to the wide-ranging management models, initiatives and directives
across provincial departments, the cause of the disparate distribution of infrastructure in South Africa
is therefore apparent (Ibid). This fact is further reinforced by CIDB (2007b) who highlighted the
influence municipal infrastructure has on service provision to all communities. Furthermore, the South
African Constitution (Act No. 108 of 1996) gives municipalities the authority and power to efficiently
utilize its resources to improve the lives and welfare of all those served by that municipality and each
municipality has its own operation and management strategy. Therefore, local authorities can be
considered as independent and distinctive governing entities, mandated to provide basic services with
the aim to facilitate social and economic inclusion and development. The local authorities therefore
play a pivotal role, one which cannot be undermined, in ensuring adequate and successful infrastructure
delivery.

Wall (2008) suggested that the government should focus on both the installation of new infrastructure
to address cited service backlogs from the past and should also have the capacity to
maintain both new and old infrastructure, as focusing only on new investment can have serious
negative repercussions which could impede delivery of services. Several public entities in S.A have
also realised the importance of maintaining existing infrastructure, as seen with the notable increase in
infrastructure maintenance spending as opposed to spending on new infrastructure and the extension of
services (CIDB, 2008). Noteworthy to mention is the example of the eThekwini Metro which is mainly
focused on extensively upgrading its road maintenance program, and its water supply program by
focusing on replacement of aging water pipes, with prioritization of areas affected by major water
leakages (Ibid).

According to the Policy Brief (2015), South Africa infrastructure delivery should concentrate on

providing solutions to the current challenges and/or threats to infrastructure and these entail:

e The provision of infrastructure and stimulation of the economy,

e Maintenance of existing infrastructure, and

e Provision of infrastructure and services to the poor to not only eradicate poverty but in which
the reductions can be sustained

It is essential that before a government invests in infrastructure, research is conducted on the appropriate
infrastructure to be constructed as infrastructure choice can affect the rate of economic growth (NIC,
2017)
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2.5.2 Nexus Between Infrastructure and National/Sustainable Development

The government of South Africa has been aggressively pursuing infrastructure development as a means
to foster economic growth and employment creation (Quarterly Bulletin, 2012 and DBSA, 2012). This
has been facilitated through the country’s initiatives to minimize reliance on trade, in the process
increasing focus on growing the economy internally through implementing various strategies, such as,
infrastructure developments. Needless to mention is the fact that infrastructure development can clear
bottle necks hindering economic growth and employment creation, among other factors. The
Infrastructure Consortium of Africa has conducted studies into the state of infrastructure in Africa and
the results concluded that due to chronic transport infrastructure, costs of goods have been increased by
an additional 30-40%. The setbacks associated with poor transport infrastructure could have propelled
the South African government to further increase the percentage contribution allocated to the transport
infrastructure (NDP2030, 2011). In the context of transport infrastructure, South Africa could adopt a
similar structure like that of New Zealand, where the transport system is largely self-funded, where all
costs incurred are paid directly by users or are funded initially by governments and recovered from
transport. As earlier discussed in this study, adequate and efficient infrastructure improves economic
efficiency and impacts national growth. The Table 2-4 discusses the possible infrastructure commitment
areas which can be adopted by South Africa to bridge the infrastructure gap and augment national

development.

Table 2-4: Addressing the infrastructure gap

Current state of infrastructure Infrastructure towards national development

Inadequate infrastructure investment thereby Increased sustainable infrastructure investment

restricting growth and development (NDP2030,
2011; DPME, 2014; Blom, 2017)

Inadequate provision of affordable infrastructure
for the poor, thereby constraining development
and poverty reduction (NDP2030, 2011; DPME,
2014; National Planning Commission, 2011)

Investment and reliance on high-carbon
infrastructure, leading to  environmental
degradation and the potential danger of
irreversible climate change, for example,
Eskom’s reliance on fossil fuels as a means of

power generation

which boosts the economy

Improved, affordable and accessible
infrastructure for the poor, consequently
resulting in improved development (DPME,
2014; Blom, 2017)

