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ABSTRACT

The prevalence and persistence of problems of late project delivery, cost overruns,
poor quality and many others, coupled with the lack of concrete solutions to
eliminate the causes of these problems over many years have driven construction
industries around the world to reconsider their design and construction processes
that are used to deliver projects. A government led study in the UK recommended
re-thinking the design and construction process; learning from the manufacturing
industry. The process protocol was developed as a result, in order to bring about a
common and agreed project delivery process. Other construction industries around
the world have considered adopting similar models, believing change intended to
introduce process-thinking for consistency and standardisation is required to

improve project delivery.

In South Africa, the existence of a common and agreed project delivery process is
not clear. This study has endeavoured to explore the current phenomenon among
professional councils and bodies on the existence of a common and agreed design
and construction process. The research is a general opinion survey without the
need for a statistical analysis. Therefore, utilising the qualitative research method

was deemed to be most appropriate at this high level stage.

From the research findings, it has been concluded that while there are six stages
recognised by all professional councils and associations, these stages are not used
as a project delivery process. The six stages are only applied to the measurement
of the professional fees due at a given stage though not applied the same way by
all professional disciplines. The underlying details in the stages overlap between

disciplines in some instances and are inconsistent as well.

The general consensus, from the research participants, is that a more defined and
agreed process is required. The government has already taken the lead with the
initiative of developing the Infrastructure Delivery Management System (IDMS)
for public infrastructure projects. There is unanimous agreement among the
research participants that the IDMS would be appropriate to be applied throughout

the industry as a starting point for process standardisation.
il
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1 INTRODUCTION

1.1 PURPOSE OF THE STUDY

This study is seeking to establish whether consulting professionals in the South
African construction industry have a common and agreed consistent process of
delivering construction projects. This has been influenced by the development of
the process protocol in the UK and the worldwide interest it has generated as a
means of addressing project delivery problems. It is expected that the study will
reveal whether such a project delivery process exists in South Africa and
determine if the adoption of a process protocol model, similar to the one
developed in the UK, should be considered as one of the approaches to addressing
project delivery problems in the South African construction industry. This is in

line with industry trends worldwide.

1.2 BACKGROUND AND CONTEXT OF THE STUDY
1.2.1 Problems in the construction industry

The construction industry is at the centre of a country's industrial, technological
and commercial base and impacts on almost every aspect of development (du
Plessis, 2002). However, the industry in South Africa has experienced long-
identified challenges of delayed project completion, poor quality, and cost
overruns (Nkado & Mbachu, 2002). These challenges have been raised for some
time, and there is no indication that they no longer exist (Windapo & Cattel,

2013).

In 2013, an article by the Business Report newspaper (SAPA, 2013) reported that
the then Minister of Public Enterprises, Malusi Gigaba, told the KPMG Global
Construction Dialogue gathering in Johannesburg that the construction industry
was facing major delivery problems; highlighting challenges of project delays,
poor site management, and cost variations. This was also observed back in 1998

by then minister of public works Jeff Radebe who expressed the view that the



construction industry was unpredictable and did not provide value for money,

resulting in growing dissatisfaction by industry stakeholders (DPW, 1998).

Among the causes attributed to these challenges are skills shortages, lack of
investment in research and development, procurement criteria, and lack of
technological advancement (Nkado & Mbachu, 2002; CIDB, 2004; Garbharran,
Govender & Msani, 2012; Windapo & Cattel, 2013). Fragmentation in the
construction industry has also been identified to be one of the underlying factors
behind some of these challenges (ibid). Minster Radebe expressed the view that
fragmentation in the industry was among the major causes of client dissatisfaction
(DPW,1998). Harinarian, Bornman & Botha (2013) also brought up fragmentation

as a contributor to the difficulties in the industry.

A report on the website of DVPM, known project management specialists in
construction (cited 2015), also agreed that fragmentation in the construction
industry was one of the factors affecting project delivery. The report takes into
context the existence of the "six stages process" found among the consulting

professional councils in the industry.

1.2.2 Problems in the construction industry worldwide and efforts to
find solutions

The challenges experienced in the South African construction industry, and the
possible underlying causes including fragmentation, are not unique to South
Africa. In the UK, Kagioglou et al. (2000), cited the 1994 Latham Report as a
reaffirmation of previous studies which concluded that fragmentation in the

construction industry was the major factor contributing to poor project delivery.

In agreeing with Latham (1994) and the subsequent Egan Report (1998),
Kaglioglou, et al. (2000) and Cooper et al. (2008) further expressed the view that
building projects commonly did not meet the baselines of time, cost and quality.
They refer to other reports elaborating that fragmentation is a major contributing

factor to the poor performance of the construction industry worldwide (ibid).



From the Latham (1994) and Egan (1998) reports, the UK identified
fragmentation as one of the underlying causes of industry difficulties and
proposed changes to the industry process of delivering projects. Kagioglou, et al.
(1998) agreed and supported the opinion that the design and construction process

needed to be changed because of the fragmentation that exists.

It was identified that the fragmentation problem required improvement, through a
process change by taking on practices from other industries such as manufacturing
(Latham, 1994; Egan, 1998; & Kagioglou, et al., 1998). However, other views
were that a change to a process approach in the construction industry would not be
implementable because the industry was different from other industries (Sheath et

al. 1996).

Nonetheless, other strong views were that there are significant similarities
between the manufacturing industry and the construction industry that can support
the view that the industries can learn from one another; for instance the new
product development process (NPD). The processes in manufacturing have been
evolving, bringing about significant improvements in terms of time, cost and
quality of products. These processes can be adopted in the construction industry
with the expectation that project delivery can be improved just like in

manufacturing (Kagioglou, Cooper & Aouad, 1999; Cooper et al., 2008).

Egan (1998) observed that it was generally agreed that the UK needed to change
the construction project delivery process. To address the problem of
fragmentation, the UK industry proceeded to adopt the processes in
manufacturing and developed a standard process called the “Generic Design and
Construction Process Protocol” (GDCPP), which was later termed the “Process

Protocol” and referred to as "PP".

The process protocol was expected to bring about an agreed system or procedure,
in the design and construction process (Cooper et al., 2008; Aouad et al. 1998). It
is also considered appropriate to emphasise upfront planning and bringing about

“fuzzy front end” practices of the manufacturing sector (Kagioglou et al., 2000).



In 2000, Ofori stated that the construction industry had ‘special problems’ by
nature and fundamental re-engineering of the construction process was being
considered in countries such as Australia, Hong Kong and Singapore, on the basis

of the process protocol development in the UK (Ofori, 2000).

In Malaysia, industry complexity and fragmentation were identified as some of
the causes of industry problems and it was suggested that the development of a
protocol for design and construction similar to the process protocol could be a
solution (Hussein, Rahman, & Memon, 2013; Alashwal, Rahman & Beksin,
2011). Panas, Pantouvakis & Edum-Fotwe (2005) expressed the view that
process-thinking in the Greek construction industry would be ideal in order to
introduce changes to the traditional approach and would improve the performance

of the industry.

A process protocol analysis was suggested by Mounika & Anandh (2015) as a
way of eliminating stagnation and inefficient construction processes in India. To
address the problem of industry fragmentation and lack of innovation in the
Australian construction industry, Hampson & Brandon (2004) proposed that a
generic process protocol needed to be developed and adopted by major industry
participants. This was premised on the belief that a process protocol would bring
about integration, upfront planning on projects, improved communication as well

as effective and systematic knowledge transfer between projects.

1.2.3 Addressing the construction industry problems in South Africa

The speech by Minister Radebe in 1998 suggested that the construction industry
in South Africa required change in the way projects were delivered (DPW, 1998).
Numerous remedies have been proposed and tried over time. However, it is not
certain whether these efforts have been effective because the information in the

industry is not well organised (Altman & Mayer, 2003; Windapo & Cattell, 2013).

One factor that has been observed to be hindering sustainable improvements in the
industry is the quick-fix approach revealed by Tuan, Jay & Massyn (2014) where

problems are seen to be dealt with in isolation, without taking the holistic view. In

4



this regard, Aiyetan, Smallwood & Shakantu (2011) suggested a "systems-
thinking approach” where industry participants developed guidelines and
benchmarks that would be adhered to when delivering projects. This idea was
putting forward the process-thinking approach in South Africa which Kaatz et al.
(2005) earlier advocated for when proposing re-arrangements to the construction

process modelled around the process protocol.

The government recognised the need for process improvement and introduced the
IDMS in 2010 to standardise the process of public infrastructure delivery.
However, it is not clear whether the private sector participated in the development
of the IDMS. Furthermore, considering that it was intended for the delivery of

public infrastructure, the system may not be suitable for private sector application.

