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ABSTRACT

Background

Construction procurement strategy concerns the decisions project owners and consultants make to
procure the services of contractors and built environment professionals to deliver a new construction
project or to carry out refurbishment work. The components of a construction procurement strategy
are: packaging strategy; contracting strategy; pricing strategy; targeting strategy; and procurement
procedure.

Due to the unigqueness of each construction project and that clients undertake projects for different
reasons, construction procurement strategies should be tailored to meet individual project and client
requirements. However, research by Watermeyer, CIDB, Murdoch & Hughes, Rwelamila et al. and
others have found that this is generally not happening, which, it is believed, contributes to adverse
project outcomes.

Leading researchers in the construction industry (Watermeyer; Egan; Murdoch & Hughes, Miller)
are of the view that that much of the problems in construction relating to time, quality and budget
can be traced back to poor procurement choices. If more attention is placed on getting the
construction procurement strategy to match the client and project objectives, the belief is that better
and improved project outcomes will follow.

Research objectives

The objectives of the research were to: a) determine the range of construction procurement
strategies clients select for water infrastructure projects in South Africa, b) ascertain what factors
influence the selection of construction procurement strategies by those clients and c) develop
recommendations for aligning construction procurement strategy choices with the intended project
objectives and outcomes.

Research methods

The survey research strategy was used whereby respondents provided responses to a schedule of
closed and open questions in structured interviews. Ten people were interviewed and selected
using the selection criteria listed below:

U People who were involved in water infrastructure projects, comprising clients and those who
assist clients in meeting their water infrastructure needs; &

U People who had senior level responsibility within their respective organisations and who directly
influenced the construction procurement strategy selection; &

U People from the private and public sectors who are generally referred to as clients or employers,
their implementing agents and private consultants; &

0 People with a minimum ten yearso.experience in

Content analysis method was to analyse the data to generate key themes arising from what
respondents said in relation to the questions.
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Research findings

Respondents did not show a preference for any packaging strategy while all respondents selected
the design by employer contracting strategy. Ninety percent of respondents selected bills of
guantities for their pricing strategy. Targeting strategy allows clients to meet the secondary
procurement objectives on their projects, half of respondents did not have specific targets. Ninety
percent of respondents chose to go out to public tender to obtain prices (procurement method). All
respondents selected the General Conditions of Contract (GCC) form of contract for their projects.

The factors cited most frequently by respondents were: a) always done this way, b) client policy and
rules and c) create jobs. Except to create jobs, the other factors of always done this way and client
policy and rules indicate that selections are not based on the requirements of the client and project
but rather on what was done previously and/or predetermined and standard practices.

Conclusions and recommendations

Acrossssectional (fAisnapshot at a point in tthemsfer® ) t i |
an assessment of the appropriateness of the construction procurement strategy for the respective
projects was not undertaken nor was it part of the research.

However, based on the factor s cseleciods ofnoonsttuctidnr e g u e
procurement strategies were in the main not based on the requirements of projects but rather on
what was done previously and/or predetermined and standard practices.

The recommendations are based on the nature of the factors cited most frequently by respondents
when selecting their construction procurement strategies and are as follows:

0 Separation of the supply chains for general goods and services from those for infrastructure.
This recommendation relates to the reliance of respondents on client polices and rules;

i Project managers and other built environment professionals must lead the planning and
execution of projects and programmes; &

i Development of a skills development specification. This recommendation relates to the
apparent lack of knowledge of respondents of the range of options available to select
construction procurement strategies from.
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1. CHAPTER 1: INTRODUCTION

This research aimed to identify the construction procurement strategies project owners
selected for the construction of water infrastructure projects. The research also aimed to
identify factors that informed those selections, i.e. what factors (or project characteristics)
project owners considered when developing construction procurement strategies.

Construction projects are typically unique once-off designs and are built on sites which are
also unique in nature (Turner, 1990 in CRC, 2008) and every client or project owner is different
with their own reasons for undertaking any given project. To satisfy the project needs and
client objectives, it is important for clients and those whom they appoint to act on their behalf,
to thoroughly understand these and then (through the selection of appropriate strategies)
endeavour to achieve both the project needs and client objectives.

Since every construction project is unique and client objectives differ from client to client, it
surely would be prudent to tailor construction procurement strategies on a project by project
basis. However, research by Watermeyer (2012), CIDB (2010), Murdoch & Hughes (2008),
Rwelamila et al. (2007) and others have found that this is generally not happening in the
construction industry. Construction procurement strategies are not being developed on a
project by project basis, which practice, it is believed, is a major contributor to adverse project
outcomes.

In this section, the background to the research is provided, followed by the research problem,
the scope of the research, the research question, the research objectives, the rationale for the
research and finally the structure of the research.

1.1 Background

Construction procurement strategy relates to the decisions made by people (primarily project

owners and consultants who act on the ownersbd6 be
and consultants (project managers, engineers, architects, quantity surveyors and other built

environment professionals) to deliver a new construction project or to carry out refurbishment

work.

The components of a construction procurement strategy are:

U Packaging strategy;

U Contracting strategy;

U Pricing strategy;

U Targeting strategy; and

U Procurement procedure (ISO 10845, 2010).

Within each of the components of a construction procurement strategy, there are several

options one could select from when developing the strategy. The components and options
will be discussed in more detail in the literature review section.
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Developing and documenting the construction procurement strategy is intended to take place
early in the project (CRC, 2008), before design consultants are appointed and before detailed
designs are completed. The aim of the construction procurement strategy is to meet the
primary and secondary objectives of the project owner during and after the creation or
refurbishment of an asset (CIDB, 2010 & IDMS 2012). Another aim of the construction
procurement strategy istomeett he cl i ent 6s business c&8se for thi

Construction procurement strategies may be broadly classified as:

U Separated & co-operative; commonly referred to as the conventional method or traditional
method. Typically, designs are done by the project owner (or by someone on his/her
behalf) with the contractor primary responsible for constructing the works;

U Integrated; design & build and variants thereof where the contractor takes responsibility
for both design and construction of the works; and

U0 Management-oriented; management contracting, construction management and design &
manage (Rwelamila et al. 2007).

Despite the uniqueness of each construction project and the need to develop a construction
procurement strategy on a project by project basis, there appears to be a preference in the
construction industry to use the traditional procurement method.

According to Watermeyer (2012), most infrastructure projects in Sub-Saharan Africa are
procured using the traditional method. Root & Hancock (1996) and CIOB (2010) also found
that the traditional procurement method is predominantly used in the United Kingdom
construction industry.

The traditional procurement method works best when the designs and specifications are
complete at the time of tender (CIDB, 2010). However, this is seldom the case as clients are
increasingly required to fast-track projects (Watermeyer, 2012). According to
Watermeyer (2012), because clients chose to use the traditional procurement method without
designs being completed at the time of tender, the construction costs for the
2010 World Cup Stadia in South Africa, on completion, were 100% higher than pre-tender
estimates and 50% higher than contract award values. These findings are similar to the CIOB
(2010) findings in the UK construction industry, where cost and time overruns were
experienced on more projects implemented using the traditional method than any other
procurement method.

Cheung et al. (2003) and Eriksson & Laan (2007), in Eriksson et al. (2010), further argue that
the traditional method of procuring construction projects lead to adversarial relationships
between the parties and any improvement in the procurement process will contribute to project
success.

The preceding paragraphs focused on the traditional procurement method. This is not to
suggest that this method is inferior to other procurement methods but rather to note the point
that the traditional procurement method appears to be the favoured procurement method by
project owners and that it is often used inappropriately.
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The point above is supported by Murdoch & Hughes (2008) wh o a r g wn@ond dordract i
type or procurement system is better than the other and that the choice of a procurement
system is dependent on the particular nature of any given projectd They further argue that
fconsultants who habitually recommend one procurement system over the other without due
consideration of the attendant risks, is not acting with that degree of skill and care which the
client is entitled to expecto.

Procurement in construction has and continues to receive much attention both locally
and internationally, by academics, government departments, industry bodies such as ICE,
CIDB, and CIOB and by ISO. All parties acknowledge the importance of procurement in
construction and how procurement should be conducted. Detailed processes
(& procedures) have been developed and documented, the implementation of which should
be straight forward. However, there is overwhelming evidence to suggest that inadequate
attention continues to be paid to developing construction procurement strategies.

Leading researchers in the construction industry (Watermeyer; Egan; Murdoch & Hughes,
Miller) are also of the view that that much of the problems in construction relating to time,
guality and budget can be traced back to poor procurement choices. The belief is that if more
attention is placed on getting the construction procurement strategy to match the client and
project objectives, then better and improved project outcomes will follow.

The need for considering alternative procurement strategies and a greater understanding of
procurement is also supported by CIOB (2010) and CIDB (2010).

1.2 Problem Statement

Despite clear evidence of the positive relationship between developing an appropriate
construction procurement strategy and project success, or likelihood of success, those
involved in construction projects continue to select inappropriate construction procurement
strategies, frequently to the detriment of the project.

There is therefore a need to understand why this is happening.
Previous research in this area include:

0 Rwelamila & Edries (2007) found that clients & their consultants do not choose suitable
procurement strategies for their projects because they are not aware of the various
procurement options available and/or choose procurement strategies based on biased
experience. This explanation appears too simplistic as a lack of awareness (when there
are currently vast amounts of information freely available) and biased experience only,
surely cannot be the dominating reasons why this behaviour prevails; and

0 Root & Hancock (1996), found, inter alia, that procurement decisions were based on the
fusual practiceq similar to the findings by Rwelamila & Edries (2007). So, if procurement
decisions are based on what was done before, and if project failures are common, then
why is there no change in behaviour.
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1.3 Research Scope

The focus of this research is on construction procurement strategy. When the construction
procurement strategy must be developed in the overall process of delivering a typical
construction project or portfolio of projects, is shown in Table 1-1.

Table 1-1 is adapted from the IDMS (2012) and supports the CRC (2008) argument that
procurement planning should be undertaken early in the project. According to the
IDMS (2012), procurement planning is part of the Planning at Portfolio Level and should be
undertaken immediately after the strategic infrastructure plan has been developed and
decisions have been taken to proceed with a project or portfolio of projects.

Table 1-1 also illustrates that procurement planning should be done before the appointment
of design consultants and before designs are completed. The deliverable of procurement
planning is the construction procurement strategy.

A further focus of this research is on water infrastructure projects. The decision to focus on
water infrastructure projects was based on, a) the researcher having extensive experience
with this infrastructure type and b) the researcher has access to respondents working on this
type of infrastructure for the collection of research data.

Stage

Activities
Gate Ne Description

Infrastructure planning (strategic infrastructure plan)
Planning at

Portfolio Level 5 Procurement planning (construction procurement strategy)
Planning at 3 Package preparation (strategic brief)
Package Package definition (concept report & logistics support plan)
Level 4
5 Design development (design development report)
Detailed 6a Design documentation (production information)
Design
Design documentation (manufacture, fabrication & construction
6b information)
7 Works (completed works)
Site
8 Handover (taken over by user)
oa Asset data (as built information & asset registers)
Close Out
ob Package completion derations

Table 1-1: Key Deliverables & Activities in Project Delivery (IDMS, 2012)

How projects are procured in the public and private sectors in South Africa differ only to the
extent that the public sector is required to comply with certain legislative requirements. The
legislation in South Africa governing procurement of goods and services in the public sector
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seeks to achieve fairness, equitability, transparency, competitiveness and cost effectiveness
(SIPDM, 2015). The principles are the same as those advocated by ISO (2010) for both the
public and private sectors. Accordingly, and for this research project, no distinction will be
made between procurement in the public and private sectors other than the occasional
comparison between the two.

A further point to note is that this research project did not make a distinction between the
project owner/employer/client/project custodian and his consultant as the focus was on
construction procurement strategy irrespective of who makes the final decision.

A last point to note is that this research project focused primarily on the procurement of the
contractor, the entity that undertakes the construction of the works on site.

1.4 Research question

The research question is: What factors influence the selection of construction procurement
strategies for water infrastructure projects in South Africa?

The aim of the research is therefore to identify the factors that influence the selection of
construction procurement strategies for water infrastructure projects in South Africa.

1.5 Research objectives
The objectives of this research were:

U To identify the range of construction procurement strategies clients, select for water
infrastructure projects in South Africa;

U To identify what factors, influence the selection of construction procurement strategies by
those clients; and

U To develop recommendations for aligning construction procurement strategy choices with
the intended project objectives and outcomes.

1.6 Rationale for Research
Researcher capability

Saunders et al. (2012) suggest, inter alia, that in addition to possessing the necessary skills
to undertake the research, the researcher must have a genuine interest in the topic. In this
regard, the researcher has the necessary skill to conduct the research and will supplement
any deficiencies (such as analysing the data collected) from readily available resources.

With regards to having an interest in the topic, the researcher has been involved in the
construction industry for over twenty-five years, with the past twenty years being primarily on

water infrastructure pr oj ect sreasddsigrer, corstsuetiamr c her 0 s

manager, project manager and project director and, accordingly, has vast industry-related
experience. The researcher is also genuinely interested in procurement, how procurement
decisions affect project outcomes and what needs to be done to change/improve decision
making in procurement.
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Access to the industry for the collection of data did not pose a problem as the researcher has
a good network of both clients and professionals and has relatively easy access to them. No
significant financial resources were required for this study.

Value of work

The need for improved performances in the construction industry is well documented. For the
industry to improve its performance, the industry players must change in some areas. Change
in how projects are procured has been suggested by industry experts and other industry
bodies as one such improvement area.

A better understanding of how construction procurement strategies are crafted will assist in
designing interventions to address this problem. By making some meaningful change, and
according to current thinking, improvements in project outcomes could be realised.

The value to society could thus be improved construction project outcomes.
1.7 Research structure

The research is structured as follows:

Chapter 0; Abstract

U This is a short summary or executive summary of the entire research report; and

U The abstract is a very important part of the final report as it is the only section that some
may read, and if it is interesting enough, then some may proceed to reading the entire
report (Saunders et al. 2012).

Chapter 1; Introduction

U The introduction provides a clear idea of the problem area and why the research is being
undertaken; and

U It contains the research question & research objectives and will also provide an overview
of the project report and contents of each chapter (Saunders et al. 2012).

Chapter 2; Literature review

U The main purpose of the literature review is to place the research within the wider context.
It demonstrates how the research supplements work already done, in this case, in
construction procurement strategy (Saunders et al. 2012); and

U The literature review chapter includes the following subsections:

Introduction; how the literature was sourced, selected, etc.;
Procurement in the construction industry (general overview);
Construction procurement strategy;

Construction industry legislative & regulatory framework in South Africa;
Overview of construction industry (size & importance);

<K<K <K<K
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V  Current procurement strategies (current industry practices);
V  Studies done by various researchers on construction procurement; and
V  Factors influencing choices in construction procurement strategy;

Chapter 3; Research design and methods

U This chapter provides information that assures readers that the methods used are reliable
& valid and the findings can be trusted (Saunders et al. 2012).

Chapter 4; Data presentation and analysis

U This chapter reports the facts as is, without providing opinions and the like (Saunders et
al. 2012).

Chapter 5; Discussion of results

U This chapter interprets the findings in Chapter 4 and how they link to the research question
and research objectives;

U It includes implications of the findings on current theory identified in the literature review
chapter (Chapter 2); and

U The chapter also discusses any limitations in the study (Saunders et al. 2012).
Chapter 6; Conclusions and recommendations

U The conclusion chapter will not introduce new material but rather discuss the findings in
relation to the research questions and research objectives. The conclusion chapter also
discusses the findings in relation to the literature reviewed in the report (Saunders et al.
2012); and

U One of the objectives of the research is to make recommendations that could bring about
change, the report accordingly includes recommendations.
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2. CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

In this section, the bulk of the literature selected in support of the research project is presented,
described and analysed as necessary. Some sources which may not necessarily be
mentioned in this chapter, will also be found in other areas of the report to substantiate a
specific point.

Secondary literature sources form the bulk of the information, those comprise referred
(& peer reviewed) academic journals, books, reports & professional journals. The course
lecture notes also provided guidance in this regard. Some articles were also suggested and
provided by the research supervisor. Literature that could not be freely obtained through the
internet, was obtained through the university library through its subscription to academic
journals.

Search terms included procurement, procurement in construction and construction
procurement strategy. Procurement in construction is not a new area of study and a wealth
of information is available both locally in South Africa and internationally.

The defining parameters used when searching for literature were the search terms as
mentioned above. Further, the literature had to be in English and preferably not older than
ten years. Also, the literature should appear in referred journals and industry statutory bodies
and be related to South Africa and the construction industry in general.

In evaluating the literature for relevance, value and sufficiency, the approach was, and as
suggested by Saunders et al. (2012):

U The literature had to be closely related to the research question and objectives;

0 Whether the literature has been referenced by previous authors, whether they are current
and whether the methodologies in the articles were robust; &

U The literature was deemed sufficient when new searches revealed material similar to what
was found before and/or similar articles by the same authors.