Investing in low-carbon infrastructure and
renewables which are more prone to mitigating
the dangers associated with climate change risks
and are environmentally friendly (Bhattacharya
et al. (2014), such as, power generation through
solar and wind energy in the case of Eskom
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2.5.2.1.1 Drivers for Improving Infrastructure

The state of infrastructure in South Africa needs severe and onerous improvements. Annual reports by
the World Economic Forum (WEF) and the Quarterly Bulletin (2012) accentuate the country’s chronic
and deteriorating state of infrastructure. The WEF uses twelve pillars to measure countries’ Global

Competitiveness Index (GCI) and these pillars can be classified according to Table 2-5.

Table 2-5: Global Competitiveness Index Pillars

Key for Factor-Driven Key for Efficiency-Driven Key for Innovation-Driven
Economies Economies Economies

Pillar 1 - Institutions Pillar 5 — Higher education & Pillar 11 - Business
Pillar 2 -Infrastructure training sophistication

Pillar 3 - Macro-economic Pillar 6 — Goods market Pillar 12 — Innovation
environment efficiency

Pillar 4 - Health & primary Pillar 7 — Labour market

education efficiency

Pillar 8 - Financial market
development

Pillar 9 — Technological
readiness

Pillar 10 — Market size

Source: (WEF; 2016, 2017 & 2018)

By focusing solely on pillar number two which concerns itself with the extensiveness and efficiency of
infrastructure, on the GCI, which is a comparison of a country’s infrastructure competitiveness against
other nations, South Africa in 2018 was ranked 61 out of 137 countries (WEF, 2018). On the other
hand, when only considering the quality of overall infrastructure, South Africa dropped in rankings to
72 (Ibid). Competitiveness has been defined by WEF (2012) as “the set of institutions, policies, and
factors that determine the level of productivity of a country”. It has been alluded that a more competitive
economy has the potential of rapid growth over time, thereby expanding a nation’s development (Ibid).
To add on to that, competitiveness rankings demonstrate the importance placed on a pillar, in this
instance the pillar placed emphasis on is infrastructure which has the potential to impact the investment
climate in South Africa.

WEF (2016) ranked inadequate infrastructure supply as the third highest problematic factor affecting
doing business in South Africa. A more recent similar report in 2018 indicated that inadequate
infrastructure supply had dropped down the list to number twelve. This move, however, does not
necessarily indicate an improvement in infrastructure but could be a signal of worsening conditions in

other problematic areas such as corruption, crime and theft, inflation and tax rates to mention but a few.
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From the results of WEF annual reports and to shed light and an understanding into the state of
infrastructure in South Africa, comparisons have been made against:(1) the top five ranked African
countries, and (2) against the BRICS nations (Brazil, Russia, India, China and South Africa).
Justification of comparison with other African countries lies in the fact that they are all developing
nations and generally underdeveloped and are plagued with problems of poverty and income inequality.
On the other hand, the rationale in comparisons with the BRICS nations was postulated by Quarterly
Bulletin (2012) and it is embedded in the political relationships among the BRICS nations that were
formed for mutual economic and social benefits. The Global Competitiveness Index for the two

categories are tabulated and discussed below.
e South Africa in comparison with other African Countries

Table 2-6 is a summary of the Global Competitive Index extracted from WEF reports for the years 2015
to 2018, depicting the status of infrastructure between the five top ranking African countries over the
past three years. Table 2-6 shows the ranking and positioning of the listed countries on the GCI from a
total of 138 economies. From the rankings, it is clear that compared to other African countries which
are to a large extent either underdeveloped or developing, expectedly, South Africa ranks quite high,
third in overall. Although rated relatively good in the African context, there is still a mammoth amount
of work required to bring the infrastructure to world class levels as South Africa barely makes it in the
top half of the rankings.