This researcher is of the view that effort is required from the private sector to
consider a process change in the way projects are delivered in South Africa.
Adopting the process protocol or developing a similar protocol built around the
process-thinking philosophy could be one solution or starting point. This is in
view of the similarities in the difficulties faced by industries worldwide and the
global interest in the process-thinking approach as one of the answers to achieve

effective project delivery.

To this end, examining the current process particularly among construction
industry professionals would be the best starting point (Hampson & Brandon,

2004).

1.3 PROBLEM STATEMENT

The problem statement consequently is as follows:

International experience demonstrates the benefits of a common language and
description of the project delivery process. This has been recognised by the public
sector in respect of the development and roll-out of the IDMS. However, the
existence of a common language and agreed upon description of the design and
construction process in South Africa beyond this public sector initiative is not

clear. While there is commonality among the various professional councils in the



industry on a six-stage construction process, there is no evidence that there is
common understanding of the underlying process of project delivery in terms of
common definitions, documentation, and procedures embodied in the application
of the six stages. Consequently, there is a need to establish whether such common
understanding and definitions exist and whether a common process description,
modelled on the process protocol, would assist in overcoming the challenges

faced in project delivery in South Africa.

1.4 RESEARCH QUESTION

From the above problem, the following primary research question arises:

Would the adoption of a process protocol approach be useful in the
attempt to introduce process-thinking and commonly agreed consistent
process in the way consulting professionals deliver projects in the South

African construction industry?
Sub-question 1:

Is there evidence of a common understanding of the design and
construction process among consulting professionals in South Africa

beyond the six stages articulated by the professional councils?
Sub-question 2:

What are the views of consulting professionals in the South African
construction industry toward the adoption of a process-thinking model for
the project delivery process, such as the process protocol and its possible

benefits for the South African construction industry?

1.5 PROPOSITION
The adoption of the process protocol approach by consulting professionals
in South Africa would assist in developing a common and agreed process of
project delivery, and would enhance efforts to address industry challenges

in project delivery.



1.6 STUDY OBJECTIVES

In view of the initiatives and innovations around process-thinking in the
construction industry in the UK (Latham (1994), Egan Report (1998), Kaglioglou,
et al. (2000) and Cooper et al. (2008)) that brought about the development of the
process protocol, as well as considerations of the process-thinking idea that have
been noticed around the world (Ofori, (2000); Hampson & Brandon (2004);
Panas, Pantouvakis & Edum-Fotwe (2005); Alashwal, Rahman & Beksin, (2011);
Hussein, Rahman, & Memon, (2013); Mounika & Anandh (2015)), it is
imperative that the South African construction industry follows the trend. The
merit in this consideration is also reinforced by the similarities of some of the

major problems in South Africa to those in other countries worldwide.

However, before considering re-thinking of the construction process in South
Africa, it is necessary to determine what kinds of processes currently exist and the
level at which these processes are commonly understood by industry participants,
particularly by the consulting design and management professionals. This is
expected to lay a platform for the consolidation of the process-thinking idea
(Hampson & Brandon, 2004) and to become a starting point for getting the
industry professionals to start thinking of standardising their processes. The

objectives of this research, therefore, are:

e To ascertain whether the professional consultants in the construction industry
have a shared understanding of the design and construction process;

e To establish whether there are common processes, documentation and
understanding of roles for a seamless operation by professional consultants in
the construction industry in South Africa; and

e To determine whether the professional consultants in the South African
construction industry recognise the potential benefits of a process approach to

describing the project-delivery process.



1.7 SIGNIFICANCE OF THE KNOWLEDGE

The findings and conclusions of this research are expected to provide
professionals in the industry with evidence for informed decision making on
whether to re-think the way they deliver construction projects. The research is
expected to outline the current situation of the construction processes that
professionals understand and follow and, therefore, provide insight into the
improvements that are clearly needed. Should it be established that more
standardisation and a common process is desired, then efforts can be initiated to

develop such a process. If successful, this will result in benefits such as:

e The industry professionals will have a common and agreed system, structure
and documentation that should ensure seamless project planning and delivery;

e There will be adequate project control, which will enable recording of all
lessons learned on previous projects. These lessons will then be taken into
account in future projects;

e There will be a process suitable for monitoring and controlling project
progress and reviewing project objectives;

e [t will be possible to draw a clear guideline for project implementation for
professional consultants to follow on each specific project, as required by
project management principles;

e The industry will have a common and consistent platform to effectively
measure the effects and achievement levels of the project targets, and will be
able to identify areas that need change in an organised system; and

e The benefits of industry integration, improved communication as well as the
transfer of knowledge and / or knowledgeable teams from project to project

outlined by the Construction 2020 report could be realised.

1.8 RESEARCH DESIGN

Because this was an investigative study, the methodology of this research was

qualitative and included:



e A detailed and comprehensive study of various documents that professional
consultants in the construction industry follow in implementing their projects.
This covered the literature of the various disciplines, which were compared
for similarities, overlaps, and possible conflicts or areas that could be omitted.
A review of literature from various academic writings and reports on the
performance of the industry was also conducted;

e Extensive study of the Process Protocol, with a view to compare it with the
findings on the processes in the South African construction industry in order
to enable the determination of potential benefits; and

e Data collection through semi-structured interviews with representatives of
professional bodies in the industry. This focused on the Council for the Built
Environment (CBE) and its affiliated professional bodies namely ECSA,
SACAP, SACPCMP and SACQSP who are considered to be more involved
in project delivery. Prominent associations such as ASAQS, CESA and SAIA
were also included.

Unstructured interviews were also incorporated in the data collection process
in order to facilitate for in-depth interrogation.
The interviews were conducted with the heads of the above councils and

associations or their delegated officials / representatives.

1.9 ASSUMPTIONS AND LIMITATIONS

The assumptions and limitations were identified as follows:

e [t was assumed that the overall process and the stages of construction are
generally synchronised among the construction industry consulting
professionals;

e There was an assumption that the professionals in the industry are fully aware
of, and conversant with, the initiatives-to-think-process and in particular the
development of the Process Protocol in the UK;

e Due to time limitations, this research was narrowed down to professional

councils in the construction industry;



e The research did not cover the various procurement methods used by the
consultants;

¢ Only relevant CBE professional bodies involved in project delivery in
particular were involved in the survey; and

e While the intention was to interview senior practicing professionals, the
researcher had little influence on the suitability of the officials or

representatives assigned by the councils for the interviews.

1.10 ETHICAL ISSUES IN THE STUDY

For ethical reasons, all respondents were requested to give written consent to
voluntarily participate in the interview; including consent to audio recording of
the interview. The consent forms are attached as part of Appendix A. The
interviews were anonymous. Therefore, effort has been made to ensure that the
identities of the participants have been disguised in this report for reasons of

anonymity and to keep their views secret.

1.11 STRUCTURE OF THE RESEARCH REPORT

The research report comprises five chapters which are outlined below:
Chapter 1: Introduction

Chapter 1 introduces the subject of process-thinking which is emerging as one of
the solutions being considered for addressing problems encountered in the
delivery of construction projects worldwide in recent years. In this framework, the
chapter provides background to the development of the process protocol in the
UK. This is discussed in the context of the lack of knowledge regarding the
project delivery process(es) in South Africa as indicated in the problem statement
of the research. The chapter outlines the purpose of the study, significance of the
study and the research questions covered in the study. The research method as

well as the assumptions and limitations of the study are also presented.

The structure of the research report is outlined at the end of the chapter.

10



Chapter 2: Literature review

Chapter 2 covers the literature around process-thinking in the construction
industry and the process protocol in detail. The chapter starts with an outline of
the recognition that there are project delivery problems in the construction
industry. The similarities of these problems around the world are revealed as well
as the development of the process protocol in the UK which other industries have

taken cognisance of and are considering the adoption of similar approaches.

The scenario in South Africa regarding the process of project delivery is discussed
in detail with particular focus on the IDMS developed by CIDB and the National
Treasury for public infrastructure projects as well as the "six stage outline"

applied by the various consulting professionals councils and associations.
Chapter 3: Research methodology

Chapter 3 clarifies the choice of semi-structured and open interviews for data
collection in the research. An interview topic guide was created to ensure
consistency of the interviews. This topic guide is attached as appendix B. The
choice of the data collection and data analysis methods are discussed in detail
taking into account the nature and level of the research. The sample selection is
explained as well as the way the data analysis was performed. Each interview was

transcribed and a sample transcription is attached as appendix C.
Chapter 4: Presentation, discussion and analysis of the results

In chapter 4, data from the research is presented in the form of summaries of the
relevant information extracted from the transcripts of the interviews with each
participant. Some quotations of the participants' statements are provided where
possible for emphasis of the participants' opinion. The qualitative data is
summarised in categories that relate to the research questions and each
participant's views are grouped accordingly in order to identify similarities and

contrasts. Appendix D is attached as an extract sample from the data coding sheet.