Due to the nature of the research area, and that procurement in South Africa (especially
procurement in the public sector) is governed by certain legislation and regulations, practice
notes and guidelines by the CIDB and National Treasury are referred to extensively.

The following literature review sub-sections presenting themes relevant to the research
guestion and objectives are presented and discussed in this section:

U Procurement in the construction industry; this is a general discussion and includes
principles from 1SO 10845 and the IDMS by National Treasury in South Africa;

U Construction procurement strategy; a definition is suggested for construction procurement
strategy followed by a discussion on the various components and options one should
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typically consider when developing a construction procurement strategy. Framework
agreements and risk management through procurement are also discussed;

U Construction industry legislative & regulatory framework in South Africa; a snapshot of the
legislation and regulatory framework as at 01 March 2013 is provided including a
discussion on its impact on construction procurement strategy development;

U Overview of the construction industry; an overview in terms of size (in monetary terms)
and relative importance to a countrydés economy
in terms of customer satisfaction is also presented.

U Current procurement practices; current procurement strategies by clients (components
and options), as understood from the literature, is presented in this subsection;

U Studies done by various researchers on construction procurement; the connection
between construction procurement strategy and how these influences or has the potential
to influence project outcomes is made by presenting and discussing a selection of
applicable studies; and

U Factors influencing the selection of construction procurement strategy; this will be from a
global and local perspective. Typical factors or project characteristics which influence or
should influence construction procurement strategy are presented and discussed.

2.2 Procurement in the construction industry

The purpose of this sub-section of the literature review is to establish a baseline understanding
of procurement and more especially procurement in construction. It also seeks to
contextualise procurement in construction in the bigger project delivery process.

According, this subsection covers two aspects;

U General discussion on procurement; and

U Steps in the procurement process.
2.2.1 Procurement: General

Procurement may be d e & busiress fuacdon ¢harged with and qualifying external
sources, forming agreements, and administering them so that material and services that
enhance the work of the organisation are reliably deliveredd ( Sher man, 1991 in Fo

The above general definition of procurement applies to the procurement of all types of goods,
services and works. Numerous definitions have been suggested for procurement in
construction.  Probable definitions as identified by Hewage & Ruparathna (2013) are
considered prudent to include at this stage and are as shown in Table 2-1.
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Table 2-1: Probable Definitions for Procurement in Construction
(adapted from Hewage & Ruparathna, 2013)

Definition

Source
(in Hewage &
Ruparathna, 2013)

Acquisition of new buildings, space in the buildings, either by
direct buying, renting, or leasing from the open market or by
designing and building the facility to meet a specific need

Mohsini & Davidson
(1989)

Strategy to satisfy client development and/or operational needs
with respect to the provision of constructed facilities for a

Lenard & Mohsini

discrete life cycle (1998)
The process that creates, manages and fulfils contracts ISO (2008)
Process of obtaining services and supplies for efficient and Choudhury &

timely delivery of the end product

Sanampudi (2008)

Framework within which construction is brought about, acquired,
or obtained (Construction Industry Board W92 definition)

The purchase of construction-related services with the ultimate
aim of creating new building or structure, including all associated
site works or alterations, refurbishment, maintenance, extension,
or demolition of an existing building or structure

London (2008)

Scottish Government
(2011)

Department of
Business Innovation
and Skills (2012)
Martins (2009); Office
of Procurement
Ombudsman (2012)

Process of identification, selection, and commissioning of the
inputs required to construct a project

Acquisition of goods, services, or construction, from a third
party, at the best possible price, in appropriate quantity, at the
right time and place

Additional:

Process which creates, manages and fulfils contracts relating to
the provision of goods, services and engineering and
construction works or disposals, or any combination thereof

IDMS (2012)

The above definitions suggest, and as highlighted by Hewage & Ruparathna (2013), that
procurement is essentially concerned with the realisation of the end facility (a new building or
new or refurbished asset). The process is also included in several definitions, suggesting that
importance should be placed on getting the processes correct.

It would be prudent to obtain a common understanding of what a process refers to at this
stage. The definition provided by ISO will be used as the definition, as follows:

Process i s sutcessidn of logically related actions occurring or performed in a definite
manner which culminates in the completion of a major deliverable or the attainment of a
mi | e s {ISON2010).

From the definition of a process above, the implications are that actions are to be performed
in a certain sequence or in some order. The actions to be taken must be rational and be based
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on some underlying criteria and must be related to the underlying criteria and goal. This
discussion is important as this feature of deliberate actions and steps to achieve a goal will be
a recurring theme in this research report.

Another point which is important to note at this stage, and as contained in the definition by
Lenard & Mohsini in Table 2-1, is the inclusion of the client in the definition of procurement in
construction. The ultimate measure of any procurement would be how well, or to what extent,
the goals or objectives of the client have been met. This requirement is supported by several
researchers (CRC, 2006; Watermeyer, 2012, Murdoch & Hughes, 2008), who argue that the
procurement method or system must be aligned to the objectives and priorities of the client.
This aspect will also be a recurring theme in this research report.

The National Treasury in South Africa definition of procurement in construction in
Table 2-1 through the IDMS (2012), also places emphasis on the process but is not explicit
on the client dimension. Presumably client satisfaction is implied somewhere in the definition.

The definition as suggested by ISO (2010) with some modification to explicitly include the

client or customer may be an appropriate definition for procurement in construction, as follows:

fthe process that creates, manages and ful f i | s contracts to meet t he
object i ves o

2.2.2 Steps in the procurement process

Various steps or activities have been suggested for any procurement process, a selection of
these is presented and discussed below.

The six principal activities associated with a procurement process, as suggested by
ISO 10845 & the IDMS, are:

U NEstablish what is to be procured;

Decide on procurement strategies (procedures for packaging, contracting, pricing
and targeting strategy & procurement procedure);

Solicit tender offers;

Evaluate tender offers;

Award contracts; and

Administer contracts and confirm compliance with requirementso (ISO, 2010 & IDMS,
2012).

c:

(i e e i

NEDO (1985) in CRC (2008), suggest seven steps for a successful building procurement, as
follows:

fSelecting an in-house project executive;

Appointment of a principal advisor;

Care in deciding the clientébés requirements;
Timing the project realistically;

Selecting the procurement path;

Choosing the organisations to work for the client; and

Designatingasi t e or building for remodellingo.

[enti e e S e N et B ot N e
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New South Wales Government (2005) in CRC (2008) suggests a more comprehensive ten-
step procurement strategy (or procurement process), as follows:

i

Identify and quantify a service demand for a genuine delivery need in an outcomes
strategy;

Identify service delivery options for meeting the need with stakeholder and preliminary risk
analysis;

Justify proposed option with option evaluation, some financial/economic appraisal and
strategy report;

Define preferred project with brief, risk/benefits analysis, business case and authority to
proceed;

Define/select project procurement strategy with brief, risk/benefits analysis and risk
management plan, initial methodology report and later strategy report;

Define project specification with tender documents, estimate and tender evaluation plan
for each contract;

Call/close evaluate tenders for each contract and recommend/approve/engage best
project suppliers;

Project implementation with supplier(s) carrying out contract work and asset delivery;
Asset operation/maintenance and then disposal after supplier(s) completes asset delivery;
and

Project evaluation during/after delivery comparing outcomes sought and achieved, and
using lessons learnt.

CIDB (2010) & Watermeyer (2012) suggest that a construction procurement strategy is made
up of the delivery management strategy, contracting arrangements and procurement
arrangements for a procurement.

The steps in the delivery management strategy include:

Gather and analyse information (spend analysis, organisational analysis & market
analysis);

Formulate project objectives (primary and secondary procurement objectives);

Make strategic delivery management decisions (PPP, implementing agent, leasing a
property, etc.);

Decide on delivery mode (project or programme); and

Package works (CIDB, 2010 & Watermeyer, 2012).

The steps in the contracting arrangements include:

i
i
i

Decide on the contracting strategy (design by employer, develop and construct, etc.);
Decide on the pricing strategy (price based or cost-based contracts); and
Decide on the form of contract (CIDB, 2010 & Watermeyer, 2012).

The steps in the procurement arrangements include:

i
i

Decide on quality strategy (eligibility criteria, evaluation criteria, etc.);
Decide on procurement procedure (competitive selection procedure, negotiation
procedure or competitive negotiations procedure); and
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U Decide on targeted procurement strategy (preferencing, mandatory subcontracting, etc.)
(CIDB, 2010 and Watermeyer, 2012).

Further, a construction procurement strategy can be developed for a single project, several
projects grouped together as a programme of projects or a portfolio of projects (CIDB, 2010 &
Watermeyer, 2012). Lastly, the construction procurement strategy must be developed to
achieve the desired objectives and value for money with due consideration of the risks and
constraints (CIDB, 2010 & Watermeyer, 2012).

It is not the intention in this project to get into much more detail in the steps listed above but
rather to place the main area of interest of this research, that of construction procurement
strategy, in the bigger process. Construction procurement strategy is the focus of the research
and is discussed in more detail in the next subsection. The components of a typical
construction procurement strategy are:

Packaging strategy;

Contracting strategy;

Pricing strategy;

Targeting strategy; and

Procurement procedures (ISO 10845, 2010; Watermeyer, 2012; IDMS, 2012 & CIDB,
2010).

[ i e i e i

However, it is worth noting that the steps in the procurement processes suggested above are
similar in most respects. All allude to establishing the need for the project, the need to select
a procurement strategy for the project, executing the project and closing out the project.

The emphasis by NEDOonexer ci sing care in establiasldning t he
worth noting. As mentioned earlier, the aim is to meet the objectives of the project and client

requirements. The NSW Government allude to this aspect by including the stakeholder in the

process. The process suggested by ISO 10845 & IDMS is less explicit in this regard.

2.3 Construction procurement strategy

As shown in paragraph 2.2, developing the construction procurement strategy is one activity
or step in the procurement process. The context of construction procurement strategy was
also highlighted earlier in Table 1-1.

The construction procurement strategy must be informed by the reason for undertaking the
project (the project objectives) and the broader societal objectives which are to be achieved
through the project (Watermeyer, 2012).

Project objectives (reason for undertaking the project and broader societal objectives) must
be translated into procurement objectives (Watermeyer, 2012) as a precursor to developing
the construction procurement strategy.

Watermeyer (2012)ar g u e t graguremenhobjecfives may relate either to the delivery of
the actual product (primary objectives) or what can be promoted through the delivery of the
product (secondary objectives)a
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Typically, primary procurement objectives would include:

Adherence to budget;

Adherence or importance of schedule;

Importance of quality/performance;

Rate of delivery;

Environmental/health and safety aspects;

Buildability;

Relationships (long-term relationship, early contractor involvement, integration of design
and construction);

V Client involvement in project;

V End-user satisfaction; and

V Maintenance and operational responsibilities (Watermeyer, 2012).

<K<K KL

Typically, secondary procurement objectives would include:

Alleviation & reduction of poverty;

Minimisation of the harmful effects of development on the local environment;
Establishment and strengthening of indigenous building materials and methods;
Promotion of construction technologies that increase employment; and

Promotion of the use of environmentally sound goods, building materials and construction
technologies (Watermeyer, 2004a in Watermeyer, 2012).

< <K<K

In this subsection, the following are discussed;

U A definition for construction procurement strategy is suggested,;

U The components of a construction procurement strategy are discussed together with
typical construction procurement strategies used in South Africa;

i Framework agreements are discussed; and

U The relationship between risk management and procurement is also discussed.

2.3.1 Construction procurement strategy: Definition

ISO 10845 and IDMS by National Treasury in South Africa define construction procurement
strategy as:

T h eseletted packaging, contracting, pricing and targeting strategy, and procurement
procedure for a pa(SOL0B4L5l 2010 & [DM$, 2012).e ment 0O

The definitions provided by CIDB (2010), ISO 10845 (2010) and IDMS (2012) appear to be
different but a closer examination of the CIDB (2010) definition shows that the components
are essentially similar to those of 1ISO (2008) and IDMS (2012). For this study, the typical
components of a construction procurement strategy are therefore:

Packaging strategy;
Contracting strategy;
Pricing strategy;
Targeting strategy; and
Procurement procedure.

[ e i i e i
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Within each of the components of a construction procurement strategy, there are several
options that one can select from to develop a procurement strategy for any given project.
Construction procurement strategy components and options available in South Africa are
discussed in the following paragraphs. The components and options per component are
summarised in Table 2-2.

Discussions on framework agreements and risk management through procurement are also
included to complete the picture on procurement in construction.

The summary in Table 2-2 is a snapshot and reference guide to the various components and
options which one could typically select from when developing a construction procurement

strategy.

Table 2-2: Summary Construction Procurement Strategy Components & Options

Portfolio (of programmes)

Discussion
Component Options &
References
Work package (or project);
Packaging Package (of work packages or projects); Refer paragraph
strategy Programme (of projects); 2.3.2

Contracting

=A== =4 =4 -8

General contracting (design by employer or
traditional contracting);

Design & build;

Management contracting;

Construction management;

Other (PPP, DBO, etc) not discussed in this
report; not commonly used;

=a =4 —a -

Refer paragraph
2.3.3

 Costreimbursable;
I Target cost;

strategy Standard forms of contract to govern contracting

relationship:

1 JBCC PBA,;

1 NEC3ECC: Refer paragraph

1 FIDIC: 2.3.35

1 GCC;

1 CIDB;

Price-based:

T Lump sum,;

9 Price lists or price schedules;

9 Activity schedules; Refer paragraph
Pricing T Bill of quantities; 2.3.4
strategy Cost-based:

Standard forms of contract to support pricing
strategy

Refer paragraph
2.3.3.5
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Discussion
Component Options &
References
Secondary procurement objectives addressed, inter
alia;
Targeting 9 Participation of previously disadvantaged women | Refer paragraph
strategy contractors; 2.3.5
1 Maximise on the number of jobs created during
construction;
1 Negotiated price;
Procurement |  Competitive public bidding; Refer paragraph
procedures | Competitive bids from pre-selected contractors; 2.3.6
T Negotiation with a selected group of contractors;
Framework 1 Pre-procurement arrangements Refer paragraph
agreements 2.3.7
Risk & 1 Relationships between contracting & pricing | Refer paragraph
procurement strategy & risk 2.3.8
Conclusion | 9 Conclusion: Construction procurement strategy Referzpzrggraph

2.3.2 Packaging strategy

Accor di

ng
into contractso .

to IDMS (2012), p argakisatipn of gorkgpackages e g y

A work package may be regarded as the smallest amount of construction works (maintenance
project &/or construction project) that can be let out as a single contract. A package may be
regarded as several work packages grouped together, to be let out as a single contract, or a
package order (CIDB, 2010). Package orders may be let out through framework agreements
(CIDB, 2010), framework agreements are discussed later in this report.

Packages may be further grouped together into programmes of projects and programmes can
be further grouped together into a portfolio of projects (CIDB, 2010).

The relationships between work packages, packages, programmes and portfolio of projects
are shown in Figure 2-1.
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The concept of packages

portfalio of projects Programme programme
B
-----------‘
|
i
I
i
i
i
i
i
package i
i
i
3
[
o ————————— -
pa:ge; : o maintenance project
package construction project
packisgad: = o proj

Projects are grouped together or divided into packages
for delivery under a single contract or a package order
issued in terms of a framework agreement.

Figure 2-1: Relationship between Work Packages, Packages, Programmesé& Portfolio
of Projects (CIDB, 2010)

In packaging works, there are several factors that must be considered. Primary factors
include:

U Anterdependencies between projects and programmes; whether there is a need to let
projects together;

Whether the employer intends using framework agreements;

The spatial location of projects;

Scale and nature of the works;

Economy of scale;

Project risk and risk allocation;

Scheduling requirements; and

Organisational & managerial complexitieso(Watermeyer, 2012).

[t et et B e ot S ot B e

Secondary factors relate to those objectives in addition to the primary or immediate objectives
of the project (ISO 10845-1 in Watermeyer, 2012). An example of a secondary procurement
objective is the unbundling of projects into smaller contracts so that smaller contractors may
be eligible to tender, due to for instance CIDB contractor grading in South Africa.
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Watermeyer (2012) however cautions against breaking projects into smaller contracts if the
employer does not have the necessary administrative capacity to manage the increased
number of contracts which will result.

Breaking projects into smaller contracts could also result in uncertainty on contractual
responsibilities. An alternative to breaking up projects into smaller contracts is to pass this
responsibility onto a main contractor. The main contractor appoints sub-contractors for work
packages as part of a targeting strategy (Watermeyer, 2012).

