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ABSTRACT

Making the right choice of a procurement system at the onset ensures successful project
delivery, a satisfied client, a successful service provider, and a reputable construction
industry. Research has shown that client’'s requirements have not been properly addressed
due largely to wrong choice of procurement systems.

This research aims to identify the priority needs of clients and the appropriate
procurement system that can ensure the delivery of satisfactory outcomes. Investigations
were limited to the views expressed by private sector construction clients, consultants and
contractors, registered with their respective umbrella organizations in New Zealand. The
descriptive survey method was used, which involved pilot interviews and structured
guestionnaire surveys. Content analysis, multi-attribute analysis and rank correlation tests
were used in the analysis of the data.

Results showed that clients’ would prefer a procurement system that can ensure the
delivery of the project within time, budget and quality/specification targets. Other priority
needs include fixed price tender, competitive/ lowest price tenders, separate service
provider for the design and management of the construction, life cycle cost, risk preference
and to accommodate variation orders without incurring financial penalties. Construction
management type of procurement system offering responsibilities for monitoring and
coordinating the construction process is the ideal procurement route that could best meet
the needs of the New Zealand construction clients. However, the sequential traditional
procurement system is the most commonly used; clients are not prepared to adopt any other
system that could better meet their procurement needs. The most influential reason for this
is the perceived risk evasiveness of clients in the adoption of other systems which are not
tried and tested. The use of partnering clause in the prevailing sequential traditional system
is recommended to ensure win-win outcomes for all stakeholders and to motivate service

providers to deliver more satisfactory outcomes to their clients.

Keywords Construction clients, construction industry, clients’ needs, construction

management, procurement system
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CHAPTER 1: INTRODUCTION

1.1 Background

Procurement system provides an avenue for bringing together various service providers in
a construction project, and for identifying and fulfilling the priority needs of the client for
procuring the building or facility (Mbachu and Nkado, 2006). Furthermore, Kwakye (1994) is
of the view that the successful execution of construction work depends on the procurement
approach adopted. This is because, “the key to procurement is to identify the priorities in
the objectives of the client and to plan a path, a procurement route, that will be the most

appropriate to realize the objectives” (Turner, 1990, p20).

Construction clients in New Zealand and elsewhere prefer traditional procurement systems
to other forms, even in conditions where the use of the traditional systems are
inappropriate. For instance, Henriod (2007) argues that the traditional procurement system
is largely used in New Zealand due to its appeal as a means of achieving lowest price for
the construction of the project. Henriod identifies the inherent disadvantages of this system
to include not taking account of qualifications and financial strength in the award of the
tender, neglecting aspects such as constructability and new or different technologies, as

well as engendering adversarial relations amongst the project team.

Furthermore, Body (2004) finds that the traditional procurement system is dominant in the
New Zealand construction industry, adding that, “the procurement practice in the
construction sector in New Zealand tended to be based primarily on competitive pricing
models that focus the process on:

e Economic objectives (e.g. returns on investment)

o Cost over value

e Short-term rather than long-term outcomes (e.g. the construction of a building, road

etc to meet an immediate need or opportunity)
e Construction rather than whole-of-life costs

e Risk and liability transfer to suppliers/providers” (p.5)

This means that the needs of the New Zealand construction clients are not adequately

addressed by the prevailing procurement system.



The literature is replete with discussions on the novel procurement systems that could
better meet the needs of construction clients than the prevailing traditional method. For
instance, Henriod (2007) recommends the use of New Engineering Contract (NEC) form of
contracting as a means of mitigating the inadequacies of the traditional procurement
system; arguing that NEC has the following advantages:
e |t allows contractor's adoption of their experience, techniques and availability of
specialized equipments and personnel from the inception stage.

e Collaboration during construction avoids confrontation or time and cost overruns.

Furthermore, Kwakye (1994) advocates the use of integrated management contracts as a
means of integrating the contractor’s expertise in both design and construction phases with
a view to solving the problem of buildability/ constructability associated with the traditional
procurement system. In addition, Rowlinson and McDermott (1999) opine that design and
build and its variants provide close integration of design and construction team and
demonstrate increased level of synergy.

Masurier et al (2006) argue that partnering and alliancing hold numerous benefits especially
in responding to disaster. Partnering and alliancing are largely based on the guiding ethics
of the project participants, collaborative relationship and trust between parties and provide
the fast and efficient contractual framework for rebuilding following a disaster event
(Broome, 2002).

In spite of the above and other procurement systems proffered in the literature as avenues
for addressing clients' needs in the procurement process, client dissatisfaction is still the
order of the day, with incessant complaints of cost overruns, poor quality, time overruns and
consultants’ and contractors’ attitudes to service (Chan, 2007; Mbachu and Nkado, 2006).
The fact remains that clients are reluctant to adopt the novel procurement systems
proffered in the literature. It is argued that the ideal procurement system that could be
adopted by clients, and that could provide solutions to the procurement system related
problems in the construction industry is one that balances the priority needs of the client
with the practical issues clients are grappling with in their decision making and selection
processes. Therefore, there is the need to research the key variables underlying the ideal
procurement system that would best meet the client requirements, and wider issues
influencing choice of procurement system in the New Zealand construction industry.



1.2 Statement of the research problem

Wrong choice of procurement system at the onset could significantly constrain the efforts of
the project team to achieve the set project objectives and satisfy the client. Many attempts
have been made to develop various models to assist in the decision making and selection
of appropriate procurement system. Unfortunately, none of those models has been widely
adopted in practice (Chan, 2007). One possible reason for this could be the lack of a
universally applicable set of criteria to determine the appropriateness of a procurement
system (Ireland, 1985) — i.e. the challenge of having a universally acceptable criteria for
establishing the procurement system that balances the ideal with the practical realities in
the selection process. Perhaps, this might have contributed to clients’ insistence in the use
of the traditional procurement system, even in conditions where the use of this system is
inappropriate. The consequences of this development include client dissatisfaction, cost
and time overruns, adversarial relations, poor quality, and added risks, all of which
constrain the viability and development of the construction industry.

It is believed that the selection of an ideal procurement system should consider the local
cultures and allow modifications in order to achieve project success. The overarching aim of
this study was to identify the criteria that encompass the ideal and practical needs of the
New Zealand private sector construction clients for their projects, and which subsequently
would become the valuable ingredients in establishing an ideal procurement system.



1.3 Objectives

Specifically, the objectives of the research are as follows:

1.

To identify the priority criteria that encompass the procurement needs of the New
Zealand private sector construction clients, and the criteria for assessing the extent
of fulfilment of these needs

To establish the ideal procurement arrangement option (PAQO) that best meet the
needs of the clients.

To identify the most popular PAQ used and reasons for this.

To expiore the prospects and challenges facing the ideal PAG, if this differs from the

prevalent PAO.

1.4 Propositions

The following propositions provided directions for the research design, data gathering and

data analysis with a view to mesting the research objectives.

1.

Consensus of opinions exists between the client's and service providers’ groupings
on the ‘evels of importance of the procurement needs of clients in the New Zealand
construstion indusiry.

Construction Management is the ideal procurement system that best meet the
needs of New Zealand clients

Traditional system is the most popular procurement system in New Zealand
construction industry

The most serious constraint to the adoption of the mest appropriate procurement
system is that project financiers often insist on the use of only the popular systens

that have been tried and tested.



1.5 Scope and limitations

The study was limited to the views expressed by private sector clients, building
professionals and contractors registered under the following organizations;

« New Zealand Institute of Building (NZIOB}

» Property Council of New Zealand (PCNZ)

e New Zealand institute of Quantity Surveyor (NZIQS)

+ New Zealand Institute of Architects (NZIA)

» Institute of Professional Engineers (IPENZ)

= Mastor Builders' Federation of New Zealand {RMBF).

Since members of these associations are at the forefront of project conception, planning,
implementation and controls, their views were considered most authoritative and useful in
this study. The study focused on private sector construction clients. Government or public
sector clients were not included, as their criteria for choice of procurement routes usually
include non-financial matters such as cost-benefit outcomes, political, social, and cultural
issues. Also the study focuses only on building projects (as oppesed to other type of

projects in construction industry).

1.6 Anticipated study outcomes

The resuits of this investigation could be of importance to
+ Consultants in assessing the pricrity needs of their clients and providing advice on
the ideal procurement system to meet those needs.
+ Clients in understanding the nature and impact of other variables in the articulation
of their needs during brief and in the choice of an appropriate procurement system.
» The construction industry in understanding the priority needs of clients and the

suitability of the various procurement approaches to meeting these needs.



1.7 Structure of the thesis

The thesis report comprises six chapters: Chapter One is the introduction, which highlights
the background, statement of the research problem, objectives, propositions, scope and
limitations, and the anticipated study outcomes.

Extensive reviews of literature related to the research topic are presented in Chapter 2. This
chapter also presents an overview of previous studies in the area of procurement system; it
defines construction procurement system in context, and the classification of procurement
systems and their areas of applications. The chapter also highlights the advantages and
disadvantages of the procurement systems, contractual relationships and the suitability of
each system to certain conditions.. Overall, the reviews provided insight into research
strategies and methodologies that were considered appropriate to the research problem

and objectives.

Chapter 3 discusses the methodology employed in the study. The key elements of the
methodology are the overall research strategy adopted, the procedure used to select
random samples from the sampling frames, the data-gathering instruments used, and the
methods employed in data analyses. The chapter also highlights compliance with the
Massey University's Code of Research Ethics, including approval by the Massey University

Human Ethics Committee for the undertaking of the research.

Data obtained from the questionnaire administration are presented, analyzed and
discussed in Chapter 4. The data were first subjected to preliminary analyses to produce
the parameters used in testing the research propositions. The results of the analyses were
discussed in relation to the research objectives and congruence with or divergence from

related literature.

In Chapter 5, tests of the research propositions and development of the research model are
reported as well as the statistical techniques employed for the test. The chapter also
includes discussions of the outcomes of the tests of propositions in relation to the research

objectives.

Finally in Chapter 6, conclusions from the research findings are presented as well as the

recommendation for future research.



The report ends with appendices comprising documents used in planning and conducting
pilot interview and questionnaire surveys, summary of key research findings and supporting
charts and tables, and the Massey University Human Ethics Committee (MUHEC) Low Risk

BT ke
™

Iotification approval given prior to the undertaking of the research.



CHAPTER 2: LITERATURE REVIEW

2.1 Overview

This chapter presents a review of previous studies in the area of procurement system. Its
main purpose is to explore answers to the research objectives as proffered in the literature,
to put the study in the context of previous studies, to explore information that will guide the
research design, search for and analysis of data, and the baseline for comparing the
research findings with related previous studies. Specifically, the chapter presents definition
of construction procurement system in context, and the classification of procurement
systems and their areas of applications, advantages and disadvantages, contractual
relationships and their suitability to certain conditions. Overall, the reviews provided insights
into research strategies and methodologies that were considered appropriate to the

research problem and objectives.