Table 2-6: Infrastructure GCI of the top five ranking African countries

2015/16 2016/17 2017/18 Ave
Mauritius 37 411 40 39
Morocco 55 58 54 56
South Africa 68 64 61 64
Namibia 66 66 67 66
Tunisia 80 83 82 82

Source: (WEF; 2016, 2017 & 2018)

e South Africa in Comparison with (Brazil, Russia, India, China & South Africa) BRICS

nations

Table 2-7 is a summary of the Global Competitive Index extracted from WEF reports for the years 2015
to 2018, depicting the status of infrastructure in the BRICS group over the past three years. The data
shows that South Africa ranks quite fairly. However, the results further depict the large gap in
infrastructure between South Africa and the developed nations of the BRICS group, that is Russia and

China. This gap therefore indicates the amount of improvement required to bring South Africa’s
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infrastructure competitiveness to the level of the developed nations. Despite that fact, the rating for

South Africa has gradually improved in competitive infrastructure throughout the reviewed period.

Table 2-7: Infrastructure GCI of BRICS nations

2015/16 2016/17 2017/18 Ave
Russia 35 35 35 35
China 39 42 46 42
South Africa 68 64 61 64
Brazil 74 72 73 73
India 81 68 66 74

Source: (WEF; 2016, 2017 & 2018)

2.5.3 Infrastructure and Infrastructure Delivery Models

2.5.3.1 Delivery Models

The delivery strategy selected is a major determinant of project objectives being achieved. In the South
African context, project objectives are no longer considered only in the historical triad of time, cost and
quality, but now encompass critical project/client objectives such as employment creation, transfer of
skills, community empowerment (Oshungade and Kruger, 2014; Mbanjwa, 2003). The project
objectives can in one way or another be affected by the project delivery model used. When considering
the improvement of infrastructure delivery, all things being equal, it is imperative to adopt the
appropriate delivery model which necessitates getting things right from the onset. This could be done
through selection of the best suited delivery model that would meet both primary and secondary

project/client objectives.

The infrastructure delivery methods commonly used in South Africa are; the traditional, design and
build, and construction management (Oshungade and Kruger, 2015). Table 2.8 is an extract from
Grobbler and Pretorius (2002) highlighting the percentage usage of the delivery methods utilized in
South Africa and it is clear that the traditional method usage far outweighs all other methods.

Table 2-8: Rankings of usage of procurement methods in South Africa

Method Traditional D&B CM Other
(Grobler and Pretorius, 2002) 1 2 3 4
(Thwala and Mathonsi, 2012) 1 4 2 3
(Oshungade and Kruger, 2015) 1 2 3 4
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2.5.3.1.1 Traditional Model (‘Design, Bid, Build’)

This is the default delivery model for most public infrastructure projects in South Africa (Oshungade
and Kruger, 2015). That fact is further buttressed by Mangoba (2014) whose study affirmed the high
usage of the traditional procurement method for construction projects when compared to the Design
and Build and Construction Management methods. The bulk of public projects have been delivered
under this method.

The high usage of the traditional method despite its overly disseminated shortcomings could be adding
to the already poor infrastructure delivery in the country. The trend with most infrastructure projects

contracted using this method is that they are bedeviled with time and cost overruns (CIOB, 2010).
2.5.3.1.2 Design& Build

Mbanjwa (2003) found that this method of contracting was rarely utilized when compared to the
traditional and construction management methods. Though not widely used in South Africa, the Design
and Build method is widely gaining acceptance (Oshungade and Kruger, 2015). According to (Grobler
and Pretorius, 2002), for the construction of the Nelson Mandela Bridge, the City of Johannesburg

utilised the Design and Build procurement method.
2.5.3.1.3 Construction Management

Within the South African context, construction management contracting strategy has neither been
widely used nor fully understood although it is gradually gaining prominence (Mbanjwa, 2003). As
such, there are a few isolated cases in which it has been used and an example is that of the construction

of the new taxi rank at the Johannesburg Park Station with the City of Johannesburg as client (Ibid).