The packaging strategy thus has the potential to manage all sorts of risks and meet client
primary & secondary objectives, including, inter alia, the following:

U0 Anemployer can package projects considering his internal capacity and capability. Clients
with few resources should not unnecessarily unbundle projects thereby creating many
contracts to manage; and

U Infrastructure that has a high level of interdependencies such a water pipeline connected
by two reservoirs with a pump station in between. This project could for instance be let to
a single contractor with the option for the employer to select the pumps and electrics
contractors as subcontractors to the main contractor. The main contractor will thereafter
be responsible for managing the interfaces between the different components of the works.

2.3.3 Contracting strategy

According to IDMS (2012), a contracting strategyr e f e r s stratepy thahgeveris the nature
of the relationship which the employer wishes to foster with the contractor, which in turn
determines the risk and responsibilities between the parties to the contract and the
methodology by which the contractor is paido .

ISO (2010) defines the cont rsrategy which is adopted to grocura s t h e
goods, services, or construction works, to hire or let anything, to undertake disposals or to
operate a concession in the most advantageous and cost-effective mannero .

The definition by IDMS (2012) provides a more precise and focused definition for this research
project, as contracting strategy in this research project deals with the three main components
of:

U Intended nature of the relationship between the employer & contractor;
U How risks & responsibilities are shared between the parties; and

U0 Method of payment to the contractor (not to be confused with pricing strategy which is
dealt with later in this chapter).

The commonly used contracting strategies are discussed below. Discussions on other
contracting strategies such as public private partnerships (PPPs), design build & operate
(DBO) and the like are not dealt with in this research report as they are not commonly used
by most organisations and individuals in South African. Those contracting types are also used
in very specific circumstances which are considered beyond the scope of this research.
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2331 General contracting (design by employer or traditional contracting)

General contractor (or design by employer or traditional contracting) involves the separation
of design and construction. A main contractor is employed by the employer (client) to build
what the designers (architects, quantity surveyors, engineers) have designed (Murdoch &
Hughes, 2008 & Watermeyer, 2012). The contractual relationships between the parties in
general contracting are as shown in Figure 2-2.

Employer
I
[ [ [ [ I
Architect/ Quantity Structural Services General
civil engineer surveyor engineer engineers contractor
I
[ I
Domestic Nominated
sub-contractor sub-contractor

Figure 2-2: Contractual Relationships in General Contracting
(Murdoch & Hughes, 2008)

According to Spiers (1983) in Murdoch & Hughes (2008), general contracting has been in use
in the United Kingdom since the 19" Century. Prior to general contracting, building works
were procured by clients directly with trade contractors (similar to current construction
management contracting) or as design & build contracts with a lump-sum price.

In general contracting, the contractor agrees to build what the designers design. The
contractor should be invited to price a complete set of documents which describe the works
fully. The contractords price is based on det ai

Murdoch & Hughes (2008) argue that the bills of quantities are one of the most important
documents in general contracting and it cannot be produced if the designs are incomplete.
The bill of quantities not only forms part of the pricing document but is also an important
mechanism in controlling costs as the project progresses.

Designs are usually not fully complete for various reasons, including: leaving choices to be
made as late as possible, the need to fast-tracked projects, missing information on ground
conditions and the like. Because of incomplete information, bills of quantities cannot be
accurately prepared. When contracts are let with incomplete documentation, there is a high
demand for communi c athésedemandsdndertht gracessvery diffityltd A
(Murdoch & Hughes, 2008).

Typical circumstances (which all or most should be present) under which general contracting
should be used, include:

U The employer undertakes the designs and takes responsibility for it;
0 The employerés designer ilead andido-Dbrdimate ¢tha debign e x per i
team and to manage the interface between design and construction;
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U The design & documentation is sufficiently complete when the contractor is selected,;

U An independent quantity surveyor plans and controls the financial aspects of the project;
and

U The contractor is selected basedont he contractordés esti mat
risk that the estimate may be wrong (Murdoch & Hughes, 2008).

In summary, in the design by employer contracting strategy, the employer assumes risks
associated with the design, accuracy of all information and the risk associated with the price
of the completed works. The employer must also be a position to manage the contract in an
efficient manner and must have all or most of the detail and issues resolved before calling for
tenders.

A significant advantage of the design by employer contracting strategy is that the employer
remains in control of the project all the time and can make changes to the design if he needs
to, with relatively lower financial implications.

2.3.3.2 Design & build contracting

In design & build (or design & construct), the contractor takes responsibility for all or most of
the design and builds the works, all in accordance with a brief from the employer (Watermeyer,
2012).

The contractual relationships between the parties in design & build contracting are as shown
in Figure 2-3.

Employer
I
Design-build Employer’s
contractor advisors
I
[ I I I I

Architect/ (Quantity Structural Services Sub-
designers surveyor) engineer engineers contractors

Figure 2-3: Contractual Relationships in Design & Build Contracting
(Murdoch & Hughes, 2008)

Murdoch & Hughes (2008) argue that design & build contracting has been around for a long
time and that it is common in many industries for somebody to buy something that is designed
and produced by a third party (producer). They further argue that before the emergence of
architecture as a profession, pre-industrial society used to procure buildings through design &
build contracting and that the separation of design from production led to the emergence of
general contracting in the 19" Century.

Murdoch & Hughes (2008) note that there are numerous successfully completed design &
build projects, over a wide spectrum of projects. They also argue that the design & build
contracting has wide applicability.
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Design & build may take the form of performance-based contracting where the contractor

takes responsibility for all aspects of the design (based on a performance specification from

the employer) or t akes over designs partially complete
further develops the designs and builds the works. For continuity, and in the latter case, the

employer may require the contractor to take over the contracts he has with the current

designers in a process referred to as novation (Murdoch & Hughes, 2008).

Another form of design & build is where the contractor provides a standard pre-designed
building or system building in response to the
amount of the product design would have been completed before hand and the contractor

would adapt the product to specific site conditions (Murdoch & Hughes, 2008).

Factors to consider when deciding if design & build contracting is suitable for a project include:

0 The employer 6s f ami | iIEmployetsywhowave limited &noveedge wfc t i o n
construction would be better served going the design & build route as opposed to say a
general contracting route;

U Relative importance of time, cost, function, quality, value for money, etc. If for instance
time is most important, then design & build may be appropriate as the contractor can
commence building concurrently with designs;

U The technical complexity of the project;

U The need or likelihood of the employer to make changes as work proceeds. In design &
build contracting this could prove to be costly to the employer;

U Responsibility and communication, If the employer wishes a single point of responsibility
and to deal with one party only, then design & build contracting would be a suitable option;
and

U Need for an early start on site (Murdoch & Hughes, 2008).

2.3.3.3 Management contracting

In managing contracting, the employer/client engages the management contractor early in the
project to provide construction expertise to design and then manage the construction of the
works (CIRIA, 1984 in Murdoch & Hughes, 2008). The management contractor is not
employed to construct any part of the works but to manage the process only. All construction
activities are undertaken by sub-contractors (Murdoch & Hughes, 2008).

The contractual relationships between the parties in management contracting are shown in
Figure 2-4.
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Employer

Architect/ Quantity Structural Services Management
designers surveyor engineer engineers contractor
[
I I
Works Works
contractor conftractor

Figure 2-4: Contractual Relationships in Management Contracting
(Murdoch & Hughes, 2008)

Due to his early appointment, the management contractor is part of the design team and his
status is similar to that of the other professionals. The management contr
similar to that of the other professionals (Murdoch & Hughes, 2008).

Although the management contractor appoints the works contractors (or sub-contractors), he
is not legally responsible for the defaults of the works contractors. The risks are distributed
between the client and the works contractors (Murdoch & Hughes, 2008).

According to Murdoch & Hughes (2008), the most significant risk between management
contracting and other traditional forms of contracts is that the employer pays the management
contractor whatever he spends on the works contractors, plus his agreed management fee.

Factors to consider when deciding if management contracting is suitable for a project include
(most of the factors should be present):

The employer wants the designs to be done by independent designers;

The employer wants early completion of the project;

The project is large;

Project is complex;

Ability of the employer to make changes during construction; and

The employer wants maximum price competition for building the works (Murdoch &
Hughes, 2008).

[t et SN e et i e e

2.3.34 Construction management contracting

In construction management, the employer contracts directly with trade or specialist
contractors for the construction work. The construction manager has no contractual
responsibility for the performance of the trade contractors. The role of the construction
manager is that of construction consultant in the same way the architect is a design consultant
(Murdoch & Hughes, 2008). Each of the parties enters into direct contracts with the employer.

The contractual relationships between the parties in construction management are shown in
Figure 2-5.
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Employer

Quantity | [Structural| [ Services Trade Construction
surveyor | | engineer | [engineers| | contractors manager

Architect

Figure 2-5: Contractual Relationships in Construction Management
(Murdoch & Hughes, 2008)

According to Murdoch & Hughes (2008), construction management originated in the USA as
the need arose to construct large and increasingly complex projects quickly and reliably. With
the increasingly complex projects came a significant increase in the number of technical
people typically involved in projects, and, according to Murdoch & Hughes (2008), the
management of the people became more of a management issue than an architectural issue.

The intention in construction management is to split the design from management, the
construction manager should therefore be a specialist in management. The skills required are
therefore different from those of a general contractor and likely different from those of a
management contractor (Murdoch & Hughes, 2008).

Watermeyer (1995) in Watermeyer (2012) suggest that the construction management method
could be used in providing support to fledgling contractors or embryonic enterprises or aspirant
entrepreneurs to complete their projects satisfactorily.

According to Murdoch & Hughes (2008), the construction management method is most
suitable when some or all the following circumstances are present:

The employer is familiar with construction and knows some or all the professional team;
Time and costs are the dominant risk areas;

The project is technologically complex;

The employer wants to make minor changes to requirements as the projects proceeds;
The project lends itself to design being split from management;

The employer requires an early start on site; and

While the price needs to be competitive, value for money is more important.

[enti en i et S et N ot B ot N e

2.3.35 Standard forms of contracts

Standard forms of contracts commonly used in South Africa are included at this stage of the
discussion as, ideally, the contracting strategy selected should be supported by an available
standard form of contract. Otherwise, considerable effort could be expended to adapt a
current standard contract or develop a new contract to govern the intended relationship
between the parties.

The pros and cons of the various forms of contracts are beyond the scope of this research
project. However, the point to note is that various forms of standard contracts (& options within
these standard contracts) have been developed over time to suit different contracting and
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pricing strategies. Thus, once the contracting and pricing strategies have been decided upon,
a suitable form of contract with applicable options should be selected.

The standard forms of contracts that one can choose from in South Africa are shown in
Table 2-3 together with a brief discussion on their usage.

Table 2-3: Standard Forms of Contract in South Africa
(Adapted from CIDB, 2010)

Standard Forms of Contract Discussion
1 NEC3 Engineering & Construction Contract These forms of contracts are
' NECS3 Engineering & Construction Short Contract suitable for construction;

i FIDIC Conditions of Contract for Construction &
Building & Engineering Works Designed by the | As can be seen from the titles

Employer of most of the forms of
f FIDIC Conditions of Contract for Plant & Design contracts, they are suitable for
1 FIDIC Conditions of contract for EPC Turnkey | different contracting strategies;
Projects
1 FIDIC Short Form of Contract General Conditions | FOF instance, in the case of a
(Short Form) design & build contracting
1 JBCC Principal Building Agreement strategy, the FIDIC Conditions
1 JBCC Minor Works Agreement of Contract for Plgnt & Design
1 GCC 2010 would be appropriate;
1 CIDB General conditions of contract Suitable for maintenance only
1 NECS3 Term Service Contract
1 NEC3 Short Term Service Contract
1 NEC3 Engineering & Construction Contract with or | Suitable for maintenance &
without NEC3 Term Service Contracts construction
1 FIDIC Conditions of Contract for Design, Build & | Suitable  for  construction,
Operate Projects maintenance & operation

1 NEC3 Engineering & Construction Contract plus
NEC3 Term Service Contracts

A further guide for identifying a suitable form of contract is provided by CIDB and is as shown
in Figure 2-6. In selecting an appropriate form of contract, one must consider project
characteristics and the contracting strategy.
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Does the works satisfy all of the

following statements: Yes Buildings and infrastructure
a) the works: FIDIC Short Form (Green Book)
1) are straightforward or —- | NEC3 Engineering and Construction Short
repetitive in nature Contract
ii) are of short duration; Buildings only
iii) have almost no requirement JBCC Minor Works Agreement
for sophisticated

management techniques;

and Buildings and infrastructure
iv) impose only low risks on both FIDIC Red Book
employer and the contractor; GCC 2010
and »| NEC3 Engineering and Construction
b) the design of the works is almost Contract
complete when construction Buildings only
starts? JBCC Principal Building Agreement

| ™

Buildings and infrastructure

What are the contractua| FIDIC Yellow Book or FIDIC Silver Book
arrangements? GCC 2010
NEC3 Engineering and Construction
design by employer Contract
design and build / develop and
construct Buildings and infrastructure
management contract P FIDIC Silver Book
NEC3 Engineering and Construction
Contract

Identifying a suitable form of contract for construction works

Figure 2-6: Guide in Selecting a Suitable Form of Contract (CIDB, 2010)

2.3.4 Pricing strategy

Pricing str at egrategy vhicheis adoptedto sedure findncial offers and to
remunerate contractors in terms of the contractd ( | DMS, 2 01DR Priginglst&at@gies 2 0
can be categorised as price-based or cost-based (Watermeyer, 2012).

2341 Price-based pricing strategies

In priced-based pricing, the contractor submits a total price for the works being let. This usually
takes the form of a lump sum price or lump sum prices which the contractor arrives at by
himself based on information (drawings, specifications, activity lists, schedules) provided by
the employer or by pricing a bill of quantities prepared by the employer Watermeyer, 2012).

The common price-based pricing strategies are discussed below.

Lump sum

The employer obtains prices from contractors without preparing a bill of quantities for the

contractor to price. Typically, the employer will make drawings, specifications and a

performance specification available to the contractor to assist in his pricing. The information

provided by the employer to the contractorcoul d vary in detail dependin
contracting strategy. Lump sum pricing is suitable for design by employer, design & build and

develop & build contracting strategies (Watermeyer, 2012).
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In lump sum pricing, the contractor assumes the risk for the price he submits. If, for example,
he does not provide adequately in his price for the full scope of works or for delays due to no
fault of the employer, he cannot contractually claim those costs from the employer.

The employer may make interim payments to the contractor. This would require some sort of
interim payment mechanism to be put in place early in the contract with an independent
verification process. Interim payments to the contractor could be subjective as there is no
clear mechanism in place.

Price lists or Price schedules

This method is similar to the lump sum method except that the list or schedules are prepared
by either the employer or the contractor. The contractor works out prices per item in the list
or schedules based on the information provided by the employer, with the total of all the prices

beingt he contractorés price for the works, (Waterm

As in lump sum pricing, the contractor assumes the risk for the price he submits. If, for
example, he does not provide adequately in his price for the full scope of works or for delays
due to no fault of the employer, he cannot contractually claim those costs from the employer.
The contractor would however, be entitled to additional payments if for instance the number
of items in the list or schedule increases (Watermeyer, 2012).

The employer can make interim payments once the contractor has completed an item or items
as a clear interim payment mechanism is in place.

Activity schedule

This method is similar to the lump sum method except that the contractor prepares the activity
schedule based on information provided by the employer. The contractor breaks down the
works into activities in response to the planning and scheduling of the employer. The
contractor works out prices per activity, with the total of all the prices per activity being the
contractorés price for the works, (Watermeyer, 2

As in lump sum pricing, the contractor assumes the risk for the price he submits. If, for
example, he does not provide adequately in his price for the full scope of works or for delays
due to no fault of the employer, he cannot contractually claim those costs from the employer.
The contractor would however, be entitled to additional payments if the scope increases
(Watermeyer, 2012).

The employer can make interim payments once the contractor has completed an activity as a
clear interim payment mechanism is in place.

Bill of quantities

The employer prepares a comprehensive bill of quantities and, together with detailed drawings
and specifications, solicits prices from contractors. The contractors arrive at their respective
prices by pricing the bills of quantities

Whilst the contractor takes responsibility for individual rates making up his price, the employer
takes responsibility for the completeness and accuracy of the bill of quantities (Watermeyer,
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2012). The final price is only really known at completion of the project and is based on actual
guantities of work performed by the contractor.

For the employer to be able to prepare accurate bills of quantities, the designs and
specifications must be fully or substantially complete (Watermeyer, 2012 & Murdoch &
Hughes, 2008). It therefore follows that using a bill of quantities pricing strategy is suitable for
a design by employer (or general contracting or traditional contracting) contracting strategy.

The employer can make interim payments to the contractor at pre-agreed intervals, usually
monthly as a clear interim payment mechanism is in place.

2.34.2 Cost-based pricing strategies

In cost-based pricing the employer reimburses the contractor for his actual costs incurred and
some upfront agreed fee or mark-up. The mark-up is either a fixed amount per week or month
or a percentage of costs. Typical cost-based strategies are cost reimbursable and target cost
(Watermeyer, 2012).