2.2 Procurement

Mbachu (2003) defines procurement as the process of acquiring a building or infrastructure
project to fulfill some identified needs and requirements of clients, involving the employment
or engagement and coordination of the services of consultants, contractors and suppliers.
Contractually, the way in which the service providers are brought together to provide the
infrastructure gives rise to different procurement arrangement options (Turner, 1990). A
more holistic perspective on procurement is provided by the New Zealand Construction
Industry Council (NZCIC, 2006), which sees procurement as not only the process by which
clients and users achieve their construction aims but covering the process from initial
concept planning and design, to development, construction, maintenance and on going
monitoring of performance. Therefore, the choice of the appropriate procurement system is
vitally important in ensuring the success of any construction project as the use of
inappropriate procurement system is believed to result in project failure (Chang and Ive,
2007; Mbachu and Nkado, 2006; Kwakye, 1994). Procurement is crucial as it determines
the overall framework for construction, embracing the structure of responsibilities, risks and

authorities for construction practitioners (Zuo et al, 2006).



Procurement in construction industry differs markedly from the procurement of goods and
services in the production and consumer services sector where an immediate choice can
generally be made in term of cost and quality; while the procurement of building is complex
and involves the interaction of the client, design team, contractors, suppliers and various
statutory/public interest bodies in the process frem inception o completion (The Scottish
Executive, 20058).

From a strategic perspective, procurement can be seen as a strategy designed to satisfy
the client's development needs (Moore, 2002) This aligns with the Latham Report {(1984)
that, "Clients are at the core of the process and their needs must be met by the industry”.
Unfortunately, in recent years, there has been much inquiry on the construction industry’s
ability to deliver projects that meet the client's requirements. The literature 15 rife with
reports that not all of client’s requirements have been addressed by the industry. According
to Gregus {2007}, procurement was just cone of the areas that required urgent and
significant improvement to minimize risks and uncertainty in the industry. The author notes
that there is nothing amiss with the actual systems, only on how they are selected
inapprapriately and implemented wrongly. Indeed, the selection of suitable procurement
system has gained reputation of being one of the most crucial processes in the construction
industry and the success of the project may depend on the right contractual vehicle being
chosen {(Richards, 2005).

2.1.1 Classification of procurement system

Alhazmi and Mg Caffer (Z000) cbserve that a number of different procuremert systems has
increased over the last few decade However, no standard definition and classification of
procurement approaches has become generally acceptable (Hibberd, 1981). This is
because there are no formal structures or agreement on the terms and the underpinning
criteria. According to Rowlinson and Mc Dermott (1998) in all of the attempts by previous
researchers to distinguish between procurement systems, 1t is forgotten that they are

actually more simitar than different.

Love et al (1998) and Alhazmi and Mc Caffer (2000) note that the commoniy used

procurement system can be categorized as separated and cooperative, integrated and
management oriented procurement system. From a development phase and coordination

perspective, Peck et al {2005} classify procurement system into:

9



» Traditional design-bid-build

+ Construction management at risk
+ Multiple-prime contracting

¢ Design and build

+ Agency consiruction manhagement services

Hibberd (1991) finds that UK practitioners identified with the following eight procurement
path despite the fact that some of them share a significant number of characteristics:

« Conventionai or traditional

» Management contracting

+ Design and build

» Two-stage conventional

« Construction management

¢ British Property Federation System

o Prime cost

e Develop and construct

in New Zealand, procurement systems have been well established and developed following
the examples from generally recognized VWestern model (Zuo et al, 2008} Wilkinson and
Scofield {2003) note that the procurement systems available and frequently used in New
Zealand are:

o Traditionat

« [Design and build

= Project management

« Management contracting.

The authors further classify other procurement systems such as novation, partnering and

alfancing, which currently are not in common use in New Zealand.

In this study, the procurement systems are classified infe the following as gleaned from the
fiterature:

» Traditional

¢ Design and build

e Total package

10



* Management oriented

e Collaborative

Traditional

The traditional system has long been widely adopted by clients to deliver their projects. This
approach to procuring projects involves discrete design development, tender, contract
award and construction delivery phases. The process begins with a client approaching the
principal design consultant. This is generally the architect for building projects or a design
engineer for engineering projects. The design is developed to as close to completion as
possible before tenders are invited. Tenders are invited in one of two bases: Open
tendering, which allows anyone to tender for the project; closed or pre-qualified tendering,
which restricts those invited who have met pre-tender qualification criteria such as financial

soundness and relevant project experience (Walker and Hampson, 2003).

Frank (1996) observes that in the traditional system, the contractor is selected on some
basis of competition, normally with a Bill of Quantities being produce to be priced. By the
mid-nineteenth century, the Quantity Surveyor had been established as the independent
compiler of the bill and also giving expert advice on matters such as building cost and

accounts.

In terms of contractual arrangement, the client has contract with the design professionals
for design and administration of the project, with the design professionals being responsible
full design of the project. Separately, the client has contract with the contractor for the
construction of the project. The contractor only has responsibility for construction and not
for design. Figure 1 exhibits the contractual relationship structure of the traditional

procurement system.

11



CLIENT

Conditions of appointment Main Contract

Drawings and
specifications

DESIGN CONTRACTOR
ORGANIZATION Contract

administration

\ 4

Condition of Sub contract
sale
SUPPLIER SUB
CONTRACTOR

Figure 1: Traditional procurement system (Source: Ashford, 1989)

Richard (2005) argues that the popularity of the traditional procurement system is due to a
range of benefits: most clients and contractors have wide experience of it, the system offers
some price certainty if the design has been fully scoped out prior to construction; and it
gives the client greater control of design as by default, the client controls the design team.

This would facilitate high level of quality in design and construction.

On the other hand, the contractor assumes responsibility and financial risk for the building
works whilst the client takes responsibility and risk for design team performance. Therefore,
if the contractor's works are delayed by the failure of the design team to meet their
obligations, the contractor may seek recompense from the client for additional cost and/or
time to complete the project. In turn, the client could seek to recover these costs from the
design team members responsible, if negligence could be proved (Kelly et al, 2002). It can

be relatively low-risk procurement option for the client.

Split responsibility between construction and design is viewed as the main disadvantages of
this system. This can lead to disputes about whether defects are really design defects (for

12



which the client or client agent is responsible) or defects in materials or workmanships (for
which the contractors is responsible) (Richard,2005). Lam et al (2003) argues that the
adversarial relationship among project team members engendered by the traditional system
lowers the chance of the project success. On the other hand, Richard (2005) is certain that
in practice, the final design in most traditional systems is often not fully developed before
construction start, and this can create problems and price uncertainty. This also would
become unsuitable for the client who has budgetary constraints.

The absence of a contractor’s input into the project design may limit the effectiveness and
constructability of the design. Important design decisions affecting both the types of
materials specified and the means of construction may be made without full consideration
of the contractor’s choice of approach or preference (Peck et al, 2005). Francis and Sidwell
(1996) opine that the contractor has much to offer in terms of advice on how best to meet
design specification in a cost and time effective manner because the contractor is closest to
the workforce with intimate knowledge of the production process. Thus this has serious
consequences in terms of both cost and relationship risk (Walker and Hampson, 2003).

The other shortcoming in this system is that the overall programme may be longer as there
is no parallel working (Kelly et al, 2002). The process is time-consuming since all design

work must be completed prior to solicitation of the construction contract (Peck et al, 2005).

Design and Build

Wide dissatisfaction with traditional approaches to procurement (especially in terms of cost
and time) together with acrimonious conflicts between the various parties involved have
fuelled the rapid expansion in use of design and build and its variants (Rowlinson and
McDermot, 1999). According to Walker and Hampson (2003) a design and build
procurement approach provides for an organization to be contracted by a client to manage

the design and construction processes with a single point of contract.

Latham (1994) notes that this procurement system tends to be used most where a
“standard” construction is required. Standard processes and components will be involved,
with the client transferring most of the risk to the contractor. The contractor will be

responsible for delivering the whole package.

13



Due to many attempts to improve the efficiency of the design and build approach, several
variants have emerged in practice such as novation, turnkey and package deal. The
organizational and contractual relationships vary slightly amongst its variants.

Design-and-build

According to Peck et al (2005), design-and-build procurement system has grown in
popularity, and is seen by some in the industry as the perfect solution in addressing the
limitations of other methods. Under this system, a single contractor assumes the risk and
responsibility for designing and building the project, in return for a fixed-price lump sum
(Kelly et al, 2002). Walker and Hampson (2003) note that there may have been preliminary
sketch plans developed to indicate a generalized design solution or the design brief may be
left fairly open for the design and build contractor to offer proposals.

Depending on the size and complexity of the project, tenderers may be required to submit
only an outline of the project, showing how they would complete the project, with sketch
designs, or they may be required to undertake fuller design and costing preparations.
Based on this initial information, the client makes a decision to proceed with one contractor
who then creates detailed drawings and specifications and constructs the project. The client
at this stage may employ professional help such as an architect, engineer, quantity
surveyor or project manager to assist with the decision making and to check the design
information (Wilkinson and Scofield, 2003).

In terms of contractual relationship, the client has one main contract with the design-and-
build company for the design and construction of the project. The client may have smaller
contracts with professionals for advice and scope design in the early stage of the project.
The contractual relationship structure of design and build is shown in Figure 2. The single
point of contract between the client and the contractor means that the client has the
advantage of dealing with one single organization, which would be responsible for all
aspects of the project (Gregus, 2007). For instance, in the event of dispute, the
responsibility can be unambiguously attributed to a single source — the contractor

(Rampling Associates, 2007).

According to Walker and Hampson (2003), the relationship experience for project teams
moves toward treating design and construction supervision entities as being contributing

partners in an enterprise to deliver a project solution that combines the skill of both design
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and construction group. Dulaimi and Daizeil (1984) opine that design-and-build system
improves project team integration. On the other hand, inherent buildability can be achieved
as design-and-buitd contractors being primarily builders, make constructability inputs that
can be of significant value in developing cost effective and practical design sofutions
{(Walker and Hampson, 2003).

Since the construction team is working togetner from the outset, design-and-build
procurement system offers the opportunity to save time and money (Peck et al, 2005)}. Kelly
et al (2002) note that this system is a fast-track strategy where the construction can start
before aft the detailed design is completed, but at the contractor’s risk. Additionally, price
certainty can be obtained before construction starts, provided the client’s requirements are

adequately specified and changes are not introduced during the implementation process.
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Figure 2: Design-and-build system (Source: Wilkinson and Scofield, 2003)



By transferring risks to the contractor, the client loses some control over the project (Kelly et
al, 2002). Rampling Associates (2007) note that, as the designers are employed directly by
the design-and-build contractor, the client’s interest may not always be given first priority.
Consequently, any client requirement, which is not directly specified in the tender
document, will constitute a change or variation to the contract. Changes are usually more
expensive to introduce after the contract has been let, compared with other types of
procurement system (Kelly et al, 2002). In addition, specification is a risky area for
inexperience clients: over specification can cut out useful specialist experience; under
specification can be exploited. Accordingly, it is difficult for the owner to verify that it is
receiving the best value for money, without a great deal of confidence in the design-and-
build contractor. Similarly, Richards (2005) argues that experience suggests that in an effort
to bring projects in on budget, design-and-build contractors can often compromise on

design and this can be a problem to clients.