2.5.3.2 Financing of infrastructure

Reportedly, the Government of South Africa funds about 40% of the country’s overall infrastructure
investment (CIDB, 2018). DBSA (2012) asserted that over half of all municipal infrastructure in South
Africa, especially the district and local municipalities in most rural areas, are funded by grants.
Unequivocally, the government largely supports the idea of using taxes to finance major infrastructural
projects, among other alternatives (Ibid). One of the consequences of relying on tax revenue to finance
infrastructure is increase in the amount of money retrieved from taxes and the proposed action plan to
achieve this objective is through introducing a new top personal income tax bracket of 45% for taxable

incomes above R1.5 million per year (National Treasury, 2017).

According to Hagerman (2012), it is commendable that several international banks and the private

sector have reiterated their commitment to funding infrastructure development in Africa. However, the
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assurances of a long-term enabling environment and political climate will in most African nations
remain a major challenge to private sector financing. On the contrary, the down side of engaging the
private sector in infrastructure investment is that large interest rates and/or premiums tend to be inherent
in private financing (Engel et al., 2013). On the contrary, the benefits of private sector engagement
include improved efficiency in delivery (Lall and Anand, 2009). Typical examples of public private
partnerships in infrastructure in South Africa include Aeroporti de Roma’s 20% share in the Airport
Company of South Africa (with the SA Government owning 74.6%) and the investment of private
entities in government infrastructure (via the Development Bank of Southern Africa) (Calitz and Fourie,
2007).

Calitz and Fourie (2007) suggest that regarding infrastructure financing which is dependent on
organizational forms within public institutions; South Africa could adopt one of the three alternatives,

namely:

o If the proposed infrastructure forms part of the functions of intergovernmental jurisdiction, that
is, if it falls within national, provincial or local government and is financed in cash through
fiscal allocation of the annual budget, the financing can be through reprioritization, additional
taxes or loan finance. Calitz and Fourie (2007) advise that budget deficits through loan finance

could be repaid through future tax revenue and/or user charges.

o If the activity is the responsibility of a designated government agency other than a normal
government department such as, public monopolies like Transnet and Eskom, financing can
either be internal or external loans and/or equity. However, caution must be taken in that the
government ought to retain authority to regulate costs through price setting. User charges will
cover the debt and operational costs; however, in other cases the entities may obtain government

loans and/or guarantees to reduce private-sector loan cost.

o When infrastructure delivery is the responsibility of the private sector either on its own or in
partnership with public entities, financing can be in the form of equity in lieu of loans. In
response to the high business and political risk exposure, the private sector may require
government guarantees or high incentives leading to large profit margins. Since there remains
a strong rationale for state intervention in cases where the private sector is involved, the
government retains authority to regulate prices, this often receives negative backlashes as
witnessed by the withdrawal or non-supply of private equity and in some cases the withdrawal

of private businesses who in the case of most developing countries are often foreign investors.
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To ensure optimum private sector investment, South Africa ought to ensure that the right conditions
that attract funding are in place, both domestically and internationally. Bhattacharya et al. (2014)
reiterate that these conditions are well-documented in a plethora of extant documents and these include;

o Optimal policy frameworks and contractual arrangements that would provide an equal and fair

treatment of investors over time;

e Adoption of tools and instruments that aid in the mitigation of non-market related risks (for
example, state-directed changes in utility pricing, to reiterate an example for South Africa as
stated earlier, in the case of public monopolies such as Transnet and Eskom, the government is

responsible for regulating costs through price setting;

¢ Mixed financing structures to ensure that the overall project is more affordable, thereby making
an allowance for other critical factors such as sustainability to be covered by the investment;

and
o Investor friendly environment through capital market regulations which encourage investment

2.5.4 Success factors for Effective Infrastructure Delivery

According to NIC (2017) improving the overall quantity and quality of infrastructure can lower
production costs of companies, thereby boosting economic efficiency. Additionally, infrastructure
facilitates ease of interaction of people for economic activity which enhances the productivity of a

society.