The common cost-based pricing strategies are discussed below.
Cost reimbursable

In cost reimbursable pricing, the contractor is reimbursed for wages, salaries, materials, plant
and equipment used in the works at market or competitively tendered prices, including relevant
mark-ups and a fee for profit, overheads, etc. (Watermeyer, 2012). The various cost
reimbursable components are shown in Figure 2-7.

‘ut ages and 5ala figs ai_ g Site overhead percentage |\
.j.market related rates L :._ to cover site overheads
: SR and consumables

-jijMatenaIs andplan‘tatopen market. .-

A L L

Equipment at agreed rates, L

market-related rates or percentage + Fee

up or down on a published hire list ~ |->-2-0 00T
.:fﬁ:-:::f+ﬁ:-:::::f::::::ﬁ.-::-::-ﬁf-::-::-ﬁ:-: Note:
D N NSO Fee indudes profit, insurances,
- Charges. for. water, erec:tn_qty_ Sl L company overheads and
.;_lnspectroncerthicatesetc L performance bonds

i

Nkt i ~-------~-----3i3"-:3'3:3'3:3'ii3'3:3'3:3'3j3' Parameters in shaded boxes can
: ) be competitively tendered

Figure 2-7: Typical Cost Reimbursable Components
(Watermeyer, 2010 in Watermeyer, 2012)

University of the Witwatersrand: Johannesburg Faculty of Engineering & the Built Environment

Research Report: Factors Influencing Selection of Construction Procurement Strategy for Water Infrastructure Projects in SA 27



A cost-reimbursable pricing strategy is suitable for use in all the contracting strategies
discussed in paragraph 2.3.3 and is often used in emergency situations when there is
insufficient time to prepare accurate bills of quantities (Watermeyer, 2012).

In cost-reimbursable pricing, the risk for the final price is carried by the employer. The final
price can also only really be determined when the works have been completed. Price risk is
particularly evident when the contractor is reimbursed at market rates as, in addition to carry
the risk related to accuracy of quantities billed, the employer carries all fluctuations in market
prices.

The employer can make interim payments based on actual work completed as a clear interim
payment mechanism is in place.

Target cost

In target cost, a target price is agreed between the employer and the contractor. The
contractor is reimbursed for his costs, profit and overheads monthly or some other agreed
interval (Watermeyer, 2012). The difference between the target price at completion (including
adjustments) and final cost (the amount paid to the contractor for actual work done) is shared
between the employer and contractor according to earlier agreed proportions. The difference
could be positive (gain) or negative (pain) (Watermeyer, 2012). The components of a typical
target price pricing strategy are shown in Figure 2-8.

Target price at start

Target price at completion
A adjusted for inflation
and compensation events

_ Contractor’s
overrun
Contractor’ Note: To encourage value
ontractors management and to reward
w / share of the contractor for innovation,
= saving the target price is not adjusted
[=] for any change in scope
= / proposed by the contractor
which results in a saving
& Final >
'cost’
Scenario Scenario
1 (gain) 2 (pain)
Figure 2-8: Typical Target Price Components
(Watermeyer, 2010 in Watermeyer, 2012)
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The target price can be obtained by using bills of quantities or an activity schedule. When
using bills of quantities, the employer carries the risk for errors and omissions and in setting
the target price, while in the case of activity schedules, the contractor carries these risks.
Further, any adjustments to the target price due to compensation events (scope increases
and/ or employeros risks) are rc20¥2yied by the empl

According to Watermeyer (2012), target price pricing requires open book accounting by the
contractors as this allows the employer and/or his agents to monitor for what and to whom
funds are expended. This implies that the employer must have suitable resources available
internally, or is able to engage suitable resources, to manage the contracts.

Target cost pricing allows early contractor involvement in the project and is suitable for design
by employer, design & build and develop & construct contracting strategies (Watermeyer,
2012).

The employer can make interim payments based on actual work completed as a clear interim
payment mechanism is in place.

2.3.4.3 Standard forms of contracts

Standard forms of contracts commonly used in South Africa were discussed in paragraph
2.3.3.5. Once again, the pricing strategy selected should be supported by an available
standard form of contract. Otherwise, considerable effort could be expended to adapt a
current standard contract or develop a new contract to govern the intended relationship
between the parties.

2.3.5 Targeting strategy

Targeting str at egrategyrteaf enabdes seapndaryhpeocurBment policy
objectives t (DM5e01@)r omot ed o

ISO (2010) refer to a targeted procurement procedure a s proess used to create a demand

for the services or goods (or both) of, or to secure the participation of, targeted enterprises
and targeted labour in contracts in response to the objectives of a secondary procurement
policyo.

Watermeyer (2004a), Watermeyer et al. (1998) in Watermeyer (2012) suggest that targeting
procur ement canrbeuseaddypnomose sadtondary procurement objectives such as
those relating to redressing racial, gender, ethnic or age imbalances within a society, local
economic development and poverty alleviationo .

As can be observed from the above, targeting strategy deals primarily with meeting client
secondary procurement objectives. These were noted earlier to include the following:

U Alleviation & reduction of poverty;
U Promotion of construction technologies that increase employment; and
U Promotion of broad-based black economic empowerment principles.
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For example, the client may want to promote the participation of previously disadvantaged
women contractors in the project and/or the promotion of local materials suppliers in the
project. To achieve this, the client may be willing to pay a premium on the contract price.

The client may want to maximise on the number of jobs created during construction. This may
require the designs to be developed such that simple construction technologies can be used
to increase employment numbers.

In addition to the above secondary procurement objectives, other examples include the
reduction of negative impacts on the environment and/or the promotion of health and safety,
in addition to the minimum statutory requirements (Watermeyer, 2012).

2.3.6 Procurement procedure

Procur ement pr oc esktleated pracedfirefor a speciic probueementd (| DMS,
2012 & IS0, 2010).

Two aspects are covered in this section, that of: a) standard procurement procedures and b)
generic tender evaluation methods.

Ultimately, the procurement procedure will depend on the circumstances at the time, decisions
made earlier in the procurement strategy development process and the prevailing legislative
framework. The discussions on standard procurement procedures and generic tender
evaluation methods are therefore brief discussions.

The legislative framework in South Africa is discussed in paragraph 2.4.
2.3.6.1 Standard procurement procedures

The standard procurement procedures as developed by ISO are presented in Table 2-4
together with a brief description of each procedure.

Table 2-4: Standard procurement procedures (adapted from 1SO, 2010)

Procedure Description

Negotiation Negotiation | Tender solicited from single tenderer;

Quialify tenderers entered into database;
Nominated | Tenderers invited to submit tenders based on
search criteria;

Competitive selection Tenderers submit offers in response to
procedures Open advertisements (usually in newspapers)
(tender awarded Tenderers are pre-qualified through an expression
based on lowest price | Qualified of interest process & specified criteria;
or highest tender Qualifying tenderers invited to submit offers;

evaluation points ) . ..
P ) Quotation Tenders solicited from minimum 3 tenderers;

Proposal 2- | Tenderers submit technical & financial offers in 2
envelope separate envelopes;
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Procedure Description
Financial offer only opened if tenderer meets
minimum technical requirements;
Tenderers submit technical proposals only;
Proposal 2- | Offers invited from acceptable tenderers only;
stage Alternatively, contract negotiated with best
qualifying tenderer;
Written or verbal offers solicited for off-the-shelf
Shopping goods;
Goods purchased from lowest supplier;
Competitive Tenderers selected through expression of interest
negotiation process on objective criteria;
procedures Restricted Selected tenderers invited to submit offers;
(tenderers shortlisted Employer evaluates offers & selects tenderers to
through series of negotiate with;
negotiations & only Tenderers submit offers in response to
remaining tenderers advertisements (usually in newspapers);
o . Open
invited to submit Employer evaluates all offers & selects tenderers
offers) to negotiate with;
Tenders evaluated against stated criteria;
, Eligible tenders invited to submit tenders; these
. : Electronic . .
Electronic auction auction are evaluated & their scores only are published;

Tenderers can amend their offers until the auction
closes;

2.3.6.2 Generic tender evaluation methods

Tender evaluation methods for the public sector in South Africa are governed by the
Preferential Procurement Policy Framework Act, 2000 (Act 5 of 2000). The private sector
does not have to comply with this Act and related regulations.

Criteria for evaluating tenders in the public sector in South Africa may be categorised as:

U AFinancial offer; the cost of the procurement in monetary terms;
0 Quality; totality of features and characteristics of a product or services that nears on the
ability of the product or service to satisfy stated or implied needs; and
U Preference; a weighting or an adjustment to the price to promote a social or economic
objectiveo(CIDB, 2008).

Generic tender evaluation methods as published by CIDB are presented in Table 2-5.
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Table 2-5: Generic tender evaluation methods (CIDB, 2008)

Method Procedure
1. Rank tender offers from the most favourable to the least favourable
Method 1 comparative offer.
Financial Offer | 2. Recommend highest ranked tenderer for the award of the contract,
unless there are compelling and justifiable reasons not to do so.

1. Score tender evaluation points for financial offer.

2. Confirm that tenderers are eligible for the preferences claimed and
if so, score tender evaluation points for preferences.

Method 2 3. Calculate total tender evaluation points (financial offer +
Financial offer & preferences). . .
4. Rank tender offers from the highest number of tender evaluation
preferences .
points to the lowest.

5. Recommend tenderer with the highest number of tender evaluation
points for the award of the contract, unless there are compelling
and justifiable reasons not to do so.

1. Score quality; rejecting all tender offers that fail to score the
minimum number of points for quality stated in the Tender Data.

2. Score tender evaluation points for financial offer.

Method 3 3. Calculate total tender evaluation points (quality + financial offer).
Financial offer & | 4. Rank tender offers from the highest number of tender evaluation
quality points to the lowest.

5. Recommend tenderer with the highest number of tender evaluation
points for the award of the contract, unless there are compelling
and justifiable reasons not to do so.

1. Score quality, rejecting all tender offers that fail to score the
minimum number of points for quality stated in the Tender data.

2. Score tender evaluation points for financial offer.

3. Confirm that tenderers are eligible for the preferences claimed, and

Method 4 if so, score tender evaluation points for preferences.
Financial offer, | 4. Calculate total tender evaluation points (quality + financial offer +
quality & preferences).
preferences 5. Rank tender offers from the highest number of tender evaluation
points to the lowest.

6. Recommend tenderer with the highest number of tender evaluation
points for the award of the contract, unless there are compelling
and justifiable reasons not to do so.

2.3.7 Framework agreements

Framework agreements refer to an fi argement between an organisation and one or more
contractors, the purpose of which is to establish the terms governing contracts to be awarded
during a given period, in particular with regard to price and, where appropriate, the quantity
envi s &SP ¢2010).
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| DMS (2012) define a f reagmeenenbetweenanindittoreandoneas an i
or more contractors, the purpose of which is to establish the terms governing task, batch or

package orders to be awarded during a given period, in particular with regard to price and,

where appropriate, the quantityo .

A framework agreement sets out the terms and conditions under which a contractor can be
engaged by an employer during a given period for a specific procurement as envisaged by the
framework agreement (IDMS, 2012). Although a framework agreement may exist between
an employer and contractor, the contractor is not guaranteed any quantum of work
(Watermeyer, 2012).

The selection of contractors to enter into framework agreements would typically be done
through some form of competitive bidding process. The scope of work would be generic but
typical of what the employer or client envisages he would have a need for. When a package
order has been identified, contractors are invited to submit financial offers in terms of the
framework agreement. Contractors may reduce prices in their framework agreements but not
increase prices when submitting financial offers (Watermeyer, 2012).

Framework agreements are suitable for design by employer, design & build and develop and
construction contracting strategies, with cost-based pricing strategies (Watermeyer, 2012).

2.3.8 Risk management through procurement

Constructions projects contain risks that are unavoidable. The risks should be made explicit
and rational commercial decisions taken about which party to should take responsibility for the
management thereof (Murdoch & Hughes, 2008).

Murdoch & Hughes (2008) argue that the aim of any contract should always be to deal with
risks clearly and unambiguously. However, this is generally not done which leads to excessive
claims and disputes which often lead to litigation.

Risk management is therefore concerned with the identification and assessment of risks and
deciding who in the team (employer, contractor, designers or other consultants) is bet
positioned to deal with the risk (Murdoch & Hughes, 2008).

According to the 2008 CRC (Construction Research Centre Construction Innovation Report:

Building Procurement Methods), the decision on what procurement system to use should be

made as early as possible and that the decision should consider the associated risks of the
project. Mur doch & Hugh e s prgjezt iavBlye canmendial risks | v s u g
and they involve people and these two aspects are the most significant defining characteristics

of projects and project strategieso.

The discussion earlier under construction procurement strategy included project risk
management. Under packaging strategy for instance, the point was made that care should
be exercised whether a work package or packages or programmes or portfolio of projects
should be let as single contracts as those decisions have implications on price and
management requirements.
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In the discussion under contracting strategy, various options were presented whereby the
employer and contractor could take responsibility for design or the design risk. Options on
how to manage risks concerning time were also discussed.

Similarly, in the discussion under the pricing strategy, options were discussed on how price
risks or price uncertainty could be managed.

Finally, the various standard forms of contracts were also presented, and the point was made
that for contracting and pricing strategies, the appropriate standard form of contract should be
selected.

Speculative Risk Risk
Contract Type

Employer Contractor

DESIGN & BUILD

Complete “Package’ by supplier
DESIGN & BUILD

Design input by Employer
TRADITIONAL - LUMP SUM
Fixed Price

TRADITIONAL - LUMP SUM _
Fluctuations

TRADITIONAL - MEASUREMENT
Bill of Approximate Quantities

TRADITIONAL - MEASUREMENT
Fixed Fee Prime Cost

TRADITIONAL - MEASUREMENT |
Percentage Fee Prime Cost

MANAGEMENT CONTRACT I ‘

Figure 2-9: Risk Apportionment between Client & Contractor for Different Contracting
& Pricing Strategies (CRC, 2008)

Figure 2-9 illustrates the apportionment of risk between the client and contractor for various

contracting and pricing strategies. As an example, if the employer does not have the capability

and capacity to design the works, then he may well be better off choosing a design & build

contracting strategy where the risk for design of the works is passed on to the contractor. The

employer would of course assume the risks associated with making changes later in the

project and rel ates t o t he empl oyer 6s flexib
Figure 2-10.

A further point to note regarding Figure 2-9, is that should the employer want to follow the
traditional contracting method, he must understand that, in addition to assuming the risk
associated with the design, he assumes price risks which will vary in accordance with the
selected pricing strategy.

To conclude on this discussion on risk and construction procurement strategy, Figure 2-10 is
provided to further illustrate the relationship between contracting and pricing strategy and how
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these decisions impact on the ability of the employer to influence project outcomes (from a
flexibility point).

Min
Lump sum
A
_ Bill of Quantities Pricing strategy
z
o
= Schedule of rates &
- target cost
o
g
= Cost + fixed fea
w
Cost+
v % fea
Max i E .
Min — mployer's risk —  Max
Max Contractor's incentive [ risk Min
Confracting strate
Design and Develop and | Design by Management | Construction
build construct employer contract Management

Figure 2-10: Risk, Pricing & Contracting Strategies with Flexibility of Employer
(CIDB, 2005)

2.3.9 Conclusion: Construction Procurement Strategy

The discussion commenced with the introduction of project and client objectives and that these
should be translated to procurement objectives. Procurement objectives are categorised as
primary and secondary procurement objectives. Construction procurement strategies should
then be based on the primary and secondary procurement objectives to ensure that the project
and client objectives and desired outcomes are achieved.

The components of a construction procurement strategy were presented and discussed, the
components are: a) packaging strategy, b) contracting strategy, c) pricing strategy, d) targeting
strategy and e) procurement procedures. In addition to the procurement strategy components,
various options per component were presented and discussed. The selected option per
component together, yields the construction procurement strategy. The construction
procurement strategy is governed by a standard form of contract. Various standard forms of
contracts were presented which, must be carefully selected to support a construction
procurement strategy.

The concept of framework agreements was also presented and discussed. Framework
agreements are pre- cursors to the formulation of a construction procurement strategy and
can be used to set the background to any procurement for all the components of a construction
procurement strategy.
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A discussion on the relationship between risk and procurement was also presented. This
discussion illustrated the importance of the proper identification of risk and the management
thereof, before deciding on a construction procurement strategy.

2.4 Construction industry legislative & regulatory framework in South Africa

The legislative framework governing public sector procurement in South Africa is presented
and discussed in this subsection. An understanding of the legislative framework is important
as it could have an influence on the construction procurement strategy. It would be pointless
debating the various strategies if some of the options are prohibited by the prevailing
legislation. As would be seen in the discussion below, the legislation in South Africa does not
rule out nor does it prescribe any procurement strategy.