Rampling Associates (2007) note that many clients that are disposed to short tender period
under traditional procurement system, fail to give design-and-build tenderers adequate time
to prepare their design or undertake crucial activities of estimating, subcontract enquiries
etc. This can lead to tenders being inflated to cover unforeseen costs. Since each
tenderer’s bid is based on a different design, programme and cost, tenders can be difficult

to compare (Rampling associates, 2007; Kelly et al, 2002).
Novation

According to Ng et al (2006), novation system is very similar to the design-and-build
system, except that the design team is selected by the client and subsequently ‘novated’ to
the contractor. ‘Novation’ is a legal agreement that occurs when a client transfers the
contractual obligation with the design team to a contractor (Howden and Billiard, 1992).
Walker and Hampson (2003) note that in this system, the contractor is responsible for
design development, working details and construction with the assignment of the design
team from the client. Initially, the client commissions a design team to undertake a partially
complete design instead of each design and build company separately developing a design
to a proposal stage. Upon successful negotiation of the construction contract, the design
team and its design is passed to the successful bidder (Walker and Hampson, 2003).
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Ng et ai (2006) observe that the contractual refationship between client and design team is
transferred once a contractor is appcinted for the project. The client novates to the
contractor the design team's right and responsibitity for the project in its entirety until project
completion (i.e. the post-novation phase) The new contract between client and contractor
replaces the original contract between client and design team entirely. The contractor is
therefore contractually responsible to client for both design and construction once novation
has taken place. The contractual relationship structure of novation system is shown in

Figure 3.
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Figure 3: Novation system contractual relationships (Adapted from Ng et al (2006))

Walker and Hampson (2003} note that novation procurement system is very attractive for
the client as the clent's risk can be reduced when the contractor takes over design
development after novation while accepting pre-novation design assumptions. This system
ensures a greater consistency in design as the design team originally appointed oversees
the entire phases of the project development. Ng et at (2006) argue that there may likely be
fewer conflicts between the client and the contractor because the contractor no ionger

needs to seek claims through variations. Additionally, novation aliows fast tracking and
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fixed price. However the client forgoes some flexibility of making design changes without
incurring potential cost penalties (Walker and Hampson, 2003).

In contrast with the design-and-build system, Chan (1998) argued that client has a greater
degree of control over design and quality in novation contract since the contractor is
appointed after the initial design is developed. Ng et al (2006) observe that since the
preliminary design should have evolved during the bidding phase, the bids obtained will not
be based on completely different designs. This makes bid analysis much more objective
than is usually possible with the traditional design-and-build system.

Walker and Hampson (2003) are of the view that novation type of procurement system has
had numerous successes. For instance, the Adelaide Entertainment Centre was the
example of Australian project that successfully used a novated design approach (Chan and
Tam, 1994). The followings are the comments arising from the practice of novation system
(Chan, 1996):

e For a limited marketplace with insufficient companies who do not have a proven
record of both designing and constructing — perceived risk of taking over a design
deters many would-be tenderers.

e By accepting a novated design companies accept errors and omissions and other
potential problems including a design that may potentially prove unworkable

e The architect will no longer supervise quality control or exercise sanction once
novation occurs. This is difficult for many designers, as their reputation is closely
associated with their work, which may be modified in a way that could upset them

¢ Once novation occurs, the contractor pays the design team. This may pose a
financial risk to the design team if they believe that the contractor is not financially

reliable.

In addition, Ng et al (2006) note that novation procurement system may be disliked by most
contractors, with 96% of contractor respondents in a recent UK study indicating they would

prefer not to use the system.

Turnkey / Package Deal

Turnkey procurement system provides for a contractor supplying design and builds services
to also finance the project. The contractor is generally paid upon completion of
commissioning and testing. Literally, the client pays for the project and gets the key to gain
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access to the project (Walker and Hampson, 2003). Speculative development, especially
for private housing is a prime example of turnkey project. The authors further note that this
procurement system shares some similarities with the package deal system except that the
contractor does not undertake to operate the constructed facility. These system approaches
suit many clients who wish, for tax or other financial purposes, to only make a payment
upon delivery of an accepted product.

Total package/ Build-operate systems

Walker and Hampson (2003) hint that in this procurement system, a client’s project needs
are met by an entity that contracts to design, build, operate, own for some period of time
and transfer the facility back to the owner. There are variants of total package such as BOO
(Build-Operate-Own), BOT (Build-Operate-Transfer) and BOOT (Build-Operate-Own-
Transfer). Wikipedia (2007a) hints that during the time the project proponent operates the
facility, it is allowed to charge facility users appropriate tolls, fees, rentals, and charges
stated in their contract to enable the project proponent to recover its investment and
operating and maintenance expenses in the project. However, this system is more common
for government infrastructure projects than building because the concession allows for tolls
or other payments to be made by end-users to cover the cost of both procuring the facility
and its operation (Walker and Hampson, 2003).

Walker and Smith (1995) argue that the total package requires the contracted parties to
accept the conventional wisdom that risk should be assumed by the party within whose
control the risk most lies. A major function of this system is therefore to recognize and

provide a mechanism for the assignment and management of those risks.

The advantage of this arrangement is that it extends the ideas of constructability further to
embrace lifecycle cost effectiveness. If the entity proposing the design solution is
responsible for maintaining and operating the facility then they will have the incentive to
reduce long-term costs and thus develop a highly cost effective product over the product
lifecycle (Smith, 1999). In addition, the entity undertakes financing, design and construction
as well as operation and so the client is taking no direct cost risk other than the possibility
that the facility does not meet its needs or that the concession arrangement is
unsatisfactory (Smith et al., 1994).
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As a cautionary note, experience with BOO/BOT/BOOT scheme reveals some failures.
Generally these have been based on failures of trust and/or communication. One of the
most prominent failures has been in the Bangkok Second Stage Expressway (Walker and
Hampson, 2003).

Management oriented

A management oriented procurement system will generally be chosen where the client
requires a hands-on involvement. This allows for a high degree of innovation throughout the
project. This system also known as the “fast track” method due to their overlapping of
design and construction, leading to shorter overall project duration (Gregus, 2007).

The variants of management oriented system are management contracting, construction

management, and design and manage or project management.
Management Contracting

With this contract strategy, a management contractor is engaged by the client to manage
the building process and is paid a fee. The management contractor is responsible for all the
construction works and has direct contractual links with all the works contractors. The works
are subdivided into trades and let as a series of work packages. The client employs the
design team and therefore, bears the risk of the design team delaying construction for

reasons other than negligence (Kelly et al, 2002).

Kelly et al (2002) note that this system is a ‘fast-track strategy where all design work will not
be complete before the first works contractors start work, although the design necessary for
those packages must be complete. As design is completed, subsequent packages of work
are tendered and let. With the agreement of the client, the management contractor selects
works contractors by competitive tender to undertake sections of the construction works.
The client reimburses the cost of these work packages to the management contractor who,
in turn, pays the works contractors. The management contractor coordinates the release of

information from the design team to the works contractors.
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Kelly et al (2002) identify the main advantages of this system:
+ Time-saving potential for overall project time
* Buildability potential
e Breaks down traditional adversarial barriers
e Parallel working is inherent
¢ Changes can be accommodated provided packages affected have not been let and
there is little or no impact on those already let

o Works packages are let competitively

However, Hashim (1997) argues that the quality of workmanship may suffer because the
actual construction works are carried out by works or package contractors who are
employed, coordinated and administered by the management contractor, and in which the

criterion of high quality in workmanship is not a priority by management contracting client.

The contractual relationship of this type of procurement system is shown in Figure 4

Construction Management

Walker and McDermott (1999) describe the attributes of the construction management
system, where the client does not allocate risk and responsibility to a single main
contractor; instead, the client employs the design team, and a construction manager is
engaged as a fee-earning professional to programme and coordinate the design and
construction activities and to improve the buildability of the design. Construction work is
carried out by trade contractors through direct contracts with the client for distinct trade or
work packages (Kelly et al, 2002). Gregus (2007) notes that this system is slightly different
from management contracting system where there will be a construction manager

intermediary between the client and works contractors.

Walker and Hampson (2003) are of the view that under construction management system,
the contractor acts as ‘consultant’ builder providing significant advice on the practicality of
the design and expected construction method to be employed. In adopting the construction
management system, the client will be closely involved in each stage of design and
construction and needs to maintain a strong presence through a project management team
that is technically and commercially astute (Kelly et al, 2002). Therefore, this system is not
suitable for inexperience client in the construction industry.
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Figure 4: Management contracting system
(Source: Wilkinson and Scofield, 2003)

As other innovative procurement systems, this system also allows the overlap of design and

construction and therefore can speed up the project. However, Kelly et al (2002), argues

that although the time for completion can be reduced, price certainty is not achieved until

the design and construction have advanced to the extent that all the construction work

packages have been let.

In this type of procurement, client has multiple contracts with designers, construction

manager and contractors. The contractual

management system is shown in Figure 5.

relationship structure of construction
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Figure 5: Construction management system (Adapted from Kelly et al, 2002)

Design and manage

Under this type of procurement system. the client appeints a single firm to design and
deliver the project but specialist contractors are appoinied to underake the construction
work by negotiation or in competition (Mbanjwa, 2003) There are fwo variants of this

system: contractor project management and consultant project management.

1. Contractor project management

According to Kelly et al (2002), this strategy is similar to management contracting. The
project design-and-manage firm takes a contractual risk {o deliver the project to an agreed
price and time targets and delivers the project by employing the works contractors as its
subcontractors {o design and/or construct (Mbanjwa, 2003). The contractual retationship

structure of this strategy is shown in Figtire 6.
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Figure 6: Design-and-manage contractor project management contractual relationship
structure (Adapted from Kelly et al, 2002),

2. Consuftant project management

Under this variant, the design-and-manage firm may act as the client’'s agent only and other
contractors enter into direct contracts with the client, who takes the time slippage and price
risks (Mbanjwa, 2003). The contractual relationship structure of this strategy 1s shown in

Figure 7.

Kelly et al (2002} list the main advantages of this system as follows:
» FEarly completion is possible because of overlapping activities
« |t can be applied to a complex building
 The design-and-manage firm assumes risk and responsibility for the integration of

the design with construction

However, the disadvantages of the system include the following:
¢ Price certainty i1s not achieved until the last work package has been let.

= The client loses direct centrol over the design quality,
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Figure 7: Design-and-manage consultant project management contractual relationship
structure {Adapted from Mbanjwa (2003))

Collaborative approach

The collaborative or the relationship based procurement systems rely upon high level of
trust and commitment of individuals working as coherent teams to achieve common
objectives (Walker and Hampson, 2003). Indeed, there is an assumption {Latham, 1994)
that greater collaboration between clients and contractors would be beneficial. Nowadays,
collaborative method is seen as a very comprehensive procurement system that offers
numerous benefits for project participants as well as encourages the industry to stay

competitive globally.

Three popular forms of collaborative approaches are partnering, private-public partnership
(PPP) and alliancing.

Partnering

A desire to avoid the problems caused by conflicts between different participants in the
construction process has been an important driver behind the emergence of partnering
system in 1990s (Barlow et al. 1997). The Consiruction Industry Institute {Cll, 1991) defines
partnering as, "a long term commitment between two or more organizations for the purpose
of achieving specific business objectives by maximizing the effectiveness of each
participant's resources” (p2). This requires changing traditional relationship to a shared

culture without regard to organizational boundaries. The relationship is based on trust,
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dedication to common goals, and an understanding of each partner's expectations and
values. Expected benefits include improved efficiency and cost effectiveness, increased
opportunity for innovation, and the continuous improvement of quality products and
services.

Walker and Hampson (2003) argue that there is no partnering contract as such; rather an
agreed partnering Charter forms the basis of a working agreement that is intended to shape

a non-adversarial culture and to promote win-win working relationship between partners.