11



Chapter 5: Conclusions and recommendations

Based on information presented in chapter 4, chapter 5 draws conclusions in
relation to the research questions and the proposition as informed by the research
findings. After the conclusions, recommendations are suggested relying on the
general understanding of the desires of the interview participants in as far as the
need for a common design and construction process is concerned as well as the

adoption of the process protocol approach.

12



2 LITERATURE REVIEW

2.1 INTRODUCTION

The construction industry is a major contributor to economic growth in South
Africa compared to many other industries (CIDB, 2004). Referring to statistics
South Africa (2010a) and the United Nations Industrial Development
Organization (UNIDO)(2009), Windapo and Cattell (2013) articulated that the
industry is one of the most significant and critical industries particularly to
developing countries because it produces the infrastructure and determines the
investments undertaken for development. Ofori (2000) states that the construction

industry is vital for all.

However, Nkado and Mbachu (2002) observed that the industry in South Africa,
as in many other countries globally, experiences widespread client dissatisfaction
resulting from consistent failures to deliver projects within time, and from failure
to comply with cost and quality expectations. This is also the case in the UK
(Latham, 1994; Egan, 1998; Cooper et al., 2008), Australia (Hampson &
Brandon, 2004), Malaysia (Hussein, Rahman, & Memon, 2013) as well as

Singapore and Hong Kong (Green, 2011); to mention just a few.

The problems of the industry have been attributed to various causes such as
complexity (Hussein, Rahman, & Memon, 2013) and fragmentation (Latham,
1994; Egan, 1998; Cooper et al, 2008; Hampson & Brandon, 2004; SAPA, 2013).
Other factors include insufficient research, technological stagnation and

procurement systems (Nkado & Mbachu, 2002; CIDB, 2004).

In South Africa, several attempts have been made to address the causes of these
problems. However, Tuan, Jay and Massyn (2014) observe that these attempts
have been undertaken in isolation. As a result, it is not clear how effective the
efforts to deal with problems in the industry have been, because of the limited

information available on the industry (Windapo & Cattell, 2013).
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To address the problem of fragmentation, the UK developed the idea of re-
engineering their construction process by introducing the process protocol where
there are common sets of definitions and processes adopted by all industry
participants (Aouad et al., 1998; Cooper et al., 2008; Kagioglou et al., 2000). This
was based on adopting the successful practices of the manufacturing industry
(Latham, 1994; Egan, 1998) despite some industry experts such as Sheath et al.
(1996) expressing the view that the construction industry was unique and would

not be flexible enough to accommodate techniques from other industries.

Other construction industries around the world (Australia, Hong Kong, India, and
Malaysia) have also considered introducing process-thinking in the way they
design and deliver projects, including suggesting the adoption of the process

protocol approach developed in the UK.

In South Africa, the government, through the CIDB and the National Treasury,
introduced the IDMS as a process of delivering public infrastructure projects in
order to address project delivery problems. Being a government initiative, it is not

clear whether the IDMS could be applied to private sector projects.

In the private sector and the industry in general, the possible existence of a
common process in the industry is the six stages used by the professional councils
to define their scope of services as a guideline to determine their fees and payment

stages.

This literature review discusses the problems of the industry and the efforts to
address the causes. Attention is focussed on process-thinking and the development
of the process protocol as well as providing insights into the IDMS - developed by
government in South Africa. The six stages of the four professional councils
(architecture, engineering, project & construction management and quantity
surveying) are highlighted as published by the respective government gazettes to
determine the possible existence of a common process among professionals in the

industry.
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2.2 CHALLENGES FACING THE CONSTRUCTION INDUSTRY

Challenges in the construction industry are everywhere worldwide (Ofori, 2000).
By nature, the industry is seen to be fragmented, unique and complex resulting in
endemic problems of construction projects experiencing cost overruns, time

overruns and wasteful use of materials (Hussein, Rahman, & Memon, 2013).

In 2013, the then minister of Public Enterprises Malusi Gigaba stated that the
construction sector in South Africa was facing problems. The minister highlighted
time and cost variations, disruptions, poor management, unsatisfactory quality and
inefficiency as some of the challenges encountered during the execution of

construction projects (SAPA, 2013).

The South African Construction Report (CIDB, 2004) highlighted variations in
the quality of project delivery in terms of meeting the time and cost requirements
on projects as causes of client dissatisfaction. Earlier, Nkado and Mbachu (2002)
made reference to Allen (1999) and Smallwood (2000) who had observed that a
large number of building projects in South Africa were not completed within the
planned baselines of time cost and quality. Bowen ef al. (2002) also expressed the
view that the construction industry endured major shortcomings, considering the
excessive delays, cost overruns, poor quality, claims and litigations that arise

during project delivery.

Addressing the first International Conference on Total Quality Management
(TQM) in construction as far back as 1998, the then Public Works Minister Jeff
Radebe stated that the current construction processes have failed dismally (DPW,
1998). The minister observed that there was growing dissatisfaction among clients
in South Africa; both in the private and public sectors expressing the opinion that
construction projects were seen as unpredictable. Minister Radebe went as far as
commenting that it was widely believed that projects in the construction sector do

not provide the best value for clients on the majority of occasions.

In the UK, Cooper, et al. (1998) expressed the view that the performance of the

construction industry was poor, measured against the usual indicators of time, cost
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and quality. Egan (1998) observed that there was growing dissatisfaction with the
construction industry among the public and private sectors in the UK because of
underperformance. Cooper, et al. (2008) agreed that the construction industry was
not reliable with regard to delivering projects on time and within cost. The
profitability and quality of projects usually is unpredictable. This is to the extent
that (ibid) these inefficiencies of the industry have become acceptable as a

business-as-usual phenomenon.

Hussein, Rahman, and Memon (2013) are of the view that the construction
industry in Malaysia is plagued with chronic problems of projects failing to meet
their time and cost targets as well as increasing waste generation causing resource
consumption to be out of control. Sub-standard construction and other prevailing
problems, such as poor performance, were some of the factors highlighted by
Green (2011) when advocating for change in the Singapore and Hong Kong

construction industries.

Hampson and Brandon (2004) in the construction 2020 report propagate that the
Australian construction industry requires improvement in the areas of project
delivery to effectively meet the needs of clients. They suggest this can be
achieved through the reduction of construction costs and time as well as

improving the product quality which are seen as the major constraints.

Similarly, Ofori (2000) observed that construction does not meet the needs of
clients in developing countries in as far as providing value for money is
concerned. As a result, clients view the industry as a poor investment. Projects are
often delivered late, exceed budget and fall short of the expected quality
standards. These problems in developing countries have become bigger and more
rigorous over the years. This is compounded by the existence of other factors such
as inadequate resources, social-economic difficulties, lack of institutional

capacity, inefficiency and many others.

Back in 1991, Herbsman and Ellis (1991) noted that traditional construction's
main failures are excessive delays, projects frequently exceeding budgets, poor

quality and increased number of disputes. Bowen, et al., (2002) agreed later.
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2.3 UNDERLYING CAUSES OF THE CHALLENGES IN THE
CONSTRUCTION INDUSTRY

While the problems of the construction industry are widely known, a
comprehensive picture of the actual causes of these problems cannot be easily
drawn because of the incoherent and scattered information on the construction
sector particularly in South Africa (Altman & Mayer, 2003). Among the causes
attributed to these challenges are skills shortages, lack of investment in research
and development, procurement criteria, and lack of technological advancement
(Nkado & Mbachu, 2002; Garbharran, Govender & Msani, 2012; Windapo &
Cattel, 2013). Construction industry fragmentation has also been identified as one

of the underlying factors behind some of the challenges (ibid).

In 1998, the then minister of Public Works, Jeff Radebe (DPW, 1998), pointed to
industry fragmentation as the root cause of failures in the construction industry.
The minister expressed the view that the project processes and teams must be well

integrated to ensure efficiency and achievement of project targets.

A report by DVPM, specialist project managers in construction, which was
published on their website (DVPM, cited 2015), also highlighted industry
fragmentation as one of the causes of difficulties in delivering projects. The report
states that the construction industry in South Africa is fragmented with design
completely separated from construction. This brings about problems such as
discontinuity, duplication and discontent. Previously, Harinarian, Bornman and
Botha (2013) also cited the dynamic nature and fragmentation of the construction
industry as some of the contributors to difficulties related to managing change in

culture in the industry in South Africa.