According to Bhattacharya et al., (2015) infrastructure facilitates growth, development, poverty
eradication, and environmental sustainability of a nation. The South African government, just like many
other governments target investment in infrastructure to improve the movement of all goods and
services (Quarterly Bulletin, 2012). Indisputably, the delivery of infrastructure has been used in short-
term interventions to stimulate economic recovery with the larger long-term focus being on economic
growth (DBSA, 2012). The rationale of South Africa constructing massive infrastructure projects is

detailed out in the opportunities and success factors discussed as follows, namely:
e Job creation

Most infrastructure projects tend to be labour intensive and therefore require substantial number of
both skilled and unskilled labour (Quarterly Bulletin, 2012). According to DBSA (2012), the
construction of socio-economic infrastructure requires less skilled labour and therefore the skills
base is readily available and can be sourced from the local economy or surrounding community.

Additionally, infrastructure projects tend to create employment opportunities especially during
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depressed economic periods with high unemployment rates (Quarterly Bulletin 2012). According
to Stats SA (2018) more than 1.43 million people are employed by the construction industry, either
on a contract basis or permanently. The NGP identified infrastructure as one the sectors which
would facilitate achieving the target five million new jobs by 2020.

e Social development

The provision of adequate infrastructure can be viewed as a panacea to some social challenges being
faced in South Africa by ensuring access to basic services and consequently contributing to the
improvement of the general quality of life of citizens (Quarterly Bulletin, 2012). Social
infrastructure has a direct impact on the quality of life of individuals (Pottas, n.d). The government
of South Africa is committed to social development through infrastructure development by
implementing various government rollout plans which facilitate the construction of social housing,
public schools, hospital and clinics. An example of the social development roll-out plans initiated
by the government include the various housing assistance programmes since 1994 which provide
citizens with sustainable human settlements including sufficient provision to essential services such

as water, sanitation, and electricity (Department of Human Settlements, 2010).

The availability of adequate and efficient infrastructure results in the provision of basic services to
communities. This therefore translates to the minimization and/or eradication of public protests

emanating from service delivery shortfalls (Booysen, 2007).

e Economic efficiency

Infrastructure is the fulcrum of economic development and efficiency (Quarterly Bulletin, 2012).
According to Pottas (n.d), physical infrastructure which encompasses transport, power and
communication infrastructure enhances growth. Economic efficiency is achieved through
improvements in infrastructure, for example, transport infrastructure which if well managed has the
capacity of transporting goods in a cheaper way for society. Road congestion and accidents are
decreased thereby minimizing travel time and damages done on road surfaces. One of the factors
which multinational companies consider before investing in a country is the state of infrastructure
(Quarterly Bulletin, 2012). Pottas (n.d) is of similar opinion by highlighting that the world is

hampered from doing business on the African markets due to poor infrastructure.

e Skills development

Skills are critical for the realization of opportunities which foster local economic development
brought about by the development and maintenance of municipal infrastructure (DBSA, 2012). The
construction of infrastructure more often than note requires expertise and skilled labour which in
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most cases is not available locally (Quarterly Bulletin, 2012). This expertise is frequently sourced
in from other countries, and as a result leads to the impartation of knowledge and skills transfer to

the local communities.

2.5.5 Challenges in Infrastructure Delivery

According to and Pottas (n.d), the inability by Africa to attain economic growth is beset by infrastructure
inefficiency and inadequacy. Further to that, Pottas (n.d) suggested that insufficient infrastructure is a
major hindrance to growth and development of nations. OECD (2015) and DBSA (2012) posited that
challenges affecting development of infrastructure are common worldwide. As confirmed by Pottas
(n.d) in sub-Saharan Africa, South Africa included, the shortage of physical infrastructure is one of the
top challenges thwarting development. Therefore, based on the commonalities of infrastructure
challenges encountered, South Africa can learn and/or adopt, after careful trials and testing, some

international good practices that can help better seize opportunities and meet related challenges.