Nowadays, partnering has become an established concept for procuring buildings with wide
acceptance in the USA, Australia and the UK (Rowlinson and McDermott, 1999). This is
one type of innovative procurement options established with the purpose to overcome the
shortcoming in the traditional procurement system. Essentially, the most concern for client
in partnering system is to reduce the cost of construction and improve its efficiency (Barlow
et al, 1997). Other drivers include:

e The need to carryout projects with specific requirements which could not be fulfilled

using traditional procurement methods.
e A desire to rationalize their supplier base
e The need to ensure that contractors and suppliers adequately represented the client

to their public customers or other internal clients

Partnering offers numerous benefits to the clients and all participants of the project. Barlow
et al (1997) reveal the mutual benefits of partnering to all participants as follows:

e Improved project quality

¢ More effective use of personnel

¢ Reduced claims and litigation

e Better working environment

e Improvement in cost, scheduling and profitability

e Responsiveness to changing business conditions

Similarly, in a study of US Army Corps of Engineers construction projects, Walker and
Hampson (2003) highlight other intangible benefits of partnering to include:
e Reduced administrative paperwork

¢ More enjoyable project work environment
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¢ Reduced communication barriers

o Less adversarial relationships

Despite the potential advantages derived from the partnering system, it entails risks and
problems in its implementation. Commitment by all parties is a key challenge, with problems
such as uneven level of commitment, continuity of commitment, lack of commitment and
upfront commitment (Rowlinson and McDermott, 1999). Cultural issues involved in
changing the way a company works, as part of the partnering requirement, can also be
problematic. Since the adversarial ways run deep and hard to change, the partnering
philosophy is very hard to introduce in practice and it could easily be taken over by the
traditional philosophy. In addition, Barlow et al (1997) note that there is a grumble from the
contractors and suppliers that partnering is an expensive approach to procurement because

of higher management overheads, with an uncertain pay-off.

Public-private partnership

One popular variant of partnering is Public-Private Partnership. Ascari Partners (2005) note
that Public-Private Partnerships exist in a wide variety of forms and applications and are the
standard way of delivering many public sector outputs especially for infrastructure projects

in New Zealand.

Public-private partnership or sometimes referred to as PPP is a system in which a
government service or private business venture is funded and operated through a
partnership of government and one or more private sector companies (Wikipedia, 2007b).
Broadly speaking, a public-private partnership can encompass any relationship between the
public and private sectors, which produces an asset or delivers a service (Ascari Partners,
2005).

Katz (2005) distinguishes between PPP and conventional private sector procurement by the
aid of the contractual relationship structure shown in Figure 8. The author notes that, in
PPP system, the job of producing detailed designs, finding the finance, organizing the
construction and on-going management of the facility are carried out by the private sector. If
coordination and financing are carried out by a public sector agency but all other elements
are carried out by the private sector, then the arrangement can be called “conventional

private sector procurement” as illustrates in Figure 8.
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Figure 8: The differences in the structures of PPP and Conventional private sector
procurement (Adapted from Ascari Partners, 2005)

Ascari Partners (2005) argue that there are a large number of international examples of
public-private partnerships in the infrastructure sector, which involve transferring
responsibility for undertaking not just design, construction and maintenance, but also
financing and operational responsibility to the private sector, for a defined period of time
such as BOOT (Build, Own, Operate, Transfer), BOT (Build, Operate, Transfer), DBFM
(Design, Build, Fund, Manage), and DBFO (Design, Build, Finance, Operate). These
models of public-private partnerships are characterized by a high degree of sharing of
investment, risk, responsibility and reward between public and private partners. Essentially,
they allow for greater opportunity for the public sector to transfer specific project risks to the
private sector than would be the case under a simple design and construct model. In
addition, in some types of PPP, the government uses tax revenue to provide capital for

investment, with operations run jointly with the private sector or under contract.

In another variant - the Private Finance Initiative (PFI) - capital investment is made by the
private sector on the strength of a contract with government to provide agreed services
(Wikipedia, 2007b).Compared with traditional procurement system, this system offers
potential to fill the prevalent shortcomings of the traditional system by providing:

o Dbetter whole-of-life project evaluation,

e stronger incentives to innovate and minimize whole-of-life costs,

e access to additional capital without affecting the gross debt target (Katz, 2006).
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However, PPP contracts are typically much more complicated than conventional
procurement contracts where it involves a very large tendering and contracting costs as
well as the costs of contract renegotiation. Ascan Partners (2005) are of the opinion that
high transaction costs arising from complex processes and the need for highly skilled
resources to develop, manage and monitor projects are a common factor across large PPP,
at least during initial projects. Other disadvantages of this system are:
» the difficulties of ensuring good performance, especially with respect to “soft’
performance dimensions,
» the difficuity for the government not to intervene if the provider threatens to go
bankrupt.

e Potential trade-off between financial and social objectives.

Alliancing

As previously described. the philosophy of partnering introduces the ‘joint' commitment
rather than ‘share’ commitment between the participants of the project. indeed, Iin

partnering system, Walker and Hampson (2003) argue that-

“One team may ‘sink or swirn’ without necessarily affecting the business position of
teams. One team may make profits from a praoject while other parinered firms/teams

may actually make a financial lost™ (p.53)

Essentially, the alliancing philosophy introduces that if one team in the alliance under-
performs then all the other alliance partners are at risk of losing their rewards (profits and
incentives) and could even share losses according to the agreed project pain-sharing /
gain-sharing model (Kennedy and Budiawan, 2003). in addition, Rowlinson and Cheung
(2005) note that No Dispute clause in the alliance agreement embedded the fundamental
philosophy of allancing where decision making should be focused on the project outcome

and “best for project” practice.

Walker and Hampson (2003) note several vital components that differentiate alliancing from
partnering as follows:

+ Level of trust and commitment

+ Degree to which the reiationship is planned and nurtured rather than forced or

required as a condition of contract
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e Way in which the relationship is initiated, fostered and maintained as part of an
integrated procurement process
* the degree to which transparency/open-book philosophy is maintained

e the way in which risk and reward is treated.

Collaboration between alliance partners is vital for a successful alliance project. Rowlinson
and Cheung (2005) note that during collaboration, alliance partners are able to share
resources including professional expertise. In addition, through the open and transparency
of communication, foreseeable risks are exposed and parties have a better understanding

of each other's needs.

Alliancing offers potential advantages for the industry, including (Lendrum, 1998):

e Continuous improvement based on trust, cooperation and commitment

e Higher profitability

e Greater employment opportunities

e Positive impact on the economy, society and the environment

o Positive cultural change for both organizations at all levels based on trust,
cooperation and commitment.

e Adding value based on an open learning environment; allowing for high skills and
fast adaptation to change

e As a benchmark against world best practice.

Although alliancing has been successfully used on civil and process engineering project as
well as general building project, this type of procurement is mainly suitable for large or
mega projects. It offers a medium to meet client’'s needs, but it must be borne in mind is
that there are very few mega projects in the construction industry compared to the small
and medium size projects and therefore, not all the shortcomings in small and medium size
projects can be addressed by this type of procurement.
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2.3 Clients and procurement needs

2.3.1 Classification of construction clients

The client in the construction industry can be defined as the initiator and the sponsor of a

construction project. It denotes the person or organization that initiates the building process

and appoints the building participants. The client is the main player in the construction

industry and provides the most important inputs that detect how the construction industry

performs. Newcombe (1994) points out that the most obvious thing that the industry
expects from the client is the decision to build. Essentially, the client sets the objectives and

requirements and then the construction industry turns those objectives into reality.

Clients can be categorized in many ways. Wilkinson and Scofield (2003) attempt to classify

clients in the construction industry based on the following parameters:

Expenditure: whether high, medium or low

The types of project they are initiating such as residential, commercial, industrial or
civil

The level of skills and expertise in the construction industry

The size and experience of the client’s organization.

Rowlinson and McDermott (1999) note that commercially, the client may exist in one of

three broad areas:

Outside the construction industry

Within the construction industry: for instance government or local authority
departments with their own professional staff

Partially outside the construction industry such as property developers with

associated construction companies.

From a different perspective, Newcombe (1994) classifies clients into two groups:

public authorities, which are accountable to society for the projects undertaken and
so have an obligation to provide some form of service;

private organization with their main obligation being to maximize stakeholder’'s

benefits.
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Generally, inexperience clients do procure buildings on one-off basis and need to purchase
construction expertise from outside the organization (Masterman, 1992; Newcombe, 1994).
Rowlinson and McDermott (1999) provide further insights into the nature of construction
clients and their recent transformations:

e An occasional builder to a regular builder

¢ Naive of construction process to being highly sophisticated

e A distinct person or body to a much more unfocused and temporary

multiorganisation
e Outside the construction to within it” (p.31)

Mbanjwa (2003) notes that experienced clients now challenge all aspects of the building
industry’s performance in search for better value, faster construction and higher profit.
However, the key issue to be borne in mind is that the client is the financier and the initiator
of a construction project and provides the most important perspective on how the
construction industry performs. Understanding of the category of a particular client provides
insights into the level of experience and the peculiar needs of the client and informs the
consultants on the reliability or authenticity of the brief given by the client. For instance,
briefs given by the inexperienced and one-off procurer-clients should be received with
caution, while those of experienced and regular procurers are expected to be reliable and
subject to little or no variations over the project development phase. However, regardless of
the category and level of experience of the client in the construction industry, it is vital to

understand their objectives and requirements in order to deliver to their expectation.

Figure 9 shows the broad categories of clients and the category delineated for the study —
i.e. private sector commercial property clients. This client grouping was delineated for the
study because they are frequent procurers who are well experienced and who have in-
depth knowledge of the construction industry and their exact requirements, and so are well
informed to give authoritative feedback on the issues being investigated (Mbachu and
Nkado, 2006).
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Figure 9: Broad categories of clients and the category delineated for the study

Basically, procuring a construction project within the designated time, cost and quality is the
prime objective of clients (Mbachu and Nkado, 2006; Raftery, 1999; Luder, 1986). Latham
(1995) identify that client’s needs and expectations in relation to construction projects will

include the following:

Value for money
Pleasing to look at
Free from defects on completion

Fit for purpose

Supported by worthwhile guarantees

33



» Reasonable running cost

v Satisfactory durability,

Mbanjwa (2003) adds cost and quality as part of client's needs in the procurement process.
However, due to construction projects differing in nature, size and complexity, clients may
attach different levels of importance to each of the three key client needs. For instance.

Mbanjwa (2003) notes as follows:

“Cost, for example, may need fo be traded off on a project that requires very high
standards of qualiity. Time, on such a project, may aiso be lraded of iri order (o ensure

that the high quality levels expected from the project are indeed achieved.” (p.10).

Kelly et al (2002) prioritize likely client's objectives by client type since these objectives will
obviously vary from client to client. Table 1 shows the examples of prioritized criteria by
client types.

Table 1: Priority needs of clients in the procurement process
Source {(Kelly et al, 2002)

(hwner-occupier Developer Investor

(%) (%) (%)
Performance
{Functivnality/quality) 43 2t 30
Time
{Certainty or speed) 25 S0 30
Cost
(Certainty or priec) 30 30 20
Total 100 100 oy




Cost
According to Newcomb (1994) cited in Rowlinson and McDermott (1999), one of the most

important things that a client expects from the construction is unbiased advice and accurate
information. Therefore, the client has an obvious need to determine a realistic budget
before design to evaluate project feasibility, to secure financing, and as a tool to choose
from among alternative design or site locations. The certainty of project cost including
capital, running and maintenance cost is very crucial for the client in making decision and
evaluating the worthiness of the project. Once the budget is determined, the client requires
that the project to be completed at or near the established figure without excessive overrun.