In the UK, Cooper, et al. (2004) believed that factors such as industry
fragmentation, poor communication and coordination, lack of customer focus,
non-formalised learning processes as well as lack of investment into technology
and innovation contribute to unsatisfactory industry performance and lack of
improvement. Back in 1994, the report by Sir Michael Latham revealed that

fragmentation was a major factor that was causing poor performance and
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inhibiting change and innovation in the industry (Latham, 1994). Latham
expressed the view that fragmentation breeds poor communication between

parties resulting in lack of effective collaboration.

Kagioglou et al. (2000) acknowledged that the Latham report mentioned above
was a reaffirmation of previous studies that concluded that fragmentation in the
construction industry was the major factor contributing to poor communication.
Kagioglou further makes the assessment that the processes of construction are un-
coordinated, inconsistent, and characterised by significant variations (ibid). This
too is often attributed to fragmentation in the industry and the complex nature of
construction projects. Kagioglou further raised problems of poor communication,
attributing these to industry fragmentation, while recommending increased
integration in the delivery of construction projects (ibid). Egan (1998) also agreed
with this view concluding that fragmentation is a factor affecting industry

performance and improvement.

Referring to the reports of Latham (1994) and Egan (1998), Kagioglou et al.,
(1999) agreed that the conventional construction process is the underlying cause
of poor industry performance and lack of industry improvement, stating that an
effective construction process can lead to cost and time savings and may improve
performance. The conventional construction process consists of traits such as poor
client briefs, insufficient pre-planning and poor design coordination at the front-
end phase, causing problems during the construction phase and poor project

performance (Miei, 1997).

Furthermore, Cooper et al. (2008) reveal that the poor performance of the
construction industry globally is attributed, in numerous reports and studies, to the
various problems such as fragmentation, lack of consistent coordination

processes, insufficient or non-existent front-end activity, and many other factors.

The Construction 2020 report, “A vision for the Australian property and
construction industry” mentions fragmentation in the industry as a factor affecting
innovation, and advocates doing things differently in Australia (Hampson &
Brandon, 2004).
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While looking at the issues and challenges of sustainable construction in
Malaysia, Hussein, Rahman and Memon (2013) observed that the construction
industry was complex and fragmented by its nature and had persistent difficulties
of overruns on time and cost, as well as other problems such as waste generation.
Fragmentation in the Malaysia construction industry was also observed by
Alashwal, Rahman and Beksin (2011) as an inhibiting factor in knowledge

sharing that contributed to poor project success.

2.4 PROPOSED SOLUTIONS

Several techniques have been tried to minimise factors that cause problems of
delays on projects (Aiyetan, Smallwood & Shakantu, 2011). Various other
authors also indicate that there have been a number of attempts and suggestions
regarding how the problems of the construction industry can be addressed in
South Africa (Windapo & Cattell, 2013). However, it is not known how effective
these efforts have been, because some of these challenges have existed for a long
while and it is not clear whether any of them have been eradicated (ibid).
Furthermore, Garbharran, Govender and Msani (2012) suggested that the high
number of project failures should be a clear indication that there are certain

underlying factors that have not been identified and addressed.

In a report looking at the key challenges facing performance and growth in the
South African construction industry, Windapo and Cattell (2013) highlighted the
scarcity of information on the industry as a factor hindering efforts to clearly
ascertain the nature of the challenges and the effect of the various interventions on

the problems identified as having existed for a long time.

Discussions on various forums in the industry have looked at the problems of
project delays, cost overruns, as well as poor quality and recommended remedies.
Studies by academics were also undertaken in these areas where models such as
the "systems-thinking approach"”, formulated by Aiyetan, Smallwood and
Shakantu (2011), had been suggested to eliminate delays. However, it is not clear

how these remedies and models are implemented in the industry, and what the
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impact is on the objective of improving project delivery. This is attributed to a

lack of formalised, agreed, and consistent processes (ibid).

Commenting on the overview of the construction and building industry in South
Africa since 1994, Altman and Mayer (2003) expressed the view that it is difficult
to assess the industry, because information about the sector is not in one place and
is disorganised. They further point out that there is no standard way of recognising
and assessing the industry after determining that information and the way the

industry operates are inconsistent.

It appears that the moves toward addressing these problems have been to identify
possible causes in isolation and to devise solutions without consideration of a
platform or standard process where such interventions would be accommodated in
order to introduce change. This approach has been observed to be piecemeal and
does not take the whole picture into consideration through the contemplation of
the entire project life cycle. In a report on factors affecting sustainability in the
South African construction industry, Tuan, Jay and Massyn (2014) found that
research in the industry aims at quick solutions, pointing out that, most of the

time, hasty solutions prove costly.

Change in the way construction delivers projects, therefore, is a suggestion
industry players acknowledge as the way forward. Minister Radebe's speech in
1998 pronounced that the industry “cannot stick blindly to antiquated work
regimes and obsolete methods” and requires radical change in the way the
industry delivers projects (DPW, 1998). Fundamental rationalisation, re-
organization and transformation are needed to the extent that the construction
processes should be predictable and integrated to achieve efficiency and value-
for-money or economics to the client; with participants having a long-term

interest in the success of the product - the building.

Advocacy of process-thinking in South Africa can also be seen in the report of
Kaatz et al. (2005), when they discussed the concept of "Building Enhancement in
South Africa”, where the re-arrangements of the construction process introduced

by the process protocol are cited as a way of introducing construction project
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efficiency. Suggesting the "systems thinking approach” referred to earlier, to
address delays on construction projects, Aiyetan, Smallwood and Shakantu (2011)
proposed that industry participants should develop guidelines and benchmarks
that everyone involved in project delivery would be obliged to follow. This can
also be considered to be advocating for elements of a process approach to

construction project design and delivery.

It is known that the government in South Africa recognised the need for process
improvement and, through the CIDB and the National Treasury, drafted and
introduced the IDMS toolkit with a view to standardising the process of public
infrastructure project delivery. This toolkit appears to standardise the project
delivery process in the public sector. The IDMS covers the entire spectrum of the
project life cycle from need identification, through planning and design,
construction, operation, and finally disposal of the construction product.
Considering that the IDMS toolkit is structured and intended for public
infrastructure projects, and it is not certain whether a wide range of private sector
participation occurred in its development, it may not currently be suitably applied

in the private sector.

In a report exploring lessons from other countries, while addressing the challenges
of construction industries in developing countries, Ofori (2000) observes that a
number of countries, including Australia, Hong Kong, Singapore and the UK have
put together long-term strategies to improve the performance of their construction
industries through fundamental re-engineering of their respective construction
processes and procedures. This is at the background of what Ofori (ibid) referred

to as "many special problems" which the construction industry has by nature.

Worldwide, the background to the efforts to change the way the construction
industry drives the construction process is derived from the lessons learned from
the manufacturing sector, where process changes have been seen to have resulted
in improvements in industry productivity and efficiency in terms of time and cost

(Egan, 1998; Panas, Pantouvakis & Edum-Fotwe, 2005).
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It is acknowledged that the UK has one of the industries that has made significant
efforts to identify possible major areas of improvement to address the problems of
the industry as a whole. The Latham Report (1994) identified fragmentation as
one of the underlying causes of industry challenges, and advocated changes to the
process of project delivery in the UK construction industry. However, Sheath, et
al. (1996) were of the opinion that the most significant attempt could be the
efforts to devise and implement other forms of procurement than the traditional
practices. Nonetheless, Kagioglou, ef al. (1998) agreed with the reports of Latham
(1994) and Egan (1998) that pointed to industry fragmentation as one of the
fundamental causes of industry difficulties, and identified the need for

improvements in the design and construction process.

From that basis, Latham (1994), Egan (1998) and Kagioglou, et al. (1998) agreed
that the fragmentation problem required improvement of the design and
construction process in the UK through adopting processes practised in other
industries such as manufacturing. The efforts in the UK proceeded with
examining the developments in the manufacturing sector, where process
operations have brought significant improvement to production in relation to time,
cost, and quality (Kaglioglou et al., 1999). Cooper et al. (2008) concur with this
approach saying that the construction industry has similarities with other
industries' practices such as NPD in manufacturing that can be adopted and
utilised to improve the design and construction process. In support of this view,
Kagioglou et al. (1999) further observed that concerted efforts had been made to
gain knowledge of manufacturing principles and to apply these to the construction
industry because it was realised that the construction industry was not as unique

as was traditionally believed.

The UK construction industry proceeded to develop a standardised process; after
learning from the experiences of manufacturing. This process was first referred to
as the "Generic Design and Construction Process Protocol" (GDCPP), which was
later termed the “Process Protocol” and abbreviated as "PP". This was an attempt
to contribute to the efforts of addressing the problems of client dissatisfaction

caused by fragmentation, which results in poor communication, lack of integrated
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operations, and prevalent shortcomings in meeting, amongst others, the

requirements of time, cost, and quality on projects.