Some of the challenges and causes of inefficiency in infrastructure emanate from skills shortage
required to propel growth and development, lack of administrative capacity and ineffective
implementation of development policy frameworks (Koma & Kuye, 2014; SAICE, 2011; CIDB,
2007a). On the other hand, Parliament of RSA (2009) cited, inter alia, lack of capacity, poverty and
unemployment, economic recession, under-spending by public entities, outstanding debt payments for
municipal services from clients, as some of the factors affecting effective infrastructural delivery.
However, Blom (2017) linked the challenges of infrastructure delivery to the state organs’ responsibility
for infrastructure delivery, citing that they are plagued by poor planning and management, skills and
capacity shortage and corruption, among other factors. As a result of ineffective infrastructure delivery
in some parts of South Africa, the country has been hit by widespread by public outcry and protests that
have become rampant and sometimes extremely violent and radical (Ggaji et al. 2016; Parliament of
RSA, 2009).

Undoubtedly, inadequate and poor-quality infrastructure impedes economic efficiency in developing
and emerging countries like South Africa. However, cognizant of the significant progress and
improvement South Africa has made towards infrastructure development, the country is still faces major
infrastructural challenges (Quarterly Bulletin, 2012). Without detracting from the gains and
opportunities made, generally some provinces are more affected by the challenges, especially those in
the more rural and/or poorer areas, the backlogs in services and infrastructure are substantial (DBSA,

2012). These challenges in infrastructure delivery are summarised in Table 2-9.
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Table 2-9: Challenges of infrastructure delivery

Challenges

Lack of Funding (Quarterly
Bulletin, 2012; Parliament of
RSA, 2009)

Many Projects (WCG, 2010;
DBSA, 2012)

Under-spending on Budgets
(WCG, 2010; Parliament of
RSA, 2009; Civilution 2016;
CIDB, 2018)

Costly Delays e.g. In Approval
Processes (WCG, 2010; CIDB,
2018)

Description

Funding is a challenge in infrastructure delivery as most
infrastructure projects are financed through loans. The lack of
funding is further exacerbated by outstanding debt payments for
municipal services from clients.

As a means of targeting small emerging enterprises and to increase
the number of projects in South Africa, the public sector normally
“unbundles” contracts. This proliferation of small projects and
appropriations further exacerbated by political intervention impede
efficient infrastructure delivery. Furthermore, it leads to the
unintended consequence of increased workload and higher contract
administration for the project staff often resulting in shoddy
workmanship due to inadequate supervision. Frequently, this leads
to rework and increased maintenance. Furthermore, the expanding
scope of infrastructure functions to public entities could be
overwhelming, and in some instances the lines of responsibility
could be undefined for various departments

Under-spending on budgets and capital expenditure in the public
sector, especially in local government, has been cited as a major
challenge to infrastructure delivery. Key state-owned enterprises
(SOE) such as Eskom have also reported a fair share of frequently
missed budget targets. Under-spending further nullifies the
prioritised objective of job creation as it has been reported that the
collective unspent amounts translate to unavailability of jobs,
which would have been created had all the budgets been spent
accordingly.

According to a KPMG survey of 2011, public sector officials have
cited the slow approval processes as a challenge in spending
infrastructure funds quickly and effectively. Lengthy decision-
making processes especially in matters relating to regulations &
policies. Sadly, these lengthy delays in progressing on a project due
to the inability of the appropriate government representatives to
give the go-ahead on specific projects are a common phenomenon
on public projects.
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Wrong choice of delivery
models  (Quarterly  Bulletin,
2012; Civilution, 2016).