It was mentioned earlier that, whilst the private sector is not required to conform to the
legislation governing public sector procurement, firms in the private sector are in effect
compliant as the legislative principles are based on general industry good practice (this point
is illustrated in the next paragraph).

ISO 10845-1 stipulates that an organisation shall, when establishing a procurement system,
ensure that such a system is fair, equitable, transparent, competitive, cost-effective and
promotes other objectives (relating to secondary procurement objectives) (ISO, 2010). These
requirements are similar to the principles of the legislation governing public sector
procurement (as discussed below).

The information provided hereunder is an abstracted from a paper entitled: Public procurement
in South Africa: overview; by Clare Tucker from Bowman Gilfillan and provides a snapshot of
the legislation as at 1 March 2013.

AiThe principal piece of |l egi sl ation that
South Africa 1996 (Constitution). Section 217 of the Constitution requires that when an organ
of state contracts for goods and services, it must be done in accordance with the principles of
fairness, equitability, transparency, competitiveness and cost-effectiveness. This
constitutional requirement pulls through in section 51 (1) (a) of the Public Finance
Management Act of 1999 (PFMA), which states that an accounting authority must ensure that
the particular department or entity has and maintains an appropriate procurement and
provisioning system which is:

Fair;

Equitable;

Transparent;

Competitive; and

Cost effectivedo (Tucker, 2013)

(i e e I i

firhe PFMA is implemented through the regulations under National Treasury Regulations
(Treasury Regulations) o

fiSection 217(3) of the Constitution permits organs of state to implement policies that advance
persons who were previously disadvantaged by unfair discrimination. The Preferential
Procurement Policy Framework Act 5 of 2000 (PPFA) and the regulations published under it
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in 2011 (PPPFA Regulations), prescribe requirements regarding black economic
empowerment (BEE)con si der at i ons f(buckers2018t e t ender s O

The PPPFA and its regulations in effect allow the client to achieve secondary objectives (if
any) for undertaking the project. These would be contained in the targeting component of the
procurement strategy. Typically, secondary project objectives would include targeting local
suppliers, involvement of youth in the project, pursuing certain environmental imperatives and
the like.

At local government, A The Local Government: Munici pal Syst
Municipal Finance Management Act 56 of 2003 regulate the manner in which municipal

powers and functions are exercised and performed and the management of the financial

affairs of municipalities and other institutions in the local sphere of government. The entities

to which they apply arerequi r ed t o adher €Tuckeo, 20013).e PPPFAO

Another piece of legislation, and one which has specific focus on the construction industry in
South Africa, is the Construction Industry Development Board Act of 2000 (CIDB Act). The
CIDB Act allows the CIDB to, inter alia, fpromote and implement policies, programmes and
projects aimed at procurement reform, standardisation and uniformity in procurement
documentation, practices and procedures within the framework of the procurement policy of
governmento(Tucker, 2013).

Further, the Construction Industry Development Regulations require that fall organs of state

only award construction works contracts to contractors who are appropriately registered with

the CI DB, advertise tenders and calls for- expre:c
tender service and record the award of contracts and any cancellation or termination of a

contract in the registerof proje ct s on t he @QuckeB20WBe bsi t e o

In examining the various pieces of legislation, the overriding principles deal with constitutional
requirements and are the standards against which all procurement by an organ of state is
measured.

The principles are:

0 AFairness & reqgre thata procuréntert process must be procedurally fair
and focuses on the manner in which the process is conducted. For example, all
participants must be given the same information and opportunities.

U Transparency deals with openness & accountability. The process must be conducted
publicly, and not behind closed doors. Procurement information must be generally
available, procurement rules & procedures should be standardised and made known, and
information regarding government contracts and their ward should be accessible; and

0 Competitive and cost effectiveness requires an organ of state, while taking into account
the other principles, try to procure goods or services at the lowest possible cost and get
value for mo n e (fukker, 2013).
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A last point to note is that fithe procurement rules do not prescribe the format for procurement;
for example, if there are compelling reasons not to conduct the process through open
tendering, then t he (Mueker@&3)s i s not requiredo

The regulations allow for measuring and evaluating technical specifications (referred to as
functionality in the PPPFA Regulations) of tenders. Functionality requirements must be
objective and must be contained in any tender enquiry document (Tucker, 2013). Once a
tenderer passes the minimum requirements for functionality, then the evaluation proceeds on
price and preference points achieved (B-BBEE Scorecard). This aspect was discussed in
paragraph 2.3.6.2 under generic tender evaluation methods.

In conclusion, the above discussion shows that the legislative framework, as at
1 March 2013, does not place restrictions on procurement choices in the public sector in South
Africa long as it is, fair, equitable, transparent, competitive and cost effective.

2.5 Overview of construction industry

The purpose of this subsection is to present an overview of the construction industry in respect

of its relative size in monetary terms. Amd r el a
indication of the state of the industry in how it serves its customers measured in terms of client

satisfaction is also.

This sub-section will cover two aspects;

U Size of the construction industry and relative importance to the economy of a country; and

U Client satisfaction levels.
Size of construction industry & relative importance to the economy of a country

Large sums of funds are invested in construction activities in both the private and public
sectors. Expenditure on construction in developed economies in the world, as cited in Hewage
& Ruparathna (2013), was: $790 billion in the United States in 2011 (United States Census
Bureau, 2012); $74 billion in Canada in 2010 (Statistics Canada, 2011); $ 1 000 billion in China
in 2010 (Hammond & Anderlini, 2011); $170 billion in United Kingdom in 2010 (Cabinet Office
UK, 2011) and $45 billion in Australia in 2011 (Australian Bureau of Statistics, 2012).

Expenditure on construction in South Africa in 2013 was about $3.9 billion and in 2012 it was
about $4.1 billion (SAFEC, 2014).

The size of the construction industry worldwide and in South Africa is massive. In South Africa,
the construction industry accounted for 8.7% of GDP in the first quarter of 2014. In the first
quarter of 2012, the construction industry employed 986 000 people of which 107 000 were
females (Industry Insight, 2012).

Based on the above, the construction industry is undoubtedly an important component in any
countryds eacsignificam gouraerofdemployment. In addition to these two aspects,
the social benefits associated with the provision of infrastructure is considerable.

Construction industry client satisfaction levels
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The construction industry has developed a reputation for delivering projects late, projects
coming in over budget and in many instances producing products of poor quality. Overall it
has a reputation of poor performance (Egan, 1998; SOU, 2000, Yasamis et al. 2002 & Chan
et al. 2003 in Eriksson et al. 2010)).

According to Cheung et al. (2001) in Eriksson etal. ( 2 0 1 énstructidn projects and/or their
outcomes heavily affect our modern society; the importance of a well-functioning construction
industry is beyond doubto .

The CIDB (2011) study; Construction Quality in South Africa: A Client Perspective, which drew
on the CIDB 2009 Construction Industry Indicators and a further study largely amongst public
sector clients, found the satisfaction levels of clients measured on projects completed, to be
as follows:

U Overall clients were satisfied with the quality of construction in South Africa;

U Clients were neutral or dissatisfied with the quality of construction on around 20% of all
projects;

0 On 12% of the projects surveyed, the levels of defects were regarded as inappropriate;

U The report also notes that client dissatisfaction is highest in the residential building sector,
followed by special works and non-residential building; and

U Low and middle-income residential construction was ranked the lowest in terms of quality
achieved (typically ranked poor to average quality), while the quality of upper-income
residential was ranked as average to good (CIDB, 2011).

The CIDB (2011) study also found that the private sector was far less satisfied with the quality
of work than the public sector and suggested that this could be because the quality of work
delivered to private sector clients were indeed lower than that delivered to the public sector or
that public sector clients were less discerning than private sector clients.

The first part of the explanation above is somewhat puzzling, intuitively, one would expect
private sector clients, especially in South Africa, to command relatively better-quality work than
the public sector (due to access to better quality designers & contractors for instance). A more
likely explanation could be that public-sector clients are indeed more discerning.

Interestingly, when considering levels of satisfaction for service received by contractors, the
following emerges (CIDB, 2014):

U Contractors with CIDB contractor gradings up to and including 7 (works below
R40 million), indicted high overall satisfaction levels; between 78% to 87% towards
employers and between 77% to 86% towards e mp | o wagemtss 6

U Contractors with CIDB contractor grading of 8 (works up to R130 million), indicted overall
satisfaction levels of 70% towards employers and 62% towards agents; and

U0 Contractors with CIDB contractor grading of 9 (works with no limit in value), indicted
relatively low overall satisfactions levels; 51% towards employers and 56% towards
agents.

In terms of client satisfaction levels, one could conclude that the construction industry in
general, including in South Africa, has opportunity for improvement.
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2.6 Current procurement strategies

The information presented in this subsection is derived from the CIDB (2014) report and
presents a likely picture of what is happening in the South African construction industry.

This subsection in the literature review will begin to provide insights into one objective of this
research project:

To identify the range of strategies used by construction clients in South Africa for dealing with
construction procurement.

The CIDB 2014 report is based on projects completed in 2013. Survey forms were sent to
contractors, employers and agents of 3 475 completed projects on the CIDB database.
Completed survey forms were received as follows:

0 1519 of the 3 475 contractors responded (44% response rate);
0 535 of the 3 432 employers responded (16% response rate); and
0 376 of the 1 586 agents responded (24% response rate), (CIDB, 2014).

Of the 1 519 projects, 569 (about 37%) were for the private sector, the remaining projects
were for the public sector. Projects in the public sector were in the large parastatals and all
spheres of government.

The types of projects included residential buildings, non-residential buildings, civil works,
mechanical works, electrical works, special works and other works.

Whilst the results may not be generalised for the South African construction industry and there
are obvious limitations relating to sampling, the findings do however provide useful insights
into current procurement practices in South Africa. A further point to note is that the study did
not collect information on all the components of a construction procurement strategy.
Information was not collected on packaging, targeting and pricing strategies.

The findings for the types of forms of contract used per project type (see Table 2-6), the
procurement procedures used to solicit tenders per employer category (see Table 2-7) and
the contracting strategies adopted per employer category (see Table 2-8) are provided
hereunder.

The JBCC standard form of contract features prominently in Table 2-6. While the use of the
JBCC form of contract for residential buildings may be understandable (without understanding
the specifics of the projects), its use in non-residential buildings, for electrical & special works,
is somewhat surprising, especially since the first two project types would typically involve some
design by the contractor for which the JBCC form of contract is not suitable.

Similarly, the use of the GCC form of contract (refer Table 2-6) for mechanical works, electrical
works & special works is also surprising since those project types would typically involve some
design by the contractor for which the GCC form of contract is not suitable.
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Table 2-6: Form of Contract per Project Type (CIDB, 2014)

Project Type

% Contract Document Type Usage for Each

Project Type

Residential buildings 20 0 68 8 4
Non-residential buildings 13 1 83 0 3
Civil works 76 4 6 10 4
Mechanical works 27 13 10 23 27
Electrical works 27 20 29 18 6
Special works 31 6 44 13 6
Form of contract GCC NEC JBCC FIDIC Other
:/:)92; iggﬁ;tz r\;vei}t:dtgg form of contract 31 6 24 33 18

The proportion of projects on which significant changes were made to the standard forms of
contract is also high. This suggests that inappropriate standard forms of contract were
selected in the first place which then had to be significantly amended.

On procurement procedures (refer Table 2-7), the private sector appears to favour the more
focused and direct procedures, negotiated, nominated/selected and quotation, methods than
the public sector. The public sector overwhelmingly favours the open procurement method.
This could be because of the legislative environment in South Africa. The public sector may
be habitually following the open procurement method to stay on the rights side of legislation.
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Table 2-7: Procurement Procedures per Employer Category (CIDB, 2014)

Project Type

% Projects Per Employer Category Per Procurement

Procedure
Negotiated 25 6 - 4 2 4 9
Nominated/Selected 24 23 - 13 3 - 9
Open 19 45 82 63 83 77 37
Qualified 6 11 6 8 - 4 27
Quotation 24 13 - 11 3 7 18
Two-envelope system 1 - 12 1 6 - -
Two-stage system 1 2 - - 3 8 -
- < k=
3 69|z |EE|£g[ 8
o
Employer Category ﬁ o - |oc | £ |25 = 5 Q
S 122 g1 28|50l 50
2 |25 |8 |e8 |27 35
a o w = o

In terms of contracting strategy (refer Table 2-8), design by employer

is overwhelmingly

preferred by both the private and public sectors. The other contracting strategies, while not
featuring prominently, appear to be used equally as often by both the private and public

sectors.

Table 2-8: Contracting Strategies Adopted Per Employer Category (CIDB, 2014)

Project Type

% Projects per Employer Category Per Contract Type

Design & build 14 15 - 10 14 11
Develop & construct 4 - 12 1 7 -
Design by employer 68 79 63 66 76 77
Management contract 4 2 12 12 - 4
Construction management 10 4 13 11 3 8
= < o
8 c O o) % © GC) c_*:u = 0 =
%) O < c £ Q2 E o 2 ae
Employer Category o o o o £t = £ o 5 < S
=2 S X < 8 o 8 Q S
a o \uu_Jl = o

The above discussion has provided some insights into the predominant procurement options
selected by clients in terms of contracting strategies and procurement methods. The selection
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of the design by employer contracting strategy on most projects is similar to the findings by
CIOB (2010) in the United Kingdom and Watermeyer (2012) in Sub-Sahara.

It must however be noted that the reasons for the selections above have were provided in the
CIDB (2014) report and it may well be that the selections were indeed based on some rational
decision-making process.

2.7 Studies done by other researchers on construction procurement

The purpose of this subsection of the literature review is to make the connection between
construction procurement strategy and how it influences or has the potential to influence
project outcomes.

In this subsection, the findings of the following three studies will be presented:

U CIOB (Chartered Institute of Building) (2010) into procurement in the construction industry
in the United Kingdom;

U Laryea & Watermeyer (2014) at Wits University in South Africa; and

U Rwelamila & Edries (2007) on the knowledge base of civil engineering consultants of
construction procurement systems in the Western Cape Province in South Africa.

CIOB (2010) Study

CIOB (Chartered Institute of Building) is an industry body based in the United Kingdom. The
organisation was established in 1834. CIOB has a wide range of members which include
client bodies, consultants, contractors and specialists in regulation, research and education
(CIOB, 2010). The report consulted is entitled; A Report Exploring Procurement in The
Construction Industry.

The study was conducted amongst CIOB members in the United Kingdom. Emails were sent
to 21 890 CIOB members advising them of the online questionnaire survey. The survey was
also opened to the public and wider industry.

525 Industry professionals responded to the online survey. The report does not provide
information on the sampling method adopted, the findings accordingly cannot be regarded as
being representative of the UK construction industry. The findings do however provide useful
insights into the research question and research objectives.

Some of the findings of the study, pertinent to this research project, are presented and
discussed below.

Respondents overwhelmingly believed that good procurement is synonymous with successful
project outcomes as shown in Table 2-9.
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Table 2-9: Good Procurement Synonymous with a Successful Project (CIOB, 2010)

Question Responses
bel H q ) Yes 86.6%
Dp you believe that g_oo procurement is synonymous No 11.7%
with a successful project?
Dondt Kk 1.7%

On costs and cost overruns, 93% of respondents had been involved in projects that had cost
overruns. 59% of respondents indicated that the traditional procurement method was used
on projects that had cost overruns (see Figure 2-11). 57% of respondents who had been
involved in projects that had come in over budget believed that the chosen procurement
method directly contributed to costs overrunning.

Which procurement method was primarily used on those
projects that overran in terms of cost?

L R

DESIGN AMD BUILD
MAMNAGEMENT COMNTRACTING
. CONSTRUCTION MANAGEMENT

PPP/PFI

PRIME CONTRACTING

PARTMNERING

FRAMEWORK AGREEMENTS

OTHER

DON'T KNOW

o -

10 20 30 40 50 60

Figure 2-11: Procurement methods & project cost overruns (CIOB, 2010)

On time and time overruns, 93.5% of respondents had been involved in projects that had time
overruns. About 60% of respondents indicated that the traditional procurement method was
used on projects that had time overruns (see Figure 2-12). 49% of respondents who had
been involved in projects that had come in late believed that the chosen procurement method
directly contributed to the project coming in late.
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Which procurement method was primarily used
on those projects that overran in terms of time!
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Figure 2-12: Procurement methods & project time overruns (CIOB, 2010)

In summary, the CIOB study reveals, inter alia, the following:

0 Around 93% (the majority) of respondents have been involved in projects which have come

in late and/or which have exceeded the budget.

U Projects let using the traditional procurement method (where designs are done by the
employer, open public tenders invited, and contracts awarded on lowest price) appear to
be more often associated with both cost and time overruns. This may well be simply
because the traditional procurement method is used more frequently than any other

method; and

U0 Around half of the respondents believe that project cost and time overruns are directly

because of the procurement method selected.