In theory, the adoption of the traditional approach based on full drawings and bills of
quantities should give clients a firm and fixed construction price (Rowlinson and McDermott,
1999). Unfortunately in practice, there are very few projects that actually completed within
the tendered price due to full drawings and bills of quantities often are not available when
the project goes to tender. The authors further note that this has lead to:

e “alack of flexibility

¢ a price to pay in terms of claims-conscious behavior

« the fallacy of cost certainty

e arelease of control by the client organization?” (p.49)

This means that the traditional system failed to address this one of the most important

criteria of the clients needs in procuring a construction project.

As a lesson from the past experiences, many researchers note in their research that the
client pressurizes to obtain “best value” or “value for money” in a construction project. What
does “best value” or “value for money” mean? Could it be equated with achieving a
reduction in cost? Or purchasing a service or good in the cheapest price could be
considered as “best value” or “value for money? At the simplest level, the concept of value
for money is “you pay $1 and you will get a good or service that worth $1 value”. Atkin and
Brooks (2005) opine that whereas cost is easier to measure, value for money is concerned
with quality of a service and the economy, efficiency and effectiveness with which it is
delivered. Undoubtedly, Rowlinson and McDermott (1999) are certain that most clients will
look to see increased profitability and productivity from the outcome of the procurement

process. This is because once decision to build a building or infrastructure is made, it
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requires large sums of money to be expended and “locked up” in perpetuity or for a
considerable period of time.

Quality

According to Wilkinson and Scofield (2003), quality means producing a product or service
that is of a high standard and is fit for purpose. In short, meaning that it does what is
supposed to do. In the construction industry context, the expected quality and specification
of a project are set up in the outset of the project itself. Essentially, the functionality,
durability and easily maintainable facility with no latent defect are the aspects of quality
expected by the clients in procuring any construction project regardless whether the project
is for commercial and business purposes or for individual self occupied. Once his entire
requirement is briefed at the early stage of the project, the client requires that the expected
quality of product could be delivered.

Schedule
According to Griffith et al (2000), the late completion of whatever purpose of the built

product, will result the contractor’s loss of income, which is often reflected in the amount of
contractual liquidated and ascertain damages. Similarly, clients have vested interest in the
handover and commissioning of a project in a realistic time frame. This is because the date
of completion of a new facility can be crucial, either in terms of generating revenue from the
facility, or in terms of providing needed functional space by a particular deadline (Peck et al,

2005).

In the construction industry context, time is very crucial as it is related directly to the cost
factor. The longer the construction period, the higher the cost of construction will be. Speed
in construction is one of the most important client’s requirements in procuring a construction
project in order to meet forecasted business profit and objectives which is set up at the
outset of the project. Therefore, clients require that the project could be completed within

the estimated realistic time frame.
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Risk

Risk constitutes another major factor of the client procurement needs. Due to the
misalignment of objectives between client and contractor, the management and distribution
of risk should be done in contemplated way. Gilbreath (1992) advocates the important of
risk management in construction procurement:

“Special difficulties abound in construction. By its very nature, this business is fraught
with risk. People and companies are brought together, often for the first time, working
in unique combinations, under different agendas, and some with incomplete
information and opposing objectives — and all under pressure of time, money and
technology. Risk is the underlying presence and how you confront risk — recognize fit,
provide for it, and counter it when you can — is the major factor in whether or not you
will be successful” p.vii

Basically, the client’s risk in a construction project can be transferred to another through a
medium of contract. The traditional procurement approach introduces that the risk to be
shared equally between client and contractor. This is one of the preference factors of client
to traditional method than others even in fact, they aware that this method causes many of
woes of the industry. Similarly (but conversely), the management oriented procurement
approaches of Management Contracting and Construction Management will retain most of
the risk on the client. Meanwhile in the Design and Build option, all risks are transferred to
the contractor, which consequently will lose the client's control upon the projects (Kelly et
al, 2002). However, according to Masurier et al (2006), the introduction of new procurement
method that based on collaborative relationship for example Alliancing, provides risk and
profit sharing between parties in a construction contract. This method introduces the “win —
win situation” where the parties share of the “pain” or “gain” depending on how the project
outcomes compare with the pre-agreed targets which have been jointly committed to.

All the procurement system properties have their own pros and cons over the risk
management aspect. A conscientious decision regarding allocation of these risks among
project participant should be made so that all areas of exposure are properly understood.
The key to borne in mind is that, risk is a major factor that determines the success and the
smoothness of a construction project and should be taken into consideration during the

procurement system selection process.
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Variation
Variations in the scope of the project very often result in increased cost, and usually more

expensive to introduce after the contract has been let. A variation order is usually not a
well-liked situation for the client, unfortunately in practice, the issuance of variation cannot
be avoided in a construction project although the client’'s requirement has been properly
briefed at the outset of the project. Some variation cannot be avoided due to outside the
control of the project team for instance changes in interest rate, inflation, legislation etc.
(Rowlinson and McDermott, 1999). Though traditional procurement approach offers that the
variations to scope can introduced tolerantly, but the key issue should be borne in mind is
that the variation is a “cancer” in construction industry. It is not only overrun the project cost
but also reflect the uncompetitive ness of professionals of the project. Therefore, the
introduction of variation should be controlled and implemented in a much contemplated

way.

Many attempts have been made by the construction practitioners and researchers to study
on the pitfalls in the construction industry caused by the variations. But in practice, the
construction industry is full of uncertainty and unpredictability that influence by many
internal (between the construction industries) and external (outside the construction
industry for instance political stability, global market impact, natural disasters and etc.)
factors (Kelly et al, 2002). As a cautionary note to this fact, clients require a procurement
arrangement that the variation could be introduced in reasonably easy to arrange and value

with the incurrence of reasonable financial penalties.

Client’s involvement
Client is the sponsor and the financier of a construction project. Since a considerable

amount of money to be invested in a project, clients require that their idea or involvement to
be considered through out the project period. Unfortunately, their involvement or
interruption to the project is limited to some extent by the building and construction contract.
Due to the development of the procurement system over the pass few decades, the level of
client's involvement in a construction project also has changed. Essentially, the level of
client’s involvement is directly related to the risk bearing of the project. This is because the
greater the client’s involvement in the project the greater the risk to be borne by the clients.
Nevertheless, the excessive client’s involvement might bring harm to the project. This is
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evident where in literature indicate that the excessive client’s involvement has become one
of the factors that lead to the project failure (Mbanjwa, 2003)

2.3.3 Other needs

Clients have other needs, which cannot be easily addressed by the choice of an
appropriate procurement arrangement option. The following sections identify these needs.

Construction safety and health
Construction safety and health is greatly concerned by the New Zealand construction

industry. It is evident by the inclusion of quality health and safety systems as a qualification
for the licensing of Building Practitioners under the Building Act as a mean of achieving the
goal of the Construction Industry Council (CIC) Health and Safety strategy which aims for
zero fatality record within five years (RMBF, 2006). The responsibility is clear and
specifically placed upon clients, designers and contractors to be proactive in the planning,
co-ordination and management of safety and health. This is a positive initiative, which
deserves the support of the entire industry since safety is everyone’'s business.
Undoubtedly therefore, this safety and health factor should be taken into consideration in

the clients’ decision to procure their project.

Sustainable construction
Sustainable construction is one of the most important upcoming concerns for the

construction industry. According to BRANZ (2004), sustainable construction is the
application of sustainable development to the construction process by the construction
industry. As far as we are concern, the construction industry is typically characterized as a
major consumer of energy and resources, and producer of a significant amount of waste.
Rowlinson and McDermott (1999) note that, the consequences of waste generation are
often borne by the community rather than those who have generated it. Therefore, the
efficiency use of energy and resources that last for generations is viewed as a very
important factor to be adopted in a construction project.

Commenting on the analysis of the 265 submissions received on the New Zealand
Government’s discussion document “Building for the 21* Century — Review of the Building
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Code”, the Building Issues Minister Clayton Cosgrove said that the feedback shows the
public shares the government concerns over factors such as climate changes and the need
for sustainable development (RMBF, 2007). This is evident that the New Zealanders are
very concern regarding to the environment sustainability and push that the construction

process to be done in ways that are socially and ecologically responsible.

The UK strategy for more sustainable construction, Building a Better Quality of Life,
suggests key themes for action by the construction industry. “They are:

+ design for minimum waste

» lcai construction & minimise waste

» minimise energy in construction & use

= donot poliute

» preserve & enhance biodiversity

* conserve water resources

= respect paople & local environment

e monitor & repor, {ie use benchmarks) "(SCT, 2004)

However, the sustainable developraent or sustainable construction not only pressurizes on
the environmental aspect, where it should cover the aspect of social and economic
sustainability as well. This is because thare is a growing awareness of the impact upon
society's long-term future of the process of developing the built environment. For instance
Walker and Walker (1899) argue “if we cannol create a sustainable product or industry,
then our industry sectors are deoomed to die” {p 132). Kelly et al (2002) note the aims of
sustainable development outlined by the UK government are as follow:

+ Social progress which recognizes the needs of everyone

=« Effective protection of the environment

e Prudent use of natural resources

« Maintenance of high and stable levels of economic growth.

In New Zealand, in order to meet the Kycto Protacol obligation as well as the awakening of
public conscience, the sustainable copstruction becomes one of the factors to be

considered by clients in procuring a construction project.
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From a different perspective, Mbachu (2003) categorizes clients’ needs into stated and non-

stated but expected needs as follows:

Typical stated needs of clients

These may also vary from one client to the other. Generally, typical stated needs of clients

may be understood from the procurement assessment criteria listed by the National

Economic Development Office (NEDQO) (1985) report. These include:

Time (programme) certainty
Controllable variation
Complexity

Quality

Price certainty

Competition

Division of responsibility

Risk avoidance.

Typical ‘non-stated but expected’ needs

These may include the following:

Empathy: Clients expect their views to be respected. It is advisable for the service
provider to put himself or herself in the shoes of the client and see things from the
client’s perspectives, rather than insisting on the objective reality (Salisbury, 1990)
Unbiased advice

Reliable and accurate information/reports

Honesty and integrity

Cordial relations

Value for money

Timeliness and comprehensiveness of service

Assurance of quality of service (performance capabilities).
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2.4 Selection of an ideal procurement system

The study on the selection of appropriate procurement system to ensure the success of a
construction project has gained much attention from practitioners in the industry recently
(Chang and Ive, 2002). Many attempts have been carried out to develop various models to
assist in decision of the selection procurement system process. The followings are the
examples of previous study that have been made for this purpose:

e Alhazmi and McCaffer (2000)

» Cheung et al (2001)

+ Chang and lve (2002)

e Ngetal (2002)

e Luu et al (2005)

Unfortunately, according to Chan (2007), none of those models has been widely adopted in
practice. The most significant possible reason is the lack of a universally applicable set of
criteria to determine the appropriateness of a procurement system (Ireland, 1985)

In the process of procurement system selection, Rowlinson (1999) suggests the client’s
guides to assist in procurement system selection that produced by NEDO (1983). This
guide lists nine separate criteria by which the client is expected to set priorities for its
construction project. The criteria are as follows:
e Time: is early project completion required?
¢ Certainty of time: is project completion on time important?
e Certainty of cost: is a firm price needed before any commitment to construction is
given?
e Price competition: is the selection of the construction team by price competition
important?
e Flexibility: are variations necessary after work has begun on-site?
e Complexity: does the building need to be highly specialised, technologically
advance, or highly serviced?
e Quality: is highly quality of the project, in terms of material and workmanship and
design concept, important?
e Responsibility:
1. s single-point responsibility to you, after the briefing stage, desired?
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2. Is direct professional responsibility to you from the designers and cost
consultants desired?

e Risk: is the transfer of the risk of cost and time slippage from you important?