It is understood that process protocol introduces the concept of process-thinking
with a paradigm of overall project overview that starts from pre-conception to
disposal or decommissioning of the product - building. Therefore, the expectation
is that the Process Protocol brings about an agreed system or procedure, which
participants in the design and construction process agree to follow when doing
their work (Cooper et al., 2008). This is supported by Aouad et al. (1998) who
earlier stated that the process protocol demands more "front-end" activities in
construction projects, and highlights the crucial importance of feasibility and
design in the process. Kagioglou et al. also contended in 2000 that the process
protocol is appropriate because it emphasises the initial planning, and advocate
that the construction industry learns from the "fuzzy front end" practice in the

manufacturing industry.

The Process Protocol Guide (2015) describes the process protocol as “a common
set of definitions, documentation, and procedures that will provide a basis to
allow the wide range of organizations involved in a construction project to work
together seamlessly.” Kagioglou et al. (2000) further elaborate that the process
protocol integrates the project stakeholders under a common framework through a
thorough endeavour of considering the entire project lifecycle in the delivery
process. Therefore, it should be understood that the process protocol is an agreed
operating framework and structure upon which the participants in the design and
construction process interact from the front end of the project to the disposal of
the product. In this life cycle, the process protocol provides a repeatable platform

for capturing lessons learned; thus improving the process.

Possibly, as a result of the similarities in some of the major difficulties that
construction industries experience globally, the process protocol has attracted
attention around the world. Several construction industries or projects outside the
UK, where the process protocol was developed, have made an effort to adopt the

process protocol in order to address some of the problems in their local industries.
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This may also be due to the perceived successes of the process protocol, although

there is little documentation to demonstrate the measurement of this success.

While looking at the issues and challenges of sustainable construction in
Malaysia, Hussein, Rahman and Memon (2013) observed that the construction
industry was complex and fragmented by its nature and had persistent difficulties,
such as overruns on time and cost, as well as other problems such as waste
generation. Fragmentation in the Malaysia construction industry was also
observed by Alashwal, Rahman and Beksin (2011) as an inhibiting factor in
knowledge sharing that contributes to poor project success. Amongst other
solutions to these problems, they suggested the development of a protocol for the
design and construction process, citing Kagioglou et al. (2000), as developed in

the UK.

Panas, Pantouvakis and Edum-Fotwe (2005), published a report after investigating
the potential for using a process approach in construction for one of the largest
construction companies in Greece, advocating consideration of the process
protocol. Their report recognised that, because manufacturing is founded on the
concept of process-thinking, and is observed to have made improvements in
manufacturing project delivery, it is rational for process protocol to replicate these
methods and adopt them for construction projects. The report points out however,
that the basis of advocating process protocol is the perception of successes of this
approach in the UK. In Greece, the expectation is that a process approach in the
delivery of construction projects would be a suitable platform to re-think the
project delivery systems and improve the competitiveness of the industry.

Therefore, adopting process protocol would be the right idea.

The International Journal of Business and Management reported that, in India,
Mounika and Anandh (2015) were of the view that the Indian construction
industry lags behind other industries in realising deadlines, budgets, and quality
requirements. They argue that this is as a result of stagnation and inefficient

production processes, which are exposing the projects to major risks. To address
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this problem, they cite Latham (1994) and propose that a process protocol analysis

be applied to all types of construction projects.

The Construction 2020 report (Hampson & Brandon, 2004) also advocates for

doing things differently in Australia as well in order to improve project delivery.

2.5 LEARNING FROM OTHER INDUSTRIES

Though different industries may have unique features, they have many problems
in common and it is a useful tendency to look at best practice in other industries
when trying to develop solutions to solve problems for one industry (Aaronson,
2006). Despite that, there are obvious differences between industries, it is
common knowledge that there are lessons to be learnt between industries. In as far
as the construction industry is concerned, it has been generally accepted in recent
years that the industry can learn from industries such as manufacturing
particularly in the automotive sector (A-Site, 2004). Diekmann et al. (2004) made
the observation that the manufacturing industry, having experienced problems of
production delays, cost control problems and unsatisfactory quality control, has
made extensive progress in lowering product lead times, increasing productivity
and product quality through changes in production principles and processes that
were introduced. They then ask the question “if manufacturing can make such
vast improvements in quality and productivity, while reducing costs and lead

times, why not construction?” (ibid: p iii).

Koskela (1993) points out that, for many years, manufacturing has been the point
of reference when innovative efforts are being developed in construction.
Kagioglou, et al. (1998) later agreed that there are many similarities between the
construction industry and the manufacturing industry. However, the
manufacturing industry has made advances in reviewing and developing their
process approaches; while the construction industry is lagging behind and can

learn from the manufacturing industry experiences.

With a view to learn from the manufacturing industry, the construction industry in

the UK made observations in the 1990's in order to determine which
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manufacturing practices could be transferred to improve performance (Kagioglou
et al., 1999). Latham (1994) identified and advocated that the construction process
should be restructured using the ideas introduced in the New Product
Development (NPD) processes in the manufacturing industry, which brought
about production efficiency. Cooper, et al. (1998) also expressed the view that the
construction industry should follow the example of the manufacturing industry

and adopt a process view to achieve similar improvements in production.

Process change, through learning from other industries, is advocated for in the US
(Diekmann, et al, 2004), in Greece (Panas, Pantouvakis & Edum-Fotwe, 2005), in
India (Mounika & Anandh, 2015) in Malaysia (Alashwal, Rahman & Beksin,
2011), in Nigeria (Dada & Akpadiaha, 2012), as well as in South Africa (Bowen,
etal., 1997).

In Australia, the Construction 2020 report by Hampson and Brandon (2004)
suggests that the industry needs to compare national and international industries to
adapt advancements in their approaches to production. Akintoye, Goulding and
Zawdie (2012) cite Sidwell et al. (2004) who noted that it was important for the
Australian construction industry to be re-engineered to improve the delivery
process by introducing thorough front-end planning as in the manufacturing

industry.

While the transfer of knowledge and practices from other industries to the
construction industry is widely supported, some industry practitioners are
sceptical of the accomplishment of the goals because they consider the
construction industry to be unique (Cooper, et al, 2004). Cooper, et al. (ibid)
made reference to Ball (1988) who listed the major attributes that distinguish the

construction industry. Some of those highlighted were:

®  Once-off products;

¢ On-site production;

e Lack of experience by clients;

¢ Design and construction possibilities affected by land price;

e Labour intensive production;
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¢ Industry fragmentation; and

® Many others.

Ferne et al. (2001) also observed that though the adoption of best practice from
other industries to improve the processes in construction may be central to achieve
the desired improvements in the industry, the actual transfer of knowledge could
be difficult because of the unique construction environment. Therefore, the notion
of the construction industry learning from other industries is not as
straightforward as many might think. A report by A-site (2004) was of the view
that the construction industry is complex compared to manufacturing, and it
involves many disciplines and participants such as architects, engineers,
contractors and subcontractors as well as many government and planning
departments. This makes knowledge transfer and process improvements more

difficult.

Keraminiyage, Amaraguta and Haigh (2005) acknowledged the unique
characteristics of the construction industry and advised that careful consideration

should be applied when adopting approaches from other industries.

However, and despite the above views on the unique nature of the construction
industry, Tuan, Jay and Massyn (2014) point out that these unique attributes of the
industry are also the characteristics of the manufacturing industry. They are of the
view that the manufacturing industry also deals with many unique products,
different designs and materials, and utilizes different contractors in different
environments, while it is able to learn new processes. Jones and Saad (1995)
earlier expressed the opinion that other industries are similar to the construction
industry, because they are also unique in similar ways. For that reason, the
approaches in other could be favourable for adoption and use in the construction

industry for advancement.

Adler et al (1996) also argued that all projects in all industries are unique, but
there are many similar processes and sequences across projects and industries.

Those similarities that bring improvements should be exploited by any industry.
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Egan (1998) completely dismisses the notion that the construction industry is
unique. This is on the basis that the process of construction is a repeat operation,
as in manufacturing, though the buildings would be different. The profound
similarity of the construction industry with the manufacturing industry is in the
design and planning of a new product. Egan concludes that lessons should be

learned from manufacturing.

2.6 THE PROCESS PROTOCOL
2.6.1 Background

It has been realised worldwide that deliberate measures to improve the
performance of the construction industry are essential (Ofori, 2000). In the UK,
these efforts began earlier, spearheaded by the 1994 Latham and 1998 Egan
reports, which recommended that the construction process be re-designed to
primarily address the problem of fragmentation, which was identified as one of
the major underlying factors causing project delivery difficulties in the industry.
Latham and Egan suggested that the industry should look at the manufacturing
industry for potential transfer of technology and practices that would bring about
improvement. This led to the focus on the NPD ‘best practice’ in manufacturing,
based on the belief that this was the area within manufacturing that has close
similarities with construction. NPD emphasises development of an idea from the
client requirements through to product disposal (Kagioglou, et al.,1998). It
therefore, followed that construction should be viewed as a product development

process.