Laryea & Watermeyer (2014) Wits University Study

Laryea & Watermeyer studied the procurement innovations and project organisation

techniques used by Wits University in South Africa to delivert h e

uni versityaos

construction projects. The findings in that study were presented in a paper entitled: Innovative

construction procurement at Wits University.

The university had taken certain strategic (& innovative) decisions on how they will realise
their capital projects to be rolled out over a period of six years, from 2008 to 2013. The total
value of the projects was about R1.5 billion and comprised of about forty projects which

included new buildings and refurbishment of existing buildings.

The initiative by the university over the period of six years was considered successful as the
university came in within 6% of the control budget for the portfolio of projects. Most projects
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were delivered within the contract award amounts and on time which, and according to Laryea
& Watermeyer (2014), is not the norm in South Africa.

The study is specific to Wits University capital projects over the period 2008 to 2013. The
study was conducted in 2014 and information for the study was obtained through documentary
analysis and interviews with employer and contractor staff members.

The main contributing factors or primary innovations to be able to achieve the noted successes
were found to be as follows:

[ent e ot S e S et B et N a4

Establishment of a capital projects office with effective team and reporting system;
Development of effective polices and systems to deliver value for money;

Use of project management rather than principal agent to manage the project;
Educating the project team on supply chains and contracting;

Building partnerships with contractors through framework agreements;
Introduction of health and safety management system; and

Disciplined cost control (Laryea & Watermeyer, 2014).

The enabling factors to be able to achieve the noted successes were found to be as follows:

i

[ e e i

Client leadership and expertise supplemented by outsourced project management
expertise and capacity;

Team adoption of a philosophy of collaboration;

The integration of project teams;

Early involvement of the contractor in projects; and

The use of framework agreements NEC contracts (Laryea & Watermeyer 2014).

With regards to the construction procurement strategy components of packaging, contracting,
pricing and targeting strategies and procurement procedure, the following are noted:

i

Packaging strategy; because Wits wanted to achieve a more collaborative and integrated
approach, it chose not to award a single contract to a contractor per project but rather
entered into framework agreements with contractors for its different campuses. Integration
of the team was achieved through early contractor involvement and/or the allocation of
design responsibilities to contractors;

Contracting strategy; once again to achieve integration of the team, contracting
strategies were selected for early contractor involvement and target cost contracts.
Contractors were engaged once concept designs were done to further develop designs
and the production of construction drawings;

Pricing strategy; lump sum pricing with activity schedules and target cost pricing with
activity schedules were predominantly used,;

Targeting strategy; in evaluating tenders, preferences were given to B-BBEE ratings; and

Procurement procedures; this included open tender, closed tender, call-offs, negotiated
tenders and qualified procedures.
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Assuming the criteria adopted in the study to indicate project success is acceptable, attributing
the success to all or any one of the interventions cannot accurately be determined. What is
clear though is that there are a whole host of interventions which, intuitively would have
contributed to the success of the projects, including the procurement methods.

Rwelamila & Edries (2007) Study

Rwelamila & Edries (2007) studied the project procurement competence and knowledge base
of civil engineering consultants in the Western Cape Province (South Africa) and found, inter
alia, the following:

U fCivil engineering consultants are unaware of or are under-informed about the various
construction procurement systems availableo and

g ACi vi l engineering consultantsd selection crit
biased experience and conservative choices leading to incorrect decisions with
unfortunate consequenceso.

2.8 Factors influencing choices in construction procurement strategy

The purpose of this subsection is to present, from current literature, a list (and brief discussion)
of the factors that one should consider when developing a construction procurement strategy.

Further, this subsection in the literature review will begin to provide insights into one objective
of this research project;

To identify what factors, influence the selection of construction procurement strategies by
clients in South Africa.

Various sources were consulted to establish a list of factors that could influence the selection
of construction procurement strategy options. Those factors are listed in Table 2-10 and
discussed briefly below.

CIOB (2010)

The CIOB (2010) study: A Report Exploring Procurement in the Construction Industry,
(discussed in the previous subsection), found that respondents placed relatively equal
emphasis on the factors proposed in the study to them. Those factors are shown in Figure
2-13. In that study, respondents were asked to select a maximum of three factors from a list
of factors which they believed were the primary factors influencing client procurement method
selection.
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What do you believe to be the primary factors in influencing dient procurement
method selection? (select up to 3)
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Figure 2-13: Primary factors influencing client procurement selection method
(CIOB, 2010)

Further inspection of Figure 2-13 reveals that the three primary factors influencingc | i ent s 6
procurement method selection to be value for money (33%), client requirement to complete
project within budget (32%) and client experience on other projects.

Favied & Maas (2008)

TheFavi ed & Msudysintifel? fafeB Ranking Construction Project Characteristics,
aimed to rank project characteristics which could be used to choose the procurement method.
Forty-three characteristics were identified in the study, the 15 most frequently cited
characteristics only are presented in Table 2-10.

Eight sources of literature were selected for the research. Using the list of characteristics
generated from the literature review, sixteen industry experts working in groups of four people
were asked to compile lists (per group) of what they considered the most important project
characteristics to be when choosing a procurement method.

The project characteristics were then ranked according to the number of times they appeared
in the literature review and the number of times they appeared on the lists compiled by the
industry expert groups.

The most important characteristics that emerge from the study are project complexity, followed
by size of the project, effects of the environment on the project and importance of the project
to be completed on time.
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Murdoch & Hughes (2008)

The Murdoch & Hughes (2008) list of most important criteria for choosing procurement
methods as contained in their book: Construction Contracts: Law and Management (Fourth
Edition) is presented in Table 2-10.

Murdoch & Hughes (2008) cautions that the criteria they propose is not comprehensive nor
will all the criteria apply to all projects as there may well be additional criteria depending on
the specific requirements of the project and the client. They further argue the point that the
client should be taken through a series of decisions and procurement method options before
entering into any contract.

Whilst the criteria are not ranked per say, Murdoch & Hughes (2008) do contend that the first
guestion to be answered is the extent the client wishes to be involved in the project. The other
point worth noting is their definition of project complexity: project complexity does not refer to
the technological complexity of the project which can be mitigated by using highly skilled
people, but rather the organisational complexity of the project (the number of firms needed for
the project).

CRC (2008)

The CRC (2008) list of factors to be considered when evaluating the most appropriate
procurement strategy as proposed by Rowlinson (1999) and Morledge et. al. (2006), in the
(CRC) report: Building Procurement Methods is presented in Table 2-10.

The CRC (2008) study does not rank the factors, however it is interesting to note the inclusion
of external factors in their list of factors to be considered when evaluating the most appropriate
procurement strategy.

Summary

The factors or criteria or project characteristics presented in this subsection to be considered
when deciding on the most appropriate procurement strategy is not exhaustive and no generic
list emerges. Since all projects are unique and clients undertake projects for different reasons,
it stands to reason that the factors and indeed their relative importance will vary from project
to project and client to client.

However, some common themesdoemerge,such as the clientédés desired
in the project and that this cannot be arbitrarily decided upon. If the client wants to be involved

in all aspects of the project, his capability and capacity must be considered before this is

factored into the decision-making process.
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Table 2-10: Factors Influencing Construction Procurement Strategy

CIOB (2010)

Favi dMéaas @996)
(Highest 15 Stated Only)

Murdoch & Hughes (2008)

CRC (2008)

Client requirement to complete
project within budget

Complexity of project

Involvement of client with the
construction process

External factors (economic,
commercial, technological,
political & legal)

Client requirement to complete
project on time

Size of project

Separation of design from
management

Client resources (& degree of
client involvement)

Client level of involvement in
project

Effects of political, legal &
economic systems

Reserving the
alter the specifications

Project characteristics (size,
complexity, location &
uniqueness)

Cost of procurement method

Importance for project to be
completed on time

Clarity of «cli
remedies

[

Client ability to make changes

Quiality of work

Type of project

Complexity of the project

Cost issues (price certainty)

Value for money

Form of contract

Speed from inception to
completion

Timing (importance of time)

Size of project

Location of project

Certainty of price

Client experience on other
projects

Level of technological
advancement

Type of project

Project life span/life-cycle

Competitiveness of market

Value of project

Client trust of external parties

Quality of project

Other (?)

Type of client

Project funding

Level of specialisation
required of contractors

Level of information available
at project inception
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3. CHAPTER 3: RESEARCH DESIGN & METHODS

3.1 Introduction

The aim of the research was to answer the research question: What factors influence the selection
of construction procurement strategies for water infrastructure projects in South Africa?

There are a range of strategies for dealing with the different components and options of construction
procurement. However, according to various sources of literature (CIDB, 2014; CIOB, 2010;
Watermeyer, 2012), those involved in the development of construction procurement strategies do
not always consider the requirements of the client in the procurement strategy selection decision.
They habitually select the traditional procurement method to deliver on their infrastructure
requirements. This is despite a wealth of evidence (theoretical & empirical) suggesting that this
traditional procurement method is not suitable for all types of construction projects and for meeting
differing client and project objectives.

In South Africa, organisations such as the CIDB and National Treasury through the IDMS (2012)
and SIPDM (2015) strongly advocate for the development of a construction procurement strategy
for each construction project or portfolio of projects. Those organisations focus primarily on the
public sector. ISO (2010) similarly advocate for a structured procurement process, including the
development of a construction procurement strategy per project. | SO6s f ocus i s
and private sectors internationally.

The objectives of this research were:

0 To identify the range of construction procurement strategies clients, select for water
infrastructure projects in South Africa;

U To identify what factors, influence the selection of construction procurement strategies by those
clients; and

i To develop recommendations for aligning construction procurement strategy choices with the
intended project objectives and outcomes.

According to Saunders et al. (2012), research design provides the plan and direction of how the
research question will be answered. Further, for the research to be taken seriously the researcher
would need to explain why certain choices were made (Saunders et al. 2012). Accordingly, the
research design will be discussed usingther e s e aornci hasiBaggested by Saunders et al. 2012,
as a framework (refer Figure 3-1).

The following are discussed in this chapter:

Research philosophy (refer paragraph 3.2);

Research approach (refer paragraph 3.3);

Research strategy (refer paragraph 3.4);

Research choice(s) (refer paragraph 3.5);

Research time horizon (refer paragraph 3.6);

Research technique and procedure (refer paragraph 3.7);
Quiality issues; validity and reliability (refer paragraph 3.8); &
Ethical considerations (refer paragraph 3.9).

coocooc oo o
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Figure 3-1: Framework for Research Design
(Adapted from Research Onion, Saunders et al. 2012)

3.2 Research philosophy

Research philosophy (the outer most layer of the research onion in Figure 3-1) relates to the
development of knowledge and the nature of that knowledge (Saunders et al. 2012). According to
Saunders et al. (2012), assumptions are made at every stage of the research process. Assumptions
of human knowledge and the nature of the realities one encounters shapes the understanding of
the research questions, methods used and interpretation of the findings (Crotty, 1998, in Saunders
et al. 2012).

T h e wa gesigneandBonduct research is shaped by our mental modes or frames of references
that we use to organise our reasoning and observations. These mental modes or frames (belief
systems) are called paradigmsd6 ( Bhatt acherjee, 2012).

Two ways of thinking about research philosophy are ontology (assumptions about how we see the
world) and epistemology (assumptions about the best way to study the world), (Saunders et al. 2012
& Bhattacherjee, 2012).

According to Bhattacherjee (2012), ontology asks the q u e s tdpes the world consist mostly of
social order or constantchange? 0 and epi st emol o gshouldwekuse an dbjectivg
or subjective approach to study social reality? 0

Based on the two sets of assumptions of ontology & epistemology, social science research can be
categorised as belonging to four categories as shown in Figure 3-2 (Bhattacherjee (2012), and
presented below:

O Al f researchers view the world as consi st.i
study patterns of ordered events or behaviors, and believe that the best way to study such a
world is using an objective approach (epistemology) that is independent of the person
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conducting the observation or interpretation, such as by using standardized data collection tools
like surveys, then they are adopting a paradigm of functionalism;

U However, if (researchers) believe that the best way to study social order is through the subjective
interpretation of participants involved, such as by interviewing different participants and
reconciling differences among their responses using their own subjective perspectives, then
they are employing an interpretivism paradigm;

U If researchers believe that the world consists of radical change and seek to understand or enact
change using an objectivist approach, then they are employing a radical structuralism paradigm:
and

U If (researchers) wish to understand radical change using the subjective perspectives of the

participants involved, then they ar(Bhattaahdrigeo wi n g

(2012).

Radical Change

Radical Radical
Structuralism Humanism

Objectivism
Subjectivism

Functionalism | Interpretivism

Social Order

Figure 3-2: Social Science Research Paradigm Categories
(Burrell & Morgan, 1979 in Bhattacherjee, 2012)

AFunctionalist Dbelieve t hbeundestwadiinatérmsof thtkie functional
components, and therefore attempt to break down a problem into small components and study one
or more components in detail using objectivist techniques such as surveys and experiential
r e s e a(Bhattaaherjee, 2012).

This research consisted of two parts:

U The first was to identify the range of strategies used by the construction clients and to determine
whether there was a preferred strategy (or strategies). This was achieved in an objective
manner, a functionalist (or positivist) research philosophy paradigm was thus appropriate.

U The second part of the research sought to identify why the clients made the choices that they
did. This required identifying and understanding the factors respondents considered when
developing their construction procurement strategy. To achieve this part of the study, and to
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objectively collect the data to meet this objective, a functionalist (or positivist) research
philosophy paradigm was also considered to be appropriate.

3.3 Research approach
According to Saunders et al. (2012), there are three main research approaches, as follows:

U Deductive approach; the development of a theory which is then tested to, for instance, establish
if a causal relationship exists between concepts and variables. The progression is from theory
to data or theory testing;

U Inductive approach; data is collected, analysed and a theory developed. The movement is from
data to theory or theory building; and

U Abductive approach; begins with the observation of an occurrence and then works out a theory
how this could have occurred. This approach moves back and forth, between deduction and
induction.

Easterby-Smith et al. (2008), in Saunders et al. (2012), suggest the reasons below why
understanding and selecting a research approach is important:

U Itinforms the research design in terms of the kind of evidence/data that is collected, from where
and whom, and the interpretation of the data so that the research question is satisfactorily
answered;

U Assist in research strategies and methodological choices; and

U Adapt the research design to cater for constraints such as limited access to data.

Saunders at al. (2012), however argue that the choice of any research approach will depend on the
nature of the research topic and amount of information available. For example, a topic with
extensive and available literature from which a theoretical framework and hypothesis can be
developed, may be more appropriate to a deductive approach.

Two further considerations in choosing a research approach is the amount of time available. A
deductive approach is less time consuming than both inductive and abductive approaches.
Inductive and abductive approaches may also be riskier in that at the end of the study no useful
data and theory patterns may emerge (Saunders at al. 2012).

For this research, a deductive research approach was adopted as this approach was considered
the most appropriate to answer the research question and objectives. A significant amount of
literature on procurement in construction exists, however, an understanding of what construction
procurement strategies and why people choose a strategy (in South Africa) are limited.

3.4 Research strategy

The research strategy may be defined as the plan of how to collect data to answer the research
guestion. Further, the choice of the research strategy is dependent on the research philosophy, the
research approach and the methodological choice or choices made. Although, this should not be
considered too rigidly due to the open boundaries between the various elements mentioned
(Saunders et al. 2012).
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The research strategy, according to Denzin & Lincoln (2005) in Saunders et al. ( 2 0 1i2 the A
methodological link between your philosophy and subsequent choice of method to collect and
anal yse data. o

The research strategy for this study was through surveys whereby respondents were required to
provide responses to a schedule of closed questions and open questions in structured interviews.
In closed questions, many alternative answers are provided to a question and the respondent is
required to choose one. In open questions, the researcher is unsure of the responses and solicits
answers from respondents (Saunders et al. 2012). The closed questions provided data to gain
insights on current procurement practices from established alternatives in the literature, while the
open guestions provided (unbiased) data to be able to explain the current procurement practices.

According to Saunders et al. (2012), in structured interviews, the interviewer meets the respondents
in person and asks questions from a prepared schedule of questions and does not deviate from the
guestions. A schedule of questions, or questionnaire, is a data collection method whereby all
respondents respond to the same set of questions in a predetermined order (de Vaus, 2002 in
Saunders et al. 2012).

Saunders et al. (2012) however caution against using questionnaires for exploratory research and
other research in which respondents need to respond to many open-ended questions. For this
research, the number of opened-ended questions were kept to a minimum.

Robson (2011) in Saunders et al. (2012) argue that standardised questions work best if the
researcher is confident that all respondents will interpret the questions in the same way. This aspect
is dealt with later in this chapter under Quality Issues.

The research strategy outlined above was considered appropriate for this research as it linked well
with the research philosophy. Further, a survey strategy helped achieve the research objectives.
Further considerations in choosing a survey strategy (and not for instance using secondary data)
are the limited amount of knowledge currently available to answer the research question and time
constraints (in that the survey strategy enables the collection of data from a large sample in a short
period of time).