However, the author notes that in certain circumstances, it maybe impossible at the outset
clearly to define the key issues of procurement criteria. Thus, in such a situation it must be
borne in mind that the selection process can only be a satisfying process rather than
providing a definite answer to the procurement system question.

2.5 The most popular procurement system

There is a consensus of opinions by all researchers and building practitioners around the
world that the traditional procurement system is the most popular and widely adopted by
this industry to procure a construction project (For example Latham (1994); Taylor et al
(1999), Richards (2005)). The popularity of the traditional procurement system is due to a
range of benefits but the most prominent reasons are; most clients and contractors have
wide experience of it; the system offers some price certainty if the design has been fully
scoped out prior to construction; and it gives the client greater control of design as by

default, the client controls the design team.

2.5.1 Reasons underlying client’s preference for the traditional
method

The reasons underlying client’s preference to the popular method entail the followings:

Risk evasiveness
Insufficient knowledge of new innovated procurement system makes clients and other

building practitioners aversive to adopt and prefer to stick to the traditional system which
has been adopted for a long time. Most of them refuse to change and claim that having no
time to learn the new procurement approach. In addition, all parties very understand in
depth the advantages and disadvantages of the traditional system (Richards, 2005) and

prepared themselves to face the risks and responsibilities.
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The adoption of new approach to the company or organization is viewed as a “try and error”
test. Most clients refuse to take risk by trying a new system without proven outcomes. It is
common for clients to ask once they are asked to try a new thing which is uncommon to
them, “What benefit will this system give me?” and “What are the potential problems?” This
is because clients does not like to take risk to adopt new approach due to a reasonable
amount of money has been invested in a project and therefore they only seek for a system

that promises the increased profitability and productivity outcomes.

Emmitt (1997) outlined in his study the difficulty of convincing a client on the new
procurement approach where the author mentioned that there was a learning curve to be
encountered by the client when he was integrated into the decision making process.
Nevertheless, the author opines that the client's learning curve will only delay the benefit of

innovation rather than completely choke it.

Familiarity with traditional
Taylor et al (1999) note that the descriptive traditional system has been the standard

system for more than a century in the UK and in those countries that have adopted the

system imposed by UK and similar power.

Since the traditional procurement system has been widely adopted in the industry to
procure a construction project, this system is viewed as standard procedures by clients
especially in public sector. For instance, Latham (1994) states that after the client is
satisfied with the brief and the feasibility of the project, a typical client’s instinctive reaction
is to get into “ring up an architect or engineer syndrome”. This scenario is seen as for a
typical client, traditional system is the automatic allocation of a specific construction
procurement system for a project. On the other hand, insufficient knowledge of other
innovative procurement system also lead to the preference of most clients to the traditional
system where all the building participants have better knowledge and indirectly would
enhance their effectiveness on their job. Since most clients and contractors as well as
building professionals would have experience of it, this system remains popular and be one
of the factors that obstruct the adoption of the innovation procurement systems.

44



Desire for lowest tender/ competitive processes
Clients, especially in private sector are very desired and tempted for the lowest tender

through the competitive pricing processes. Undeniably, cost factor is the paramount
important to be considered by clients at the outset of the project to evaluate the feasibility of
the project and to secure financing (Peck et al, 2005). In addition, client's business-as-usual
attitude require that the capital cost to be as lowest as possible but desire to gain profit from
the capital invested as much as it can be.

Lowest cost is defined as meaning the lowest dollar value without consideration of the non-
financial attributes (NZCIC, 2006). Walker and Hampson (2003) note that open or pre-
qualified tender competition using the traditional approach almost always results in
acceptance of the cheapest fixed price for the specific work. Therefore, the apparent
attraction of the traditional method as delivering the market or cheapest price, at least
initially, is widely attributed to its continued popularity (Latham, 1994). Furthermore, the win-
lose philosophy of this system promotes the success coming from the expense of others
tempting the preferences of clients as well as others contract participants into the traditional

system.

Prefer the division of the design and construction responsibilities
In most literature, the innovation of new procurement system attempts to overcome the

problem of adversarial relationship between building participants brought by the traditional
system. However, this aspiration is not always achieved. This is because the adversarial
and split responsibility culture runs deep and very hard to change. The division of design
and construction responsibilities become one of the reasons of client’'s preference to the
traditional system. Clients prefer the former stage that is design stage to be handled by
professionals and the latter that is construction stage to be handled by the contractors. The
clarity of responsibility of each project participants will reflect the risk that to be borne by.
This philosophy is crucial for instance, in case of dispute; it would be easy to point out who
should be responsible. This is because there is a clear-cut that the client and professionals
are responsible for the design matters while the contractor will take responsibilities on the

dispute arose due to the construction matters.
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2.7 Summary of literature review

The reviewed literature has provided insights into the prevalent and current practices and

thinking in the field of construction procurement. In addition, related works of researchers in

the past have been studied with a view to visualizing gaps in the literature where the current

study intends to contribute to filling.

In relation to research objectives, the reviews have provided part answers as proffered by

researchers in the past.

The first objective of the study is to identify the criteria that encompass the procurement

needs of the New Zealand construction clients. Outcomes from the literature review show

that client needs in procuring a construction project include:

Cost: The certainty of total cost of the contract including capital cost and whole life
cycle cost.

Schedule: The certainty of estimated time frame and also the speed of design and
construction time.

Quality: The functionality, durability and easily maintainable facility with no latent
defect as well as with aesthetic appearance as expected by the client.

Risk: The degree of risk to be borne by may vary from client to other clients
dependent on how much their involvement on the construction process.

Variation: Clients require a procurement arrangement that the variation could be
introduced in reasonably easy to arrange and value.

Client’s involvements: The level of client's involvement is directly related to the risk

bearing of the project.

Other needs

Sustainable construction: Procurement system that gives attention to social
progress; effective protection of the environment; prudent use of natural resources
and maintenance of high and stable levels of economic growth.

Safety and health: Practices that ensure sufficient time is provided to plan, design
and incorporate health and safety elements throughout the life of the project.
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The second objective is to establish the ideal procurement system for the New Zealand
private sector construction clients. The findings from literature show that many attempts
have been carried out to develop various models to assist in decision of the selection
procurement system process. Unfortunately, none of those models has been widely
adopted in practice. Many researchers concluded that, and the selection process should
consider the clients’ preferences as well as the local cultures to allow modification and
adjustment in order to achieve project success.

The third objective of the study is to identify the most popular procurement system used
and the reasons for its use. The most popular procurement system cited by all researchers
in literature is traditional system. The followings are some of the reason revealed in
literature underlying clients’ preference to this popular method

* Risk evasiveness of client to try new procurement system

o Familiarity of clients and project participants with traditional procurement system

o Prefer the division of the design and construction responsibility

e Desire for lowest tender

Gaps in literature

As indicated above, the reviews of related literature have provided part answers to the
research objectives as proffered by researchers in the past. However, the New Zealand
private clients’ requirements are unique and might be different from the need preferences of
clients in other countries. In addition, although there are various models proffered in the
literature for selecting an appropriate procurement system, none of those models has been
widely adopted in practice. The researcher believes that the ideal procurement system
selection process should consider the unique needs preferences of the local clients, the
practical realities on ground, and the local industry culture, and be flexible enough to allow
modification and adjustments in order to be acceptable and practically operable. . This
study aims to contribute to finding the ideal procurement system that will meet the unique
needs of the New Zealand clients, and that will be attuned to the realities on ground, and so
lend readily to acceptance and practical adoption

47



CHAPTER 3: METHOD

3.1 Overview

This chapter presents the research design and methods adopted in the thesis. It provides a
brief explanation of the steps of the research process, and how they are employed in
relation to each of the thesis objectives. The chapter also highlights compliance with the
Massey University’s Code of Research Ethics, including approval by the Massey University
Human Ethics Committee for the undertaking of the research.

3.2 Research design

The descriptive survey method was used for the study, as the data needed were opinions of
respondents, which were gathered using the technique of observation via pilot interviews
and questionnaire surveys. Prior to the sending of questionnaire, pilot interviews were
conducted with a convenience sample of construction clients, professionals and contractors

in New Zealand.

Constructs generated at the pilot interviews and others sourced from the literature were
used in designing the questionnaires. The questionnaires were subsequently pre-tested
and finally distributed to the sampling frames of the target populations: i.e. registered
members shown in the membership directories of the New Zealand Institute of Building
(NZIOB), the Property Council of New Zealand (PCNZ), the New Zealand Institute of
Quantity Surveyor (NZIQS), the New Zealand Institute of Architect (NZIA), the Institution of
Professional Engineers New Zealand (IPENZ) and the Registered Master Builders
Federation (RMBF). The questionnaires were self-administered; participation was voluntary.
Questionnaire forms were distributed by hand, and some through fax and email. Completed
questionnaires distributed by post were returned using enclosed stamped and self-
addressed envelopes; others were received by fax or as attachments to emails.
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3.2.1 Questionnaire design

A questionnaire was chosen instead of other survey method as it allowed structured
questions to be posed to respondents. The questionnaire comprised of two sections i.e.
Section 1 and Section 2. Both sections had to be completed by respondents. In Section 1
all of the questions had to be answered by all respondents regardless whether they were
clients, consultants or contractors. However in Section 2, the specific questions of
demographic background of each group were developed.

Section 1 was divided into 4 parts, namely:
e Clients preferences in procuring a construction project
* Respondents’ level of usage of various available procurement systems in their
previous and current projects.
e Client willingness to adopt a novel system other than normally used system

¢ Reasons for not adopting a different procurement system

In the first part question, clients’ needs or preferences were listed and questions were
asked based on four categories; cost, time, quality and general needs. However, a series of
detailed questions were developed in the questionnaire in order to encompass their
preferences based on the four categories. In this part also, respondents were asked to rate
the perceived level of importance of every criterion in procuring their projects. In second
part, several number of established procurement systems available in local and
international construction industry were listed. Respondents were asked to rate the
perceived frequency of adoption of the listed procurement system in their past and current
project. Three levels of frequency were used for this question; “Frequently” (3),
“Occasionally” (2) and “Rarely” (1). In the third part of the Section 1, respondents were
asked to indicate their willingness to adopt novel or different procurement system other than
what they were used to. The fourth part focused on a series of reasons of clients’
unwillingness to adopt new or different systems. The identified reasons were sourced from
literature and pilot interviews. Respondents were asked to rate their levels of agreement by
ticking “Agree” (3), “Somewhat agree” (2) and “Disagree” (1).