Using these proven manufacturing principles, a project was initiated by the
University of Salford in the UK (ibid) in 1995 to formulate a framework which
would result in the development of the Generic Design and Construction Process
Protocol, which later became known as the Process Protocol (Cooper, et al.,

2004).

According to the process protocol guide (2015), the process protocol would be

developed on two levels:
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Level 1: This was a project between 1995 and 1998 that analysed the processes in
the manufacturing industry with a view to improving the design and construction

processes. The following were achieved:

® The Generic Design and Construction Process Protocol was developed with
activity zones and main processes;

e Models were developed to demonstrate the proposed processes through
developing information technology platforms as a support base;

e A common language was developed in the design and construction process,
and it was promoted as an industry standard; and

e A top-level map of the design and construction process was established.

Level 2: This level is currently being developed and began in 1998 after level 1
was successful. The objective is to take the original level 1 process protocol
further in order to develop and structure sub-processes with a specific

technological support system.
The objectives of the level 2 project are summarised as follows:

e  Breakdown the process protocol top level and develop sub-processes;

e Develop an organisational platform for continuous improvement of the
process;

e Demonstrate the technological requirements that will be required to make full
and easy use of the process; and,

e Develop a user-friendly toolkit platform for the process protocol.

The process protocol guide reveals that the two projects were undertaken in the
UK with the support of the government, parastatals and prominent private

construction companies as well as consulting firms.

2.6.2 Obijectives of the Process Protocol

The Process Protocol Guide describes the process protocol as "a common set of
definitions, documentation, and procedures that will provide a basis to allow the
wide range of organizations involved in a construction project to work together
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seamlessly.” Kagioglou, et al. (2000) further elaborate that the process protocol
integrates the project stakeholders under a common framework through a
thorough endeavour of considering the entire project life cycle in the delivery
process. Therefore, it should be understood that the process protocol is an agreed
operating framework and structure upon which the participants in the design and
construction process interact from the front end of the project to the disposal of
the product. In this life cycle, the process protocol provides a repeatable platform

for capturing lessons learned; thus improving the process.

Kagioglou et al. (1999) summarised the details of the drivers and objectives of the

process protocol as follows:

e [t was necessary to have a structured system that provides a complete
overview of the construction process that represents the varying interests of
the dissimilar stakeholders in the industry;

¢ The need for common and generic set of principles which would be definable,
consistent adaptable, repeatable and simple to allow the development of an IT
platform to support its management;

e The need to develop standard roles and deliverables commonly understood by
industry stakeholders that would allow for a coordinated process review and
improvement;

e The need for a "fuzzy-front-end" approach as in manufacturing where there is
a requirement for the early entry of the professional contribution at the pre-
project phase traditionally undertaken by clients; and

e The need for a post-completion phase where the professionals are involved in

the process beyond the project completion.

2.6.3 Principles, Structure and Elements of the Process Protocol

The process protocol model is based on principles and comprises a structure that
divides the construction process into stages, elements, sub-processes and activity

zones (Kagioglou, et al., 1998). The descriptions below are taken from the process

30



protocol guideline (2015) as well as other papers and presentations by subject

experts over the years.

Drawing from the manufacturing industry and the desire to achieve the objectives,
six key principles have been identified and considered as a basis for developing
process-thinking in the construction industry (Kagioglou, et al, 2000). These
principles were formulated from interviews with practitioners in the industry in
relation to the recognised areas of difficulties where improvement had been
identified. The principles formed the basis of the development of the process

protocol model and they are the following:

2.6.3.1 Whole project view

Traditionally, a construction project is understood to be the actual construction
which has tended to exclude the pre and post construction activities from the
project (ibid). The idea of the whole project view principle is to ensure that
construction projects cover the whole life of a project from identification of the
need, through the construction and operation to its disposal or demolition. This is
to ensure that the "fuzzy-front-end" practice in manufacturing is applied

(Kagioglou, et al., 1998).

2.6.3.2 A consistent process

Cooper, et al. (1998) observed that existing practices in construction are not
consistently applied from project to project. The various industry participants
undertake projects as temporary endeavours with multi-organisations working
together for that project only. The idea of a consistent process is to eliminate
ambiguity and introduce standardisation in the approach to "performance
measurement, evaluation and control" (Kagioglou et al., 2000). This is expected
to make it possible to continually improve the design and construction process

throughout the project life cycle.

2.6.3.3 Progressive design fixity
Referring to the "stage gate" approach (ibid) in manufacturing, it is deemed
necessary to apply the technique to construction in order to ensure that there is a

consistent planning and review procedure throughout the design and construction
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process. The progressive design fixity principle, translated into the process
protocol phase gates with classes of soft and hard gates, is to allow concurrency of

processes and to ensure that key decision points are respected and observed (ibid).

2.6.3.4 Co-ordination

Kagioglou, et al. (1998), Cooper, et al. (1998) and Kagioglou, et al. (2000), agree
that the construction industry is known for poor co-ordination on projects,
referring to Latham (1994). The co-ordination principle in the process protocol is
introduced through the establishment of the process and change management
activity zone. This has delegated authority to plan and co-ordinate the participants
and activities on the project including controlling and handling of all information

related to the project.

2.6.3.5 Stakeholder involvement and teamwork

The stakeholder involvement and teamwork principle is devised to ensure that
there is a hands-on approach and that appropriate participants are identified and
recruited at the fuzzy-front-end of the project than is the case in the traditional
approach (Kagioglou, et al., 1998). Kagioglou, et al. (2000) expressed the view
that vital project participants are usually introduced late in construction projects.
The stakeholder involvement and teamwork principle is expected to bring about

effective collaboration of project participants and facilitate project success.

2.6.3.6 Feedback

The feedback principle is intended to introduce a process whereby project
experience can be recorded throughout the processes in order to inform the phases
that follow as well as create lessons for future projects. This is through the
creation of project archives or an information hub in the process protocol model

that keeps all records of the project phases and processes (Aouad, et al., 1998).

2.6.4 Process Protocol elements

Figure 1 demonstrates the process protocol model presented by the process
protocol guide (2015). The model illustrates that the process protocol is divided

into four broad stages of pre-project, pre-construction, construction and post-
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construction which all form the design and construction process. These stages are
divided into a total of 10 distinct phases with each phase belonging to a specific

stage as summarised below.

2.6.4.1 Pre-Project stage

The pre-project stage is what could be referred to as the fuzzy-front-end and
relates to the establishment of a business need that require the development of a
potential project to address a client's ambitions. The following 4 phases are

contained within this stage:
Phase Zero - Demonstrating the need

This phase entails identifying and demonstrating the client's business needs and
defining the obstacles in detail. A business case is developed with the
identification of major stakeholders upfront to iterate the business objectives and

how they could be advanced by the project.
Phase One - Conception of the need

Phase one develops the need identified in phase zero and begins to create concepts
that will explore the various potential solutions and options and how they could be
addressed. This phase creates a platform for feasibility and obtaining financial

approval to proceed to the next phase.
Phase Two - Outline feasibility

The purpose of this phase is understood to be the analysis of the project feasibility
by examining the different options and narrowing down the options. At this stage,
the options from the previous phases that could be followed are selected to

proceed to the next phase.
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Phase Three - Substantive feasibility study and outline financial authority

This phase iterates the detail into the solutions selected to identify which solution
should be financed for concept design development and approval. A procurement
plan is created through the identification of key suppliers and special
requirements. The concept-design process is also mapped and a design evaluation

criterion is created. Outlined financial approval is obtained.

2.6.4.2 Pre-Construction stage
This stage develops the design with the objective to produce approved production
information. At the end, full financial approval to proceed should be secured. The

stage consists of the following 3 phases:
Phase Four - Outline conceptual design

After a final option is chosen in phase 3, potential design solutions are developed
in phase 4 and presented for selection with some of the major design elements

identified at this point. The aim is to gain approval to proceed to phase 5.
Phase Five - Full concept design

This phase prepares the design for the approval of detailed planning. The chosen
design is presented in more detail for each respective discipline such as
architectural, mechanical, electrical, structural, and others that may be required,

and approval is obtained to proceed to phase 6.
Phase Six - Coordinated design, procurement and full financial authority

This phase closes up the pre-construction phase with full co-ordination of the
detailed design information that should facilitate reliable cost assessments,
construction process, and lifecycle maintenance requirements. Full financial

authority is acquired with approval to commence production.