Data was collected as follows (the research instrument is included in Annexure A):

U The first part of the study was descriptive in nature, to identify what construction procurement
strategies are currently being used and if there was a preferred strategy (or strategies).
Structured interviews were undertaken during which respondents were required to provide
answers to a schedule of questions.

According to Saunders et al. (2012), structured interviews (in a descriptive study) can be used
to identify general patterns and are helpful when the research design uses a deductive
approach.

The schedule comprised both list and rating questions.

U The second part of the study was explanatory in nature, to identify the factors that influence
construction procurement strategy selection. In the same interview mentioned above,
respondents were required to respond to open questions.

According to Saunders et al. (2012), and relevant to this research project, open questions
encourages the respondents to pr oektendii ve and ahswers.| dhpseent al

University of the Witwatersrand: Johannesburg Faculty of Engineering & the Built Environment 55
Research Report: Factors Influencing Selection of Construction Procurement Strategy for Water Infrastructure Projects in SA



responses were useful to identify the factors that influence the selection of construction
procurement strategy.

3.5 Research choices

Research choice(s) refers to whether the research will follow either a quantative or qualitative
research design (mono method) or multiple methods research design (Saunders et al. 2012).

Quantative research design is usually associated with a positivist research philosophy and a
deductive research approach. A qualitative research design is usually associated with an
interpretivist research philosophy and inductive &/or abductive research approach (Saunders et al.
2012).

As stated in the research philosophy section above, the research philosophy adopted for this
research was a functionalist (or positivist) paradigm.

Considering the research philosophy, the research objectives and the nature of data collected, the
data was analysed quantitatively.

3.6 Research time horizon

There are essentially two options in terms of time horizons for any research: a) cross-sectional
(finapshot at pastugies ori)tlongitudinal studies and the choice of which will depend
on the research question (Saunders et al. 2012).

Another factor to consider when selecting a time horizon for a research project is the amount of time
available. Usually in academic studies, and due to time constraints, the cross-sectional time horizon
is adopted (Saunders et al. 2012).

According to Saunders et al. (2012), cross-sectional studies usually employ the survey strategy and
they also use the qualitative or multiple research strategies such as case studies which are based
on short duration interviews.

For this research, and considering the research question and time constraints, a cross-sectional
study was conducted.

3.7 Research techniques & procedures
Sampling (population, sampling frame & sample)

Sampl i ng r estatstical process df bekectirfy a subset of a population of interest for the
purpose of making observations and statistical inferences about that populationd ( Bhatt ache
2012).

The populationr ef erad It pefopl e or i tems with the chwdracte
fivant to generalise aboutd ( Bh at t a c h erhe pepalationanOtHis2sjudy was therefore all

people who make decisions on which procurement strategy to select to procure the services of
contractors for their construction projects in the water sector in South Africa. The population also

included people who assisted project owners or government entities in making the procurement

decision or who made the decision on their behalf.

It is prudent to note at this stage that the population was not the projects which respondents

referenced in their responses but rather the person who spoke about a project of his/her choice.
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The unit of analysis was therefore the person. According to Bhattacherjee (2012), the unit of
analysis is the person, object, or entity one wishes to draw scientific inferences from.

The sampling frame refers to the database of people from which a sample can be selected from
(Bhattacherjee, 2012). The sampling frame in this study was all people who make construction
procurement strategy decisions. The sample refers to the actual or subset of people selected for
observation (Bhattacherjee, 2012).

For public sector projects, the responsibility for the development of the construction procurement
strategy are officials employed by the client organisation, or professionals in the employ of
implementers or professional services providers appointed by the implementers IDMS (2012). An
i mpl ement er institbtienr os division wahim ariinstitution responsible for the physical
delivery of infrastructure or maintenance projectsc (| DMS, 2012) .

In the private sector, the responsibility for the development of the construction procurement strategy
would appear to be less prescriptive than for the public sector (private funds being spent). Typically,
a member of senior management (such as director of projects), would be responsible for this
function.

The population in the case of the public sector may be described as officials (professionals and
senior administrative staff acting in the capacity of programme or project managers) within client
and implementer organisations delegated to develop procurement strategies. The population also
includes external professional services providers who the clients and implementers appoint to act
on their behalf in this regard.

In the private sector, the population may be described as the director for projects and delegated
staff responsible for developing the construction procurement strategy and external professional
services providers appointed to act on their behalf in this regard.

The population can be reasonably accurately described. However, establishing the sample frame
(as none existed) would have been impossible to achieve within the timeframes and resources
available for this research project. Whilst the absence of a sample frame did not prevent the
researcher from answering the research question and achieving the research objectives, it impacted
on the sampling technique adopted.

Sampling technique

According t o Bh asamglingheehniguesean pe2gtbdpid)into twd broad categories;
probability (random) sampling and non-probability samplingo . Further, t he
selected will be influenced by how important it is to generalise about the findings in the study
(Bhattacherjee, 2012). Not being able to generalise about the population is a limitation of the study,
however, this did not prevent the researcher from answering the research question and achieving
the research objectives.

When the probability of the sampling unit being selected cannot be accurately determined, non-
probability sampling can be used (Bhattacherjee, 2012). Accordingly, for this research, and as the
sample frame did not exist, non-probability sampling was used, more specifically, homogeneous,
purposive sampling was used.

In purposive sampling, the researcher uses judgement in selecting cases that will best answer the
research question and meet the research objectives. Purposive sampling is also referred to as
judgemental sampling (Saunders et al. 2012). Further, if there is clear focus for selecting the sample

University of the Witwatersrand: Johannesburg Faculty of Engineering & the Built Environment

. . . . . 7
Research Report: Factors Influencing Selection of Construction Procurement Strategy for Water Infrastructure Projects in SA 5

cat e



and the focus of the research is in-depth, then homogeneous purposive sampling should be used
(Saunders et al. 2012).

In homogeneous sampling, the researcher focuses on a subgroup of the population, where sample
members are similar in terms of, for instance, occupation or level of seniority (Saunders et al. 2012).
Because the characteristics of participants are similar, they can be studied to greater detail and
minor differences will be more noticeable (Saunders et al. 2012).

The sample was selected using the following selection criteria:
U People who were involved in water infrastructure projects, comprising clients and those who

assisted clients in meeting their water infrastructure needs, and who were willing to participate
in the survey; &

U People who had senior level responsibility within their respective organisations and who directly
influenced the construction procurement strategy selection; &

U People from the private and public sectors who are generally referred to as clients or employers,
their implementing agents and private consultants; &

0 People with a minimum ten year sO e xwem®mvolgedne

procurement in construction.

Saunders (2012) in Saunders et al. (2012) suggest a minimum sample size of between 4 to
12 participants when working with a homogeneous population. Data was collected from ten
participants/respondents.

Data collection procedure
Data was collected as described below:

U Aninitial list of prospective respondents was compiled, using the sample selection criteria;

U Each prospective respondent was contacted by the researcher and, if the person was willing to
participate in the research, a date, time and venue was agreed;

U The Participant Information Sheet, Consent Form and Questionnaire (refer to Annexure A) was
be sent to respondents by email in advance;

U Structured interviews were conducted in person by the researcher during which the researcher
completed the questionnaire based on the responses from participants; and

U Interviews were stopped when the number of completed questionnaires reached ten.
Data analysis

The data collected was analysed both quantitively and qualitatively; quélitative analysis is the
analysis of qualitative data such as text data from interview transcriptso (Bhattacherjee (2012).
Qualitative analysis is dependent on the researcher6 personal knowledge of the context where the
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data is collected from and aims to make sense or understand a phenomenon, as opposed to
predicting or explaining as in the case of quantative analysis (Bhattacherjee, 2012).

According to Bhattacherjee (2012), content analysis is the systematic analysis in either a quantative
or qualitative manner.

Data from the interview transcripts were analysed using the content analysis method to generate
key themes arising from what the respondents said in relation to the questions. The process
followed in analysing the data, was similar to the process proposed by Bhattacherjee (2012), and
was as follows:

U All transcripts were analysed, and relevant content selected;

U A process of unitising followed, whereby the relevant words or phrases were grouped into
segments;

U A process of coding followed, where concepts from the literature were applied to each of the
unitised segments to uncover themes. The unitised segments were grouped into two categories
or themes, project characteristics which are related to the primary procurement objectives or
external factors which relate to the secondary procurement objectives clients want to achieve
through the project. External factors include providing local job opportunities or promoting the
participating of local suppliers and contractors, and other external factors such as client policies
and preferences; and

U The coded data was then analysed both quantitively and qualitatively to, for instance, determine
which themes occur more frequently, the context thereof and how they are related to each other.

3.8 Quality issues

According to Saunders et al. (2012), the response rate of completed questionnaires and reliability
and validity of data collected are influenced by the design of the questionnaire and that those
aspects can be maximised by:

U0 ACaref ul desi gn of enpmsis was pthoed dn this.u la adtition to sadefully
designing the questions so that relevant data could be collected to answer the research
guestion, the questions in the questionnaire included explanations so that respondents could
understand the questions (see pilot testing below);

U Clear and pleasing layout of the questionnaire; this was strived for and is as shown in the
attached questionnaire in Annexure A,

U Lucid explanation of the purpose of the questionnaire; this was achieved and is as shown in
Annexure A;

U Pilot testing; this was undertaken. Previous studies, for instance by Rwelamila & Edries (2007),
found, inter alia, that clients were not aware of the various procurement options available to
them to choose from.

After pilot testing, the questionnaire was revised to include explanations for each of the
construction procurement strategy components. For example, an explanation was provided for
what was meant by the term contracting strategy.
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Further, diagrams and explanations on generic contracting strategies were included in the final
guestionnaire as participants in the pilot testing did not appear to know all the options available
to them to choose from; and

U Carefully planned and executed delivery and return of completed questionnaires; this was
strived for and was undertaken as per the Data Collection Procedure presented previously.

Further aspects of validity and reliability are discussed in the following paragraphs.
Internal validity

Validity is concerned with the quality of the research design. Internal validity (when using
guestionnaires) refers to the extent to which the questionnaire measures what is intended to be
measured (Saunders et al. 2012).

According to Bloomberg et al. (2008) in Saunders et al. (2012), validity of a questionnaire can also
be assessed, inter alia, by considering content validity and refers to the extent to which the questions
in the questionnaire cover the research being undertaken. This can be achieved by carefully
reviewing the literature and by discussing and selecting questions with the help of other
(knowledgeable) people.

The individual questions were selected to answer the research question and to achieve the research
objectives. The questions were based on the literature reviewed. The questionnaire was tested for
ambiguity, internal validity, and content validity and was pilot tested before administered.

External validity

External validity relates to whether the findings in the research undertaken can be generalised to
other settings or groups (Saunders et al. 2012). In this research, and because a sampling frame
did not exist, non-probability, purposive, homogeneous sampling was used. Respondents were
selected using criteria developed as presented in paragraph 3.7.

Because of the above, the findings cannot be generalised to the wider population in the water sector
in South Africa nor in general in South Africa.

Notwithstanding not being able to generalise the findings to the wider population, the findings did
not prevent the answering of the research question and achieving the research objectives.

Reliability

Reliability refers to consistency and whether another researcher (or yourself) would be able to
replicate the findings under different times and with different samples. In an interviewer-completed
guestionnaire, it relates to whether other interviewers would produce similar findings (Saunders et
al. 2012).

The questionnaire was designed to avoid ambiguity by ensuring that the questions had sufficient
detail. This negated the likelihood of both respondent and interviewer misinterpreting the questions.

For this research, it was important that the right respondent participated in the research. According
to Saunders et al. (2012) the confidence level of the right person participating in a structured
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interview is high. As this research was conducted by the researcher completing questionnaires
through structured interviews, the reliability of the research was enhanced.

Certain questions (or the terminology) in the questionnaire might have been difficult for some
respondents to understand. That was a further reason why structured interviews using
gquestionnaires was suitable (Saunders et al. 2012). Consistency within this research was thus
enhanced.

Due to the limitations in the sampling method as discussed above, consistency of findings across
different samples may not necessarily be achieved.

3.9 Ethical considerations

According to Saunders et al. (2012), fethics in research refer to the standards of behaviour that
guide your conduct in relation to the rights of those who become the subject of your work or are
affected by ito.

Ethical concerns will emerge at all stages of the research, namely:

U when formulating and clarifying the research topic;

c:

designing the research and gaining access;

c:

collecting data;
U processing and storing the data;
U analysing the data; and

U reporting the findings (Saunders et al. 2012).

In general, the guidance (and compliance thereof) provided by the University of the Witwatersrand:
Guidelines for Human Research Ethics Clearance Application (Non-Medical) was strictly adhered.
Some aspects of ethical considerations relating to the stages of this research, are discussed below.

U With regards to ethical issues identified at the inception stage of the project and the research
topic, the topic itself is not new, a wealth of information already exists in the industry and
literature and various related studies had been done on the topic. The research was conducted
with outmost integrity and objectivity. The possibility of causing embarrassment or some other
form of harm or disadvantage, to participants was nil to negligible as participants were not
required to provide personal information such as their name, organisation and the like. Data
was not collected on the individual or the organisation.

Another aspect relating to the topic which could possibly be viewed as a conflict of interest is,
given that the researcher is active in the construction industry as a consultant, the results could
be wused wunfairly to t hd&hereseareharrcoultdedendifg (peaceived)
shortcomings of clients on the subject and take advantage of this. Whilst this is not the intention
of the researcher, prospective participants were made aware that the researcher is active in the
industry and will not use the information for any other purpose other than for undertaking this
research. Their consent, or otherwise, to participate in the research could then be made with
this knowledge.
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0 With regards to ethical issues identified during designing the research and gaining access,

i

Saunders at al. (2012) suggest that ethical issues can be identified and dealt with when
designing the research. Data was collected by the researcher using questionnaires through
structured interviews. Personal information of respondents was not collected. Questionnaires
were completed by hand by the researcher based on respondentsdresponses, the interviews
were not recorded in any other manner.

In gaining access to potential participants, this was done free of any coercion by the researcher.
Informed consent was obtained from participants before any data was collected. Informed
consent requires that participants must have adequate information on the research (such as in
a participant information sheet) and time free of any pressure or coercion to decide whether to
participate in the research before being contacted (Saunders et al. 2012). A Participant
Information Sheet and Consent Form (refer Annexure A) was sent to participants in advance of
them being contacted to enquire about their willingness to participate in this research.

With regards to potential ethical issues during collecting data, it was recognised that despite the
respondent having consented to participate in the research, respondents retained their right to
withdraw from the research, opt not to provide responses to certain aspects of the research and
the like (Saunders et al. 2012). Respondents were treated accordingly.

Further, the scope of the research should not be expanded from what was agreed. The agreed
aims of the research should be adhered to (Zikmund, 2000 in Saunders et al. 2012). The
research was conducted in an objective manner. Respondents were not influenced in any way
and, once again, were not pressured to provide responses to any questions they were
uncomfortable with.

With regards to potential ethical issues with processing and storing data, this was done in an
objective manner with strict compliance with the intent of the agreed consent agreement with
participants, especially with respect to confidentiality and anonymity.

Responses from respondents were recorded on hardcopies of the research instrument by the
researcher during the interview. The raw data was then scanned to electronic format and will
best ored on t he r e speteated bompuierdor thespsescrpedrnminimum period
of (5 years) and then deleted. The hardcopies of the raw data were destroyed by the researcher
after scanning.

With regards to potential ethical issues in analysing the data and reporting the findings, it is vital
that this is done in an objective manner so that the data collected is not misrepresented
(Saunders et al. 2012). Further, the reporting should not be selective in any way (Zikmund,
2000 in Saunders et al. 2012). Accordingly, the data was analysed objectively, and the findings
are reported as is without any manipulation of the results to suit any outcome.

The Participant Information Sheet explaining what the research was about, and what was expected
of participants, is provided in Annexure A.

For this research, informed consent was obtained as per the Consent Form included in
Annexure A. Participants were asked upfront if they consent to participate in the research and were
required to record their consent accordingly.
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4. CHAPTER 4: DATA PRESENTATION AND ANALYSIS

The survey research strategy was used where respondents were required to provide responses to
a schedule of closed and open questions in structured interviews. Each interview lasted between
forty-five minutes to one hour. Based on feedback from respondents during the interviews, and for
quality reasons mentioned earlier, the researcher completed the questionnaires. Ten people were
interviewed.

Data from the interview transcripts were analysed using the content analysis method to generate
key themes arising from what respondents said in relation to the questions. Interview transcripts
are provided in Annexure B.