In Section 2, the following demographic background information was asked:
e Respondents' length of experience of building procurement
¢ Respondents' status in their respective organizations
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o Categories of client groupings for the respondents' organizations

e Purpose groups of buildings/ facilities mainly procured by respondents'
organizations

* Professional affiliations of consultant respondents

* Professional associations of consultant respondents

e Construction businesses of contractor respondents

e Trade associations of contractor respondents

Appendix B2 presents a sample of the questionnaire.

3.3 Research strategy

Figure 10 presents the flowchart of the process used in carrying out the research project
from conception to completion. Eleven steps were involved, which ranged from the
identification of the research problem at the onset, through the review of the relevant
literature, research design, proposal, ethical approval, pilot interviews, questionnaire
administration, data analysis, report compilation, and submission of the draft report, to the
correction and submission of the final report and submission of summary of the research

findings to interested respondents.
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3.4 Target Population & Sampling Frame

The target populations of respondents for the study were construction professionals, clients
and contractors in New Zealand. The sampling frames were registered members of the
following association as indicated in their current membership list:

¢ Registered members of the New Zealand Institute of Building {(NZ!0B})

« Registered members of Property Council of New Zealand (PCNZ)

= Registered members of New Zealand Institute of Quantity Surveyor (NZ1QS}

« New Zealand Institute of Architects (NZIA)

The Institution of Professional Engineers New Zealand (IPENZ)

s Registered member of Registered Master Builders Federation (RMBF)

3.5 Data Gathering

The method of data gathering involved 2 stages:

First stage
Qualitative data gathering: During this stage, the constructs or recurring themes for
questionnaire design were obtained through pilot interviews conducted with convenience

samples of respondents drawn from the sampling frames.

Second stage
Quantitative data gathering: At this stage, the opinions of representative samples of the

sampling frames were obtained via questionnaire surveys, invelving ratings of the attributes

of the identified constructs.



3.6 Data Analysis

Content analysis and multi-attribute methods were used in analyzing the data obtained from
the questionnaire survey. The multi-attribute analytical technique was used to analyze the
ratings of the respondents with a view to establishing a representative or mean rating point
for each group of respondents. The analysis drew from the Multi-attribute Utility approach of
Chang and Ive (2002), and involves the computations of the Influence Index (II) and the
frequency of occurrence of each constraint within a subset of factors. In each computation,
the total number of respondents (TR) rating each constraint was used to calculate the
percentages of the number of respondents associating a particular rating point to each
constraint as shown in Equation 1

5
”] = Z(R;J;a;X%R;l) (1)
k=1
(Where II; = Influence Index for attribute j; Rpjk = Rating point k (ranging from 1-5); Rjk% =

Percentage response to rating point k, for attribute j). The Frequency Index (FI) was

computed in the same manner.

Choosing the ideal procurement system

A modified version of Turner (1990) matrix chart for choosing the procurement arrangement
option that best meets the needs of client is adopted. The chart shows a list of client
procurement assessment criteria incorporating additional needs established at the pilot
interview stage. Also the list of procurement arrangement options (PAOs) was increased to
include additional types identified during the interviews. On the chart, an X" is marked in a
matrix cell where a given PAO meets the preferences of the client in relation to the
preference eliciting optional answers. By summing the ‘Xs’ under each PAO column, the
ideal procurement system is found as that with the highest sum of ‘Xs’. In other words, this
indicates the PAO that best addresses the needs of clients in the procurement process

Table 2 shows the chart used for this purpose.



Table 2: Chart for the assessment of client’s procurement needs, and choice of appropriate procurement route {Adapted from:
Turner. 1890} i ) o )
((*Trad = Traditional; D & bld — Design and build; Mgt - Afanagement: D & man - Desiegn and manage: Seq ~ Sequential; Accel ~ Accelerated; Comp = i
éCompctitivc; D & C = Develop and construct; MC = Management contracting: CM = Construction managentent; Cor PM — Contractor project manager: Csl PM
'= Consultant project manager) :
: Procurement u Preference-cliciting question Possible answer *Procurcment arrangeinent options (PAQ)
! Trad D& Bld Myt D & man :
Seq Accel Direat Comp D&C MO €M Cir PM Cs] PM

‘Timing How important is cn-time Criucial X x X X X X

; completion to the success of your  Emportam X X X X X X X X

! project? Nat gs inrportant as others N ‘

‘Controllable Do you foresee the need 1o alter the Yos N X X X X X

| variation project in any way once it has Dedinttely not AN X N ‘

!C-Jmplt:xity Does vour bailding {as distinet from Yes X N X X X X

: what goes in it) need 0 be Moderately so X X X X X X b

technically advanced or highly No. just simple X X

!Quality level  What level of quality do you seck in Basic competence AN X

5 the destgn and workmanship? Geed bul a0t special AN X X AN X X X N X

: Prestige X X X X ‘

| Price certainty Do yvou need to have a firm price Yes N AN X X X X :

for the project construction before A target pius or minus will do X X X [

:Competition Bo you need to choose your project Certaindy for all const work X X X X X X X

:' team by price competition? Const 8 mums team hY X x |

: No N X :

‘Division of Can you manage separate Can manage separdie firss BN X X X |

Eresponsibi[it_\' consultancies and contractors, or do Oniy one tirm for everything X X X X X

| Professional Do you want direct professional Net buportang N X X X :

‘responsibility  responsibility to you from the Yes N e X X X ‘

Risk Do you want 1o pay semecne 1o No. prefer io retain risk X X

!pre.fe;-encc take ihe risk ot cost and time Prepared to share agreed risk AN X X ‘

: slippage from vou? Yos X X X X :
Totals: X X X X X X X X X

A
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Rank correlation analyses

For the purpose of improving reliability and validity of the research findings, the opinions of
contractors, building professionals and clients were compared with a view to establishing
“‘multiple sources of evidence” (Tan, 2002, p.63) or measuring internal consistency through
the “equivalent-form method” (Zikmund, 1997, p.341). The comparison involves matching
the sets of ranks analyzed from the responses of contractors, building professionals and
clients on attributes of dimensions being rated.

Both Cooper and Emory (1995) and Zikmund (1997) recommend the use of Spearman
rank-order correlation as the appropriate statistical technique in situations involving the
ordinal level of measurement and two related sample cases. Naoum (2003) also support
the use of Spearman correlation test where “the problem is to measure the amount and
significance of a correlation between people’s rank on a number of issues” (p.124). The
Spearman rank-order correlation coefficient rho (p) is computed (Zikmund, 1997, p.649)

using Equation 2.

6idi2
=

3
n —n

s = 1 )

Where di is the difference between the ranks given to the i" attribute by each group; n is the
number of attributes being raked.

T-Score

The Spearman rank-order correlation coefficient p, computed in Equation 2 assumes a
normal distribution where the data points are thirty or more. For a small sample size, with
data points less than thirty, Zikmund (1997) recommends converting the p to Student-T test

statistic for a more accurate result.
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The Student-T test statistic is computed using Equation 3 below:

T-score = p |2 _22 (3)
I-p
Where:
n = number of objects ranked
t = Student t test statistic computed as a transformation of the Spearman's rank

correlation coefficient correlating both sets of paired ranks of the criteria
importance scores computed from clients, consultants and contractors’
ratings.

te = Critical value of Student t test statistic for a given degree of freedom, df (i.e.
n-2) corresponding to n number of pairs of ranked objects at 0.05 level of
significance. (See Appendix E)

Test of significance

To associate some level of confidence in the outcome of the proposition testing, the
propositions were formulated as hypothesis and tested with the appropriate test statistic
(Zikmund, 1997; Tan, 2002).

In the test of significance of the computed value of Spearman rank correlation coefficient,
the null hypothesis (HO) assumes that significant correlation exist between the two sets of
ranks of n attributes computed from the ratings of contractors, building professionals, and
clients. In statistical terms, this implies that the computed rho (p) is less than or equal to the
critical rho (po). In the study, an alternative hypothesis (HA) is chosen for two tailed test,
which assumes that a significant correlation exists. At 5 percent level of significance, both
HO and HA could be stated as statistical hypotheses as follows:

Ho p < pa (i.e. significant correlation exists) (4)

Ha p 2 pa (i.e. no significant correlation exists) (5)
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3.7 Research Model / Conceptual Framework

The conceptual framework that provides insights inte the expected outcome and use of the
research findings is shown in Figure 11. The process starts by identifying the clients’
procurement needs and by using multi-attribute analytical technique; all of those needs are
prioritized. The process continues by identifying the procurement arrangement options
{PAQs) and then matching them with clients priority needs. The PAD that matches most of

the clients need is considered the idea! procurement system.

Scarch for ideal procurentent system for NZ
capstraction clients

I R
; _ v

Ldentify client procurement ldendlify procurcment areangement optinns (PACSs):
needs (IN3: +  raditonal methods
» N o Desizn and build
= N2 «  Aanagement
. = Project Management
. *  (xhers (NLC, partnering, athancing, BOOT, PP, o10)
L
L _J_ _ — p— —_
Y . 2
Prioritize clicnt procurement Match procurement option with client needs
noeds (N) (Relative Weights, W) s raditional methods
e W s Design end build
s W, »  Munavement
. <;——‘\ *  Project Management
. o Others (NEC. paragring, allianeing, BOOT, PPE, cil)
- “r"-\a,

¥ —

Explore prospects and challenges facing ideal PAO

Figure 11: Research model / conceptual framework
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3.8 Compliance with research ethics
3.8.1 Clearance for research undertaking

As part of Massey University's Poiicy on research involving human participants, application
for permission to undertake the questionnaire survey was made te the Massey University's
Human Ethics Committee (MUHEC) prior to obtaining the research data. The appiication
was approved (see Appendix D) on the basis of the following principles; details are
provided in the MUHEC Code of Ethica! Conduct (Massey University, 2006}

1. Respect for persons
2. Minimization of risk of harm
+ Risk of Harm {o Participants
» Risk of Harm to Researchers
+ Risk of Harm to Groups/Communities/Institutions
» Risk of Harm to Massey University
3. Informed and veoluntary consent
4. Respect of privacy and confidentiality
5. Avoidance of unnecessary deception
8. Avoidance of conflict of interest
7. Social and cultural sensitivity

8. Justice
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CHAPTER 4: DATA PRESENTATION, ANALYSIS AND
DISCUSSIONS

4.1 Overview

In this chapter, data obtained from questionnaire administration are presented and
analyzed. The chapter subsections include survey responses, respondents’ demographic
background, and findings in relation to the research objectives

4.2.1 Survey responses

A total of 150 questionnaires were distributed. However, only 60 questionnaires were
returned by the cut-off date, resulting in a 40% response rate. Out of total respondents,
33% were clients, 53% were consultants and 13% were from contractors. The views were
therefore predominantly those of consultants. This bodes well for the quality of the research
findings, as the inputs were mainly from those who are responsible for giving procurement

advice in the construction industry.

4.2.2 Demographic background

Since the respondents of the survey comprised three (3) groupings, the demographic
backgrounds of respondents were analyzed separately for clients, consultants and

contractors.

a) Client respondents

Table 3: Client’s categories

Client Frequency Percentage
Property developer 8 40%
Owner-occupier + 20%
Property investor 8 40%
Total 20 100%

The above Table 3 shows that the categories of clients’ sub-grouping of respondents’
organizations encompass property developer (40%), property investor (40%) and owner-
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occupier (20%). The findings of the study and the conclusions reached were therefore

biased towards the views expressed by property developer and property investor.