2.6.4.3 Construction stage
The construction stage is concerned with assembling the product based on the co-

ordinated and detailed information from the pre-construction stage and its three
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phases. At this stage, it is anticipated that there should be minimal changes in the
client's requirements considering the coordination and communication that was

mandated in the previous phases. There are 2 phases in this stage.
Phase Seven - Production information

This stage is aimed at managing the information for production and ensures that
there are no more changes to the design before construction is under way. Every
detail and deliverable is checked and finalised to proceed to the construction

phase.
Phase Eight - Construction

This is the production phase. The phase is a culmination of the previous phases
and the expectation is that the operation should occur without any disruptions or
changes with a well-coordinated and integrated team of stakeholders. The aim is
to create a product that addresses all client requirements. All records relating to
the development of the facility are expected to have been recorded and the
building handed to the client according to the plan. In the process of construction,
any difficulties encountered are carefully analysed to create records for project

archive and lessons learned for future projects and project teams.

2.6.4.4 Post-Construction stage

The process protocol continues after the construction phase to ensure that the
maintenance needs of the facility are not abandoned as per traditional practice. It
is required that the maintenance management specialists are involved from the
beginning and throughout the earlier phases in order to ensure their input is
captured at the early stages. The post construction stage only contains 1 phase and

it runs up to the disposal of the facility.
Phase Nine - Operations and maintenance

The last phase of the process protocol is concerned with the life of the facility
after handover and through the lifecycle. The operations and maintenance of the

building are expected to have been incorporated in the design and planning in the
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earlier phases. In this phase, documents such as as-built drawings and

maintenance manuals are deposited in the legacy archive for future use.

2.6.5 Activity Zones

As illustrated in figure 1, the process protocol comprises the X and Y axes. The
horizontal (X) axis represents the process sequence described in the stages and
phases above depicting the time sequences of the process roll out. The vertical (Y)
axis represents the department or functions involved and required to deliver the
processes within the stages and phases (Cooper, et al., 1998). The departments or
functions are what are referred to as activity zones and are primarily groups of the

participants in the process protocol.

Kagioglou, et al. (1999) explain that the activity zones represent the "structured
sets of tasks and processes" that provide support to the achievement of the stages
and phases. The activity zones are the participants who could be a single firm or

multiple organizations performing these roles.

There are 8 activity zones, namely: Development management, Project
management, Resource management, Design management, Production
management, Facilities management, Health & Safety and statutory & legal
management, and Process/Change management. With regard to these activity
zones, Kagioglou, er al. (2000) expressed the opinion that the role of the
development management and process/change-management activity zones
distinguish the process protocol from the traditional approach of the design and

construction process.
2.6.6 Stage / Gate or Process Review

The process protocol guide (2015) outlines that the participants within the activity
zones should ensure that the stages and the phases in the process protocol are
managed for the process to achieve the objectives. The approach to this is through

the stage / gate or process review actions at the end of each stage and phase.
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Cooper, et al. (1998) elaborate that this is achieved through the implementation of
process reviews of the work conducted in each phase for approval before
proceeding to the next phase. However, as illustrated in their diagram presented in
figure 1, Cooper, et al. point out that these gates require to be classed as ‘soft” and
‘hard’ gates to provide for conditional approvals to facilitate concurrence of
phases. This concurrence is made possible by the ‘soft’ gates. The "hard" gates are
applied at the end of each stage and are there to ensure key decision points are not
disobeyed and ignored. Aouad, et al. (1999) explained the importance of the
phase review process when they stated that the practice brings about continuous
checking and approval requirements. Though this may be viewed as bureaucratic
and disruptive, the procedure eliminates what they termed as "surprise"

occurrences that come along with costly risks.

2.6.7 Process Protocol Toolkit

Cooper et al. (2004) disclosed that the process protocol level 2 project went
further to identify an instrument to assist industry participants in the
implementation of the process protocol in view of the interest and acceptance of
the initiative by the industry as well as the realisation that the model would be an

on-going activity.

To facilitate the adoption of the process protocol, the process protocol guide
(2015) reveals that a process protocol toolkit has been developed to assist industry
participants accept and implement the process protocol in their project
management processes. The process protocol toolkit is an IT prototype software
application that can be customised to suit particular project and company

requirements.

This development is what Kagioglou, et al. (1999) clarified that the process
protocol project envisaged that IT will be required to make the design and
construction process changes and standardise them effectively. Keraminiyage,
Amaraguta and Haigh (2005) supported this endeavour emphasising that IT is a

vital element when new ideas and operational processes, such as the process
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protocol, are being implemented in organizations; even when the desired process

improvement is not technological in nature.

In summary, the process protocol toolkit, described by the process protocol guide
(2015), is a two-component instrument with a process map creation tool and a
process management tool. Without getting into detail, these are the tools that have
been created to standardise the process protocol, as described in this chapter, to
ease adoption and implementation, as well as to contribute to future improvements

through projects and organization.

2.7 THE INFRASTRUCTURE DELIVERY MANAGEMENT SYSTEM
(IDMS)

It has been acknowledged earlier that previously there has been attempts to
address the problems of the construction industry in South Africa over the years.
However, it is not clear how effective these efforts were, considering that many of
the problems have persisted (Aiyetan, Smallwood & Shakantu, 2011; Windapo &
Cattell, 2013; Garbharran, Govender & Msani, 2012).

In pursuit of a solution to problems of the industry, the South African government
developed and introduced the IDMS in 2010 to be applied for the delivery of
government infrastructure projects (CIDB, 2010). The IDMS is a government
infrastructure management system developed through collaboration between the
CIDB and the National Treasury in order to bring about improvements and
consistent public infrastructure delivery (ibid). The CIDB and Treasury believe
that the IDMS covers the full project cycle from needs identification, planning,
construction, handover and maintenance in a systematic way while linking the
system to appropriate government policies, laws and regulations that guide the

development and maintenance of public infrastructure by government.

The National Treasury (2012) describes the IDMS as a “government management
system for planning, budgeting, delivery, maintenance, operation, monitoring and
evaluation of infrastructure” which is intended to be linked to the Medium Term

Expenditure Framework (MTEF). In summary, The National treasury outlines that
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the IDMS comprises systems containing processes with a gateway approach
which creates a workflow that ensures the process of project initiation, planning,
design, procurement, construction, refurbishment, maintenance and disposal

cannot happen independently.

The system comprises 9 infrastructure stages and gates, 8 procurement gates, and
3 framework agreement gates. The IDMS is defined in a detailed and extensive
document (National Treasury, 202). This chapter summarises the stages and gate

descriptions as illustrated in Figure 2.

Stage 1 - Infrastructure planning

This stage identifies, in broad terms, the infrastructure needs through the
assessment of current infrastructure performance in comparison to requirements.
At this stage, options, a broad scope, timelines, and order of magnitude budgets

are considered and drawn up. The outcome is a long-term infrastructure plan.

Stage 2 - Procurement planning

The procurement plan at this stage is a high-level strategy on how the whole idea
conceived in stage 1 shall be delivered, taking into consideration the resources
that will be required. This outlines how procurement will be structured in line

with policies and government regulatory framework.

Stage 3 - Package preparation

The package preparation stage defines the business needs, the project scope and
the preliminary investigations including consultations. This is to ensure that
significant resources are not committed until a meaningful risk assessment and the

magnitude of the undertaking is appreciated.

Stage 4 - Package definition

At this stage, the feasibility of achieving the intended objectives is assessed in
detail through the involvement of experts and the initial design criteria is
determined. Alternative solutions are investigated to finalise detailed briefing,
scope and cost. Preliminary development plans are developed taking into account

the relevant statutory compliances required.
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Stage 5 - Design development
Stage 5 will develop the accepted concept in detail. This includes the selection of
materials and specifications that reflects the constraints of the budget as well as

the life cycle requirements.

Stage 6 - Design documentation

The design documentation stage comprises 2 sub stages, 6A and 6B, which
represent design production under stage 6A, and manufacturing, fabrication and
construction information under stage 6B. At this stage, detailed final designs are

produced and final approval of production information is obtained.