Lack of administrative capacity
and lack of proper planning
(WCG, 2010; Koma & Kuye,
2014; SAICE, 2011; CIDB,
2007a)

Policy inadequacies (Quarterly
Bulletin, 2012; Koma & Kuye,
2014; SAICE, 2011; CIDB,
2007a, Hagerman, 2012)

Poor  Quality  Construction
(WCG, 2010; CIDB, 2018)

Skills  shortage  (Quarterly
Bulletin, 2012; WCG, 2010;
DBSA, 2012; Koma & Kuye,
2014; SAICE, 2011; CIDB,
2007a; National Treasury, 2016)

The use of inappropriate infrastructure delivery models poses as a
threat to successful installation of infrastructure projects. The
wrong choice of delivery method, coupled with poor procurement
practices often lead to various infrastructure delivery challenges
such as time and cost overruns, poor quality work and workmanship
and disputes; to mention but a few.

Lack of capacity, whether at the regional level or within and among
relevant government departments, to effectively implement and
coordinate the arduous processes within which all government
entities must comply, poses as a major threat to successful
infrastructure delivery. Furthermore, lack of capacity to manage the
planning process and, and to make the appropriate decisions when
needed impede successful infrastructure delivery

Some bureaucratic protocols and policies in place do not provide
an enabling and conducive environment for infrastructure
investment. On the other hand, the ineffective implementation of
development policy frameworks by the various government
departments has been cited as a major challenge to infrastructure
delivery. The policy terms ought to convey some degree of trust
and commitment that enables and supports private sector needs to
operate

Despite the increased budget for infrastructure, quality issues are a
major challenge in public infrastructural projects.

Skills shortage remains one of the biggest challenges facing most
economies in Africa. South Africa is no exception as the public
sector is beset by the scarcity of professionals. It has been argued
DBSA (2012) that, despite the tremendous progress made in the
provision of infrastructure; skills shortages have a retrogressive
impact on the maintenance of the constructed infrastructure. Most
government departments suffer from low productivity as a result of
skills deficiencies. The following typical examples succinctly
highlight these challenges; Eskom, a state-owned enterprise
employs welders from China to work at various projects around the
country as the industry lacks skills in these fields. Furthermore, due
to skills shortages in water infrastructure, the Department of Water
Affairs has indicated that water quality management has been
largely compromised and the situation is further worsened by lack
of infrastructure maintenance due to skills shortages, which has led
to degradation and in some worse cases non-functionality of
infrastructure. Lastly, skills deficiencies have been cited as the
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center of the widespread community protests over inefficiencies in
service delivery emanating from infrastructure deficits.

Lack of accountability (Bardhan Problems of accountability are a huge setback to infrastructure

and Mookherjee, 2003) delivery, especially in the developing nations. The poor are the
most affected, as the World Development Report (2004) put it,
“Too often, services fail poor people — in access, in quantity, in
quality”. The lack of accountability subsequently leads to issues
such as; service diversion, limited access to services and high prices
for service provisions.

2.6 Summary

From the literature reviewed, it is clear that when compared to other countries, and focusing on the
current state of infrastructure in South Africa, the government is not realising value for money from
public sector construction. In addition to that, the state of infrastructure in the country is generally in a
poor and deteriorating state, and the indigent areas of the country are the most affected. The situation
is further exacerbated by the multiple challenges and bottlenecks inhibiting the efficient and optimal
delivery of infrastructure. In a bid to improve infrastructure delivery and to engender infrastructure
competitiveness, which both act as catalysts for increased foreign investment, the country could learn
and/or adopt tried and tested initiatives from other countries, especially those of the developed world.
Notwithstanding the above, the importance of quality infrastructure, which is delivered to all, fairly and
impartially, is key to a stable socio-economic environment and overall national growth. The next
chapter is concerned with infrastructure delivery from a governance and legislative framework

perspective.
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CHAPTER 3

LEGISLATIVE AND GOVERNANCE FRAMEWORK FOR INFRASTRUCTURE DELIVERY
IN SOUTH AFRICA

3.1 Brief Chapter Overview:

This second chapter of literature review is dedicated to reviewing extant literature on the key legislative
a