The findings of the research are provided in this chapter. Details of the project each respondent
referenced in the study are provided in Table 4-1, followed by general project information and profile
of respondents in paragraph 4.1. The findings are then presented per research objective as follows:

U Range of construction procurement strategies used by clients (refer paragraph 4.2);

U Factors that influenced the construction procurement strategies choices (refer paragraph 4.3);
and

U Alignment of construction procurement strategy choices with the intended project objectives and
outcomes (refer paragraph 4.4).

Table 4-1: Details of Projects in the Study

RespNocr)ldent Project Description Nature of Project
. Lar roj hnologically simple;
Consiruction of I Role players (clent, small design tea &
approximately 30 000 con trgcté’rs), ’ 9
R1 Ventilated Improved Pit Desi I o ht f d with iract

Latrines (VIPS) over a five- T esllgr? sfrarlgj ¢ c_)rvxiart ':\g é:%n tra_f prs

year period; approximate working from typical S al' eg € ell.' S’d .

project value R350million 1 Components comprise lined or un ine pits
& precast concrete top structure toilets;

1 Large project & technologically complex;
Construction of 50Ml/day 1 Role players_(c_llent, large _deggn team with
. several specialists & specialist civil,

wastewater treatment works; . . .

extension to existing mechanical & electrical contractors);

R2 treatment works. 1 DeS|_gnc;sf com|cr>1letx Wltt_h r?lgh level of detail

Approximate project value required for construction,

R500million. 1 Components comprise major earthworks,
reinforced concrete structures, pumps,
electrics & control equipment;

. Large project & technologically complex;

Regional bulk water supply | ge proj . gically piex;.

. L 1 Role players (client, large design team with

scheme; comprising bulk S I

o several specialists & specialist civil,
water pipelines, pump . . .
) . mechanical & electrical contractors);
R3 _statlor_}s and reservoirs, M Design is complex with high level of detail
including augmentation of the e '%ed for coFr)13tr ct'on'g
existing water treatment Cqu' uetion, hwork
works. Approximate project 1 omponents comprise major earthworks,
e reinforced concrete structures, large

value R1.3billion - - e

diameter pipelines with high-pressure
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RespNogdent Project Description Nature of Project
pipelines, pumps, electrics and control
equipment;
1 Small project & technologically simple;
Bulk water and sanitation to 1 Role players (client, small design team &
housing development, contractors);

R4 comprising rising mains, 1 Design is straight forward with moderate
reticulation and house level of detail required for construction;
con'nectlons. Appro'x'lmate 1 Components comprise minor earthworks,
project value R35million. small diameter pipelines & small pump

stations;
1 Moderate size project & technologically
Service delivery programme simple;
L y prog 1 Role players (client, small design teams &
for district municipality to ,
) contractors);
implement water and 1 Design is straight forward with moderat

R5 sanitation projects (part of I e5||g f'j‘? .?'g o Vc;’afl wi ¢ 0 t'e a.e
Project Management Unit). cvel ot detail requiired for cons ruﬁ |on,k
Approximate budget T Components comprise minor earthworks,

e small to medium diameter pipelines, small
R200million. . .
pump stations & reinforced concrete
structures;
1 Small & technologically simple;
Urban sanitation 1 Role players (client, small design team &
refurbishment, comprising contractors);

R6 mechanical and electrical 1 Design is straight forward with moderate
works and civil works. detail required for construction;
Approximate project value f Components comprise minor earthworks,
R50million. small diameter pipelines & small pump

station;
1 Large project & technologically complex;
Bulk water supply: Phase 2, 1 Role players_(c_llent, large _deggn team with
. . several specialists & specialist civil,

comprising abstraction from ) : .

. mechanical & electrical contractors);
dam, pump stations, bulk L L .
pipelines, reservoirs and 1 DeS|gn is complex Wlt_h high level of detall

R7 upgrade and augmentation of ?qu'md for constru;tlon_, ii
the existing water treatment T on;]ponints c_o:(nprlsg significant
works. Approximate project Ieart vgjlc_)r S, reln_orc,i_e con_c}:ete struhc_tur:es,
value R460million. arge diameter pipelines with some high-

pressure pipelines, pumps, electrics and
control equipment;
) Large project but technologically simple;
Industrial development zone: J g€ pro) : gically simp
1 Role players (client, small design team &
potable water supply, ,
comprising bulk and cont_ract.ors.), . :

R8 reticulation pipelines. 1 Des[gndlsf simple ;Nltht_mo_derate level detail

Approximate project value required for construction,
. 1 Components comprise minor earthworks,
R320million. . . .
small to medium diameter pipelines;
Potable water scheme, 1 Small project & technologically simple;
comprising elevated steel 1 Role players (client, small design team &

RO reservoir, pump station, rising contractors);
main and reticulation § Design is simple with moderate level detail
pipelines. Approximate required for construction;
project value R4million.
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RespNogdent Project Description Nature of Project
1 Components comprise minor earthworks,
pre-fabricated steel reservoir, small pump
station & small diameter pipelines;
1 Small projects & technologically simple;
Pipeline replacement 1 Role players (client, small design team &
programme in urban areas contractors);

R10 over three financial years. 1 Design is straight forward with moderate
Approximate project value level details required for construction;
R100million f  Components comprise minor earthworks &

small diameter pipelines;

4.1 Profile of respondents/General information

Information on the experience of respondents, in

number of yeaachspérsoebxagp er i e

accumulated, was collected from respondents in pre-determined categories and is presented in

Figure 4-1. Al |
having more

respondent s
than 20

had
year sé

mor e t Mmme(908rohrespoademtss 6
experience.

e X

10 to less than 20 yearslllll 10%

5 to less than 10 years 0%

0 to less than 5 years 0%

0% 20%

Respondent Experience

20 years & over [E—— 90%

40%

60% 80% 100%

Figure 4-1: Respondent Experience

Information on the location of projects collected during the interviews is presented in Figure 4-2.
Three (30%) of projects were in rural areas and seven (70%) of projects were in urban areas.
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Project Locality

0% 20% 40% 60% 80%

Figure 4-2: Project Locality
All projects respondents spoke on were for public sector clients.
4.2 Range of construction procurement strategies used by clients
4.2.1 Packaging strategy

The packaging strategy respondents chose for their respective projects are shown in Figure 4-3.
Four (40%) of respondents divided their projects into work packages and let those out as separate
contracts. Two (20%) of respondents combined work packages from different projects and let those
out as single contracts. No respondents used framework agreements.

Packaging Strategy

Projects divided into work packages & let Ol— 4

as number of contracts
Work packages from different projects
grouped together under a single contrac

Work packages grouped & let as a sing
contract h L

2

Work packaged according to disciplineliii 1

Work packages from different projects

grouped per discipline, let as single contracF 1
Projects grouped together under a singl

contract _ L

Work packages grouped together under a

single contract (framework agreement) 0

0 1 2 3 4 5

Figure 4-3: Packaging Strategy
4.2.2 Contracting strategy

The contracting strategies respondents chose for their respective projects are shown in
Figure 4-4. All respondents (100%) chose the design by employer contracting strategy.
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Contracting Strategy

Design by
employer

A 10

Other 0

Management
contracting

Construction
management

Design & construct 0

Develop &
construct

0 2 4 6 8 10 12

Figure 4-4: Contracting Strategy
4.2.3 Pricing strategy

The pricing strategies respondents chose for their respective projects are shown in Figure 4-5. Nine
(90%) of respondents chose bills of quantities with one respondent choosing an activity schedule to
obtain a lump sum price.

Pricing Strategy

Prices obtained using bills of quantitie SENEIN—— o

Prices obtained using activity schedules (lump sufiijiill 1
Other 0
Target final cost pricing 0

Cost-plus pricing 0

0 1 2 3 4 5 6 7 8 9 10

Figure 4-5: Pricing Strategy
4.2.4 Targeting strategy

The targeting strategies respondents chose for their respective projects are shown in Figure 4-6.
Five (50%) of respondents did not consider any specific targeting, three (30%) of respondents
targeted local suppliers and/or local contractors.
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Targeting Strategy

No specific targeting S 5
Local suppliers &/or local contractors targetednnnnEEEaEEEEEEEEE———————_— 3
Experienced large contractorsmmmm. 1
Small local suppliers &/or contractors targete cn—— 1
Other 0
Youth involvement targeted 0

Female-owned firms &/or suppliers targeted 0

0 1 2 3 4 5 6

Figure 4-6: Targeting Strategy
4.2.5 Procurement method
The procurement methods respondents chose for their respective projects are shown in Figure 4-

7. Nine (90%) of respondents chose public tenders and one respondent obtained quotations from
a database of client pre-selected contractors.

Procurement Method

Public tender N 9

Pre-selected contractors (quotations) il 1
Other 0
Negotiated with contractor 0

0 1 2 3 4 5 6 7 8 9 10

Figure 4-7: Procurement Method

4.2.6 Standard forms of contract

The standard form of contract respondents chose for their respective projects are shown in
Figure 4-8. All respondents chose the GCC (General Conditions of Contract developed by the
South African Institution of Civil Engineering) with one respondent choosing to use a FIDIC form of
contract for a portion the works.
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Standard Form of Contract

GCC I 10
FIDIC s 1
Other 0
COLTO 0
NEC 0
JBCC 0

0 2 4 6 8 10 12

Figure 4-8: Standard Form of Contract
4.2.7 Conclusion

A consolidation of the construction procurement strategies selected by respondents is shown in
Figure 4-9 and summarised below:

U For their packaging strategy, respondents broke up projects into work packages and let those
as individual contracts;

U All respondents selected the design by employer contracting strategy;
U Most respondents chose to use bills of quantities to obtain prices;

U Most respondents did not have any specific targeting with some targeting local suppliers and/or
local contractors;

U0 Most respondents chose to go out to public tender as their procurement method; and

U All respondents chose the GCC standard form of contract.

A discussion on the construction procurement strategies selected by respondents is provided in
Chapter 5.
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Consolidation of Construction Procurement Strategies Selected

0
COLTO 0
NEC 0
JBCC 0
Public tender
Pre-selected contractors (quotationsymss 1
Other 0
Negotiated with contractor 0
No specific targeting
Local suppliers &/or local contractors targete cum—— 3
Experienced large contractorsmsss 1
Small local suppliers &/or contractors targetecmss 1
Other 0
Youth involvement targeted 0
Female-owned firms &/or suppliers targeted 0
Prices obtained using bills of quantitie se——————sss— O
Prices obtained using activity schedules (lump sumsjms 1
Other 0
Target final cost pricing 0
Cost-plus pricing 0
Design by employer reesssssssssssssssssessssmmmmss 10
Other 0
Management contracting 0
Construction management 0
Design & construct 0
Develop & construct 0
t N22S0ia RAGARSR Ayi(2 62 NjedmGie=333 s S0 2dzi |
22N] LI O1F3SE8 FNRBY RAFTFS NBawymim 2INRP2S00G4& 3INRAzZLISR
Work packages grouped & let as a single contraectes 1
Work packaged according to disciplinesss 1
22N] LI O1F38E8 FNRBY RAFFSNBayni LINRP2S0OGAa INRAzZLISR (23
Projects grouped together under a single contractss 1
22N] LI O1F384a INRPAzLISR (23 GKSNJ dzyRSNJ I aAy3at S 0Oz2y

0 2 4 6 8 10 12

Form of Contract
(@]
=3
@

9

Procurement
Method

5

Pricing Targeting

Contracting

Choax

W <,

Packaging

Figure 4-9: Consolidation of Construction Procurement Strategies Selected
4.3 Factors that influenced the construction procurement strategies choices

The factors respondents considered when selecting their construction procurement strategies are
presented below. The factors are categorised as either:

U Project characteristics (primary procurement objectives); or

U External factors (secondary procurement objectives which the client wants to achieve through
the construction process & other external factors).

4.3.1 Packaging strategy (factors considered)

The factors respondent considered when deciding which packaging strategy to use are shown in
Figure 4-10.

University of the Witwatersrand: Johannesburg Faculty of Engineering & the Built Environment 70
Research Report: Factors Influencing Selection of Construction Procurement Strategy for Water Infrastructure Projects in SA




External

Factors

Project Characteristics

Factors Considered: Packaging Strategy

Create j0bS m e — 5
Client requirement m———— )
Political influence m————————— 2

Ease of managemen s 5
Discipline/Type of project m————————— 3
Risk management messssss— 3
Rate of delivery m—— 3
Locality m—— 2
Value for money m——
Size messssssssss——— )
Specialist contractors m——————— )
Technical complexity m——— 2

0 1 2 3 4 5 6

Figure 4-10: Packaging Strategy: Factors Considered

The project characteristic cited most frequently (five times) was ease of management, followed by
(three times each), discipline or type of project, risk management and rate of delivery.

The external factor cited most frequently was to create more jobs during construction.

Overall, respondents placed more emphasis on project characteristics (primary procurement
objectives) than on external factors (secondary procurement objectives and other factors) when

making their packaging strategy choices.

4.3.2 Contracting strategy (factors considered)

The factors respondent considered when deciding on which contracting strategy to use are shown

in Figure 4-11.

Project
CharacteristicsExternal Factors

Factors Considered: Contracting Strategy

Always done it this way I 8
Worked before mmmmm— 2
No knowledge of other strategiesmmmm 1
Client policy & rules mmmm 1

Client in control of design— 9
End-user satisfaction mammmaas 5

0 1 2 3 4 5 6 7 8 9 10

Figure 4-11: Contracting Strategy: Factors Considered

The project characteristic cited most frequently (nine times) was client in control of design, followed
by (five times), end-user satisfaction.
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The external factor cited most frequently (eight times) was always done this way, followed by (two
times) worked before.

Whilst respondents marginally placed more emphasis on project characteristics (primary
procurement objectives) than on external factors (secondary procurement objectives and other
factors), external factors did influence their contracting strategy choices.

4.3.3 Pricing strategy (factors considered)

The factors respondent considered when deciding on which pricing strategy to use are shown in
Figure 4-12.

Factors Considered: Pricing Strategy

Always done this way s 8
All parties familiar with strategy m—— 2
Understand this way msss 1

External

Project CharacteristicsFactors

Ease of managementmeesssssssssssm—— 4
Value for money meessssssss—— 3
Risk management s 2
Financial control & flexibility m— 2
Price certainty w1

0 1 2 3 4 5 6 7 8 9

Figure 4-12: Pricing Strategy: Factors Considered

The project characteristic cited most frequently (four times) was ease of management, followed by
(three times), value for money.

The external factor cited most frequently (eight times) was always done this way, followed by (two
times) worked before.

Overall, respondents based their pricing strategy choices on external factors.
4.3.4 Targeting strategy (factors considered)

The factors respondent considered when deciding on which targeting strategy to use are shown in
Figure 4-13.
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Factors Considered: Targeting Strategy

Create jobs mEEEEEEEEEEEEEEE O
Client policy & rules mEEEEEEE—— 5

External
Factors

Legislation mmmmm 1

Technical complexity . 1
Discipline/Type of project s 1

Project
Characteristics

Ease of managementmmmms 1

0 1 2 3 4 5 6 7 8 9 10

Figure 4-13: Targeting Strategy: Factors Considered

The project characteristics cited (one time each) were technical complexity, discipline/type of project
and eased of management.

The external factor cited most frequently (nine times) was create more jobs, followed by (five times)
client policy & rules.

Overall, respondents based their targeting strategy choices on external factors.
4.3.5 Procurement method (factors considered)

The factors respondent considered when deciding on which procurement method to use are shown
in Figure 4-14.

Factors Considered: Procurement Method

Client policy and rules I 8
Transparency I 6
Standard practice IIIIIEE———————— 3
Always done this way s 1

Competitive prices I 3
Value for money nmmmmmmmm 2

Project CharacteristicsExternal Factors

Technical offers 1

0 1 2 3 4 5 6 7 8 9

Figure 4-14: Procurement Method: Factors Considered

The project characteristic cited most frequently (three times) was competitive prices, followed by
(two times), value for money.

The external factor cited most frequently (eight times) was client policy and rules, followed by (six
times) transparency.
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Overall, respondents based their procurement method choices on external factors.
4.3.6 Standard form of contract (factors considered)

The factors respondent considered when deciding on which form of contract to use are shown in
Figure 4-15.

Factors Considered: Form of Contract

Known by parties . 7
Default option I 4
Consultant standard N 2

External Factors

Client standard N 2

Always done this way Il 1

Project
Characteristics

Project type I 4

0 1 2 3 4 5 6 7 8

Figure 4-15: Form of Contract: Factors Considered
The project characteristic cited (four times) was project type.

The external factors cited most frequently (seven times) were known by parties, followed by (four
times), default option.

Overall, respondents based their choice of the form of contract on external factors.
4.3.7 Conclusion

A consolidation of the factors considered by respondents when selecting their construction
procurement strategies is shown in Figure 4-16. Overall, respondents placed more emphasis
external factors (secondary project objectives and other factors) than on project characteristics
(primary project objectives).

A discussion on the factors respondents considered when selecting their construction procurement
strategies is presented in Chapter 5.
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