Gate Deliverable

MG1 | Infrastructure Programme / Project Management Plan e
Programme and
MG2 | Infrastructure Programme / Project Implementation Project
Plan Management
MG3 | Service Delivery Agreement, or amended version (i.e. System
authorisation to proceed), if applicable
Infrastructure Gateway
System (IGS) Construction cate | Detiverab
ate eliverable
Gate Deliverable procurement system
(CPS) PG1 Authorisation to
G1 Infrastructure plan proceed
G2 Construction Procurement
rocurement strate 2
P ateay Framework strategy
G3 Strategic brief agreement in Praocurement
lace? documents
G4 Concept report P
G5 Design development Canfirmed budget
report Shortlist following
and EOI
GBA" Production information et Gate | Deliverable -
PGE | Recommended
G6B" | Manufacture, fabrication FEL | iy fortibcer
and construction e
information FG2 Confirmed budget PGT Accepted offer
G7 Completion certificate FG3 | Accepted task, PG8 | Authority to take
specified actions in
G8 Record information and bateh or package P
- order relation to the
hand over certificate

contract /
GIA Confirmation of entry in Q authorisations

asset register

GYB Final account Gate Deliverable
GaC* | Integrated feedback a GF1 Uploaded data on
v financial system D a—

* Gate not always necessary
** Optional gate

A 4 A 4

Note: The linkages between IGS gates and CPS gates are dependent on the contracting strategy that is adopted

Gates (control points) relating to the delivery and maintenance of infrastructure

Figure 2: Gates (Control points) relating to the delivery and maintenance of
infrastructure. Source: Standard for an Infrastructure Delivery Management

System - National treasury, 2012)
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Stage 7 - Works stage
Stage 7 is the actual construction stage where works are carried out according to

the contract agreement and design documentation.

Stage 8 - Handover stage

The handover stage comprises of the activities of recording the information of the
infrastructure and handing it over to the end-users including training on the use of
the asset. One of the objectives is to ensure information is provided on the

maintenance and refurbishments that may be required regularly.

Stage 9 - Closeout stage

The closeout stage is divided into stages 9A, 9B and 9C which are known as
"asset data stage", "package completion stage" and "in-use evaluation stage"
respectively. Stage 9A is where the archive records are captured to the asset
register. Stage 9B involves the rectification of defects and finalization of all
contractual obligations. The IDMS indicates that stage 9C should preferably be
undertaken one year after handover in order to be able have the opportunity to
observe the performance of the infrastructure and produce integrated reports

aimed at providing input for continuous improvement of the infrastructure.

As illustrated in figure 2, the process is managed by a gate system where
decisions are made at gates/control points after each stage to ensure that the
planned deliverables are achieved before progressing to another stage. Decisions
at these control points are clearly assigned with specific control documents

produced.

To implement the IDMS, the CIDB, working in partnership with the National
Treasury produced a toolkit which is expected to be a “living system” boosting
the knowledge and capacity of the infrastructure-delivery personnel in

government institutions.

2.8 THE SIX-STAGE GUIDELINES OF PROFESSIONAL BODIES

This research is concerned with the existence of common design and construction

processes among professionals in the South African construction industry. To find
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literature in this regard, focus was placed on documentation from the professional

bodies recognised by the CBE.

The CBE was established in November 2000 as a statutory body with a mandate
to coordinate the operations and activities of six professional councils
representing the professions of Architecture, Engineering, Landscaping
Architecture, Project and Construction Management, Property Valuation, and
Quantity Surveying. The directive of the CBE, as extracted from their website

(2016), is as follows:

1. Promote and protect the interest of the public in the built environment;

2. Promote and maintain a sustainable built environment and natural
environment;

3. Promote on-going human resource development in the built environment;

4. Facilitate participation by the built environment professions in integrated

development in the context of national goals;

5. Promote appropriate standards of health, safety and environmental
protection within the built environment;

6. Promote sound governance of the built environment professions;

7. Promote liaison in the field of training in South Africa and elsewhere, and
to promote the standards of such training in the country;

8. Serve as a forum where the built environment professions can discuss
relevant issues; and

9. Ensure uniform application of norms and guidelines set by the Professional

Councils throughout the built environment.

The professional councils under the CBE are also established under respective
statutory acts. This research will examine the literature relating to four of these
professional councils, namely Architecture, Engineering, Project and Construction

Management, and Quantity Surveying.

Though it is not clear whether there are guidelines for design and construction

processes outlined in the respective acts establishing these councils, there are six
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common stages that describe the outline scope of services to be provided by each

profession at each stage. The stages are as follows:

Stage 1 - This is termed "Inception” by project and construction management,
architecture and engineering in their descriptions. Quantity surveying has no name
under the descriptions although the stage is referred to as "Inception" in the

apportionment of fees table.

Stage 2 - This is termed "Concept and viability" by construction and project
management, architecture and engineering. Engineering also calls the stage
"preliminary design" while architecture also has the name "concept design".
Quantity surveying has no name under the descriptions although the stage is

referred to as "Concept and viability" in the apportionment of fees table.

Stage 3 - This is termed "Design and development" by project and construction
management, architecture and engineering. Engineering also refers to the stage as
"detail design". Quantity surveying has no name under the descriptions although
the stage is referred to as "Design development" in the apportionment of fees

table.

Stage 4 - This is termed "Documentation and procurement” by project and
construction management as well as architecture and engineering. Quantity
surveying has no name under the descriptions although the stage is referred to as

"Documentation and procurement" in the apportionment of fees table.

Stage 5 - This is termed "Construction" by project and construction management
as well as architecture. Engineering refers to this stage as "contract administration
and inspection". Quantity surveying has no name under the descriptions although

the stage is referred to as "Construction” in the apportionment of fees table.

Stage 6 - This stage is termed "Close-out" by project and construction,
architecture and engineering. Quantity surveying has no name under the
descriptions although the stage is referred to as "Close-out" in the apportionment

of fees table.

44



The stages are obtained from the following documents:

Architecture - Framework for the professional Fees Guideline in respect of
services provided by person(s) registered in terms of the Architectural Professions

Act, 2000 (Act No. 44 of 2000).

Engineering - Guideline for Services and Processes for Estimating Fees for
Persons Registered in terms of the Engineering Profession Act, 2000, (Act No. 46
of 2000).

Project and Construction Management - Guideline Scope of Services and
Recommended Guideline Tariff of Fees for Persons Registered in terms of the
Project and Construction Management Professions Act 2000 (Act No. 48 of
2000).

Quantity Surveying - Guideline Tariff of Professional Fees in Respect of
Services Rendered in terms of the Quantity Surveying Profession Act 2000, (Act
49 of 2000).

From the above Acts, it is clear that the six stages are mainly for the purpose of
disbursing the fees than actually outlining the construction process. Though the
six stages are common among the councils, the details within the stages are not
synchronised. There are overlaps between the stages and many functions exist
within several disciplines without a clear outline or distinction of responsibility.
Whilst the areas of service overlap between the professions are recognised, the
terminology used differs from one professional discipline to another professional

discipline.

The literature available is not clear how these stages are controlled and how
approval is obtained to proceed to the next stage. Furthermore, examination of the
literature suggests that the intention of the stages is not for the six stages
guidelines to be used as a project delivery process that must be equally followed
by everyone. Effectively they describe the functions of each profession in the

process, not describing the project delivery process itself.
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2.9 CONCLUSION

The literature review has revealed that there are problems in the construction
industry in South Africa and indeed worldwide. Prevalent problems include late
delivery of projects, cost overruns, and unsatisfactory quality of products. The
causes of these problems that have been identified in the literature are industry

complexity, capacity and fragmentation.

To address the causes of problems in the industry, the idea of changing the project
delivery process has been considered globally. The process protocol was
developed in the UK from the idea that process-thinking applied in the
manufacturing industry, with its apparent benefits, could be useful in the
construction industry as well. Many construction industries around the world have

considered adopting similar approaches.

However, it is also noted that there are reservations from some industry experts
who are of the view that ideas and practices from other industries cannot be
applied in construction. This is because of the perception that the construction

industry is unique from other industries.

In this research the view is that, though the construction industry may be unique,
there are significant similarities with the manufacturing industry and it is a
worthwhile idea to learn and adopt practices which have addressed problems that

are common in both the manufacturing and construction industries.

The government in South Africa developed the IDMS, with similar attributes to
the process protocol, as a standard process of delivering public infrastructure
projects. However, the system is not applicable to the private sector. Though there
are the six stages used by professionals, process standardisation and consistency

of application by the professionals have not been found in the literature.

From the above scenario, introduction of process-thinking in line with trends
around the world appears to be a meaningful approach to explore in order to
address causes of project delivery problems in the construction industry. The

government has already taken the lead with the initiative of developing the IDMS.
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3 RESEARCH METHODOLOGY

3.1 INTRODUCTION

It has been established in the literature review that there is little known about the
existence of a common and agreed design and construction process among
professionals in South Africa beyond the six stages applied for determining the
scope of services and stages for disbursement of fees. This research endeavours to
explore the current phenomenon among professional councils and professional
bodies regarding their views on the design and construction process. This is with
the view to establish the general opinion on the problems in the industry and
whether there is belief that the design and construction process could be improved

as part of the efforts to address the problems in the industry.

With this background, this research is general in