Table 4: Purpose group of building procured
Purpose group of buildings/facilities procured Frequency Percentage

Commercial/retail/office 18 50%
Industrial 3 8%
School/institutional - -
Residential 14 39%
Others 1 3%
Total 36 100%

Table 4 shows that the respondents were largely involved with five distinctive purpose
groups of building/facilities: Commercial/retail/office (50%), Residential (39%), Industrial
(8%), School/lnstitutional (0%) and others (3%), which comprised airport. None of the
respondents were involved with the procurement of School/Institutional. Overall, this result
indicates that the findings and conclusions reached are predominantly in relation to
procurement of Commercial/retail/office and residential, and may not be applicable to
building or facilities such as Industrial and School/lnstitutional. It should be noted that
school/institutional buildings are mainly procured by public agency such as government;
these types of buildings are not included in the scope of this study.

b) Consultant respondents

Table 5: Professional affiliations of consultant respondents

Consultant Frequency Percentage
Architect 7 21%
Quantity surveying 14 42%
Project management 6 18%
Engineering - -
Construction management 5 15%
Other 1 3%
Total 33 100%

Based on Table 5 above, majority of the consultant respondents comprised Quantity
surveyors (i.e. 42% of total respondents). It is followed by Architect (21%), Project manager
(18%), Construction manager (15%) and others which comprised Recruitment agency

(3%).There was no representation from the engineering sector.
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The above demographic profile bodes well for the quality of the research inputs as the
majority of the respondents — i.e. Quantity surveyors, Architects, Project managers and
Construction managers - are at the forefront of the project procurement advice, planning,
implementation and control, and so should be in positions to give more authoritative
feedback on issues concerning procurement based on their experiences of past projects

they were involved in.

At the professional affiliation level, Table 6 shows the professional associations of
consultant respondents. Majority of respondents were registered with NZIQS (44%) and
followed by NZIOB (25%), NZIA (19%), Others (8%) comprised Project Management
Institute (PMI), Architectural Designers New Zealand (ADNZ) and Chartered Institution of
Building (CIOB) and IPENZ (3%). The views were therefore mainly those of the quantity
surveyors, who play significant role in providing procurement advice.

Table 6: Professional association of consultant respondents

Professional associations of consultant Frequency Percentage
New Zealand Institute of Building (NZIOB) 9 25%
New Zealand Institute of Architects (NZIA) 7 19%
New Zealand Institute of Quantity Surveyors (NZIQS) 16 44%
Institution of Professional Engineers New Zealand (IPENZ 1 3%
Other 3 8%
Total 36 100%

c¢) Contractor respondents

The sub-groupings of the contractor respondents are presented in Table 7.

Table 7: Construction businesses of contractor respondents

Construction business type Frequency Percentage
General contractor, building/civil 8 100%
Subcontractor, building/civil - -
Labour-only - -
Specialist - -
Material/equipment supplier - -
Other - -
Total 8 100%

Table 7 shows that 100% of contractor respondents was general contractors in the building
and civil engineering works. The absence of the views of subcontractors and suppliers
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could undermine the generalization of the research findings to broader scope of
construction industry business areas.

Table 8 below indicates the trade associations of the contractor respondents. 67% of
respondents were registered with Registered Master Builders Federation and the rest 33%
were registered with Certified Builders Association of New Zealand. The views were
therefore mainly those of the Registered Master Builders Federation, which is consistent
with the dominant main contractor views above, being the umbrella organization of main

contractors in New Zealand.

Table 8: Trade associations of contractor respondents

Trade association of contractor respondents Frequency Percentage
NZ Building Subcontractors Federation - -
Certified Builders Association of NZ 4 33%

NZ Contractors Federation - -
Building Industry Federation - -

Registered Master Builders Federation 8 67%
Other - -
Total 12 100%

4.2.3 Length of experience of the all respondents

< 5yrs, 5%

5 - 10yrs, 18%

- 10yrs, 77%

Figure 12: Length of experience of the all respondents

Figure 12 shows that majority of all respondents (i.e. 77%) have more than 10 years of
working experience in procuring construction projects. This profile means that the
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respondents’ extensive experience contributes to the quality of the responses received, and
to the reliability and validity of the conclusions to be drawn from the research findings.

4.2.4 Respondents’ status in their respective organizations

Figure 13 shows the respondents’ status in their respective organizations. Overall, most of
the usable responses (about 73%) were from respondents that occupied middle level
positions in their respective organizations, mainly managers. High level status such as CEO
and director constitutes 25% of total respondents followed by low level (2%). This profile
means that the responses were largely from middle and high ranking individuals who make
strategic decisions in their respective organizations. Their responses should therefore be
reliable and valid. This adds to the quality of the research findings and conclusions.

Low level
2 Hgh level

73%

Figure 13: Respondents’ status in their respective organizations

4.3 Priority needs of clients in the procurement process

The first objective of the study was to identify and prioritize clients’ needs in procuring a
construction project and the criteria for assessing the extent of fulfillment of these needs.
The outcome of the pilot interviews revealed thirteen criteria underpinning clients’
procurement needs, and which form the basis for assessing the suitability of a given
procurement system in meeting each need.. At the questionnaire survey stage,
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respondents were asked to rate the level of importance of each criterion based on their
experiences in the construction industry. In Table 9 the ratings of the client respondents on
the level of importance of each procurement assessment criterion were analyzed. With the
mean rating (MR) value of 3.00, zero cost overrun, lowest price tender, high quality, risk
preference, on-time completion and flexibility to variation orders were perceived to be the
most significant set of criteria influencing clients’ decisions to procure a construction project
and the choice of a particular procurement system to use. Other priority needs include time,
quality and issues related to risks. This result confirms that in the New Zealand construction
industry, as in other countries, cost, time, quality and risk are the most influential factors of
concern to clients in initiating a construction project. The finding accords with similar
observations by Luder (1986), Raftery (1999) and Nkado (1991).

Analysis of the ratings by service providers, comprising consultants and contractors in
Table 10 shows similar results with those of clients above. Results showed that zero cost
overrun was perceived by consultants and contractors to be the most important criterion
sought by clients in the procurement process. This is followed by on-time completion,
project control, project complexity and quality. Based on the results, it can be concluded
that there was a consensus between client and service provider respondents on the priority
needs of clients in the procurement process. This shows a high level of understanding of
clients’ needs by service providers in the New Zealand construction industry. This finding
accords with Peck et al (2005) that the client expects the project to be completed at or near

the established figure without excessive overrun.
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Table 9: Prioritization of clients’ procurement needs (Clients’ responses)

Level of Tmportance
! Sl NI

L. 3 2 ]
Procurement Asessment (riteria

No %N % No % TR VR Ranks Result

Cost! 20 1W00% 0 % 0 ®Bh 200 3000 1
Lowest price” 00 100% 0 % 0 % 200 300 | I
Ouality 0 0% 0 0% 0 % 200 300 | 1
Risk preference’ 20 WK% 0 % 0 (% 200 300 | |
T’ 2000100 0 A 0 % 200 300 1 1
Varfaiion” 200100 0 %% 0 0% 200 300 ) I
Project control’ 4 7% 60 M0 0% 200 270 7 |
Price cortainty” 5 3% 14 TPA 0 % 20 230 8§ Sl
Lif eyele costs” 0 % 20 1% 0 (% 200 200 9 Sl
imited disruptions ™ O 0% 20 100% 0O 0% 20 200 9 Sl
Project managenent responsibility’ 0 0% 200 100% 0 0% 200 200 9 S
Non-financial issues’” Do 17 8% 3 1% 200 185 12 sl
Complexity™ 0 e I 5G9 43% 20 135 15 NI

Inportance Ratings : 3 (1) - Importent: 208500 - Somewducd impaortean; 1IN - Nof Importest
Overadl Inportance Ratings - N1(167 MR STloo MR =233 TIMR - 2.33)

S AT COSE GVErTLiR

2 Nead fo lene conpxtitive winders fov the job

S Conmpdionee with the spocifications: f’uof} quedity job

{0 Nevd o peny someene to toke the visk of cost exd i slippase

3 Oxtine conpletion

0 Flexibility o after the project regrivenent af «ny stagse

Newed to e corrod, or actively iimohed during the inplesmortction of e project

N \wa!r) Tune areliable price estnide for the congletion of the project of e onset

9 - Noed for recsonable rumung cosis cf the aperation pfse

10 Newd to miniiise diseiptions to onpoitis Dusiness dorivities daring the comstruction phese
1T Needd fo delegage project manadenient responsibilily to others

12 2 Neeel tor consieder socio-cultural, politicad «ord non-fiscercial issees ws ivportard paraeters that inform
CRCISTRTS 182 80 PROCHIEIERE JROCESS

13 - Need for technicaily advanced consiriction or highly senviced building

LA



Table 10: Prioritization of clients’ procurement needs (Service providers’' responses)

Level of Importance
I S.I NI

Procurement Asessment Criteria No 3 % No % No % MR Ranks Result
Cost' 33 8% 7 18% 0 0% 40 28 1 I
Time’ 25 63% 15 38% 0 0% 40 263 2 I
Project control® 23 58% 17 43% 0 0% 40 258 3 I
Complexity 20 50% 18 45% 2 5% 40 245 4 I
Quality’ 17 4% 23 58% 0 0% 40 243 5 I
Price certainty” 13 33% 27 68% 0 0% 40 233 6 SI
Lowest price’ 5 13% 35 8% 0 0% 40 213 7  SI
Variation® 4 10% 36 %% 0 0% 40 210 8  SI
Life cycle costs’ 0 0% 40 100% 0 0% 40 200 9  SI
Limited disruptions'® 0 0% 40 100% 0 0% 40 200 9 SI
Risk preference'’ 0 0% 40 100% 0 0% 40 200 9  SI
Project management responsibility’> 0 0% 35 8% 5 13% 40 188 12 SI
Non-financial issues' 0 0% 5 13% 35 8% 40 113 13 NI

Importance Ratings : 3 (I) = Important; 2 (S.1) = Somewhat important; 1 (N.I) = Not Important
Overall Importance Ratings : NI (1.67 < MR); S.I(1.66 < MR < 2.33); I (MR > 2.33)

: Zero cost overrun

: Ontime completion

o by~

o G N Dy

: Need for technically advanced construction or highly serviced building
: Compliance with the specifications, high quality job
: Need to have a reliable price estimate for the completion of the project at the onset
: Need to have competitive tenders for the job
: Flexibility to alter the project requirement at any stage

: Need for reasonable running costs at the operation phase

: Need to be in control, or actively involved during the implementation of the project

10 : Need to minimise disruptions to ongoing business activities during the construction phase
11 : Need to pay someone to take the risk of cost and time slippage
12 : Need to delegate project management responsibility to others

13 : Need to consider socio-cultural, political and non-financial issues as important parameters that inform

decisions in the procurement process
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4.4 Ideal procurement system

The second objective of the study was to establish the ideal procurement arrangement
option (PAQO) that best meets the needs of the clients. The prevailing procurement
arrangement options in use were identified from a review of related literature and during the
pilot interviews. Results revealed seven broad categories of procurement systems:
traditional, design and build, management, design and manage, total package,
collaboration, and engineering systems (see Table 11). In line with the process flowchart of
Figure 11 in the Method section, the procurement systems were matched with the identified
priority needs of clients in Table 9 and Table 10 with a view to ascertaining the procurement
system(s) that would be best suited to meeting these needs. The selection was made using
the modified version of Turner (1990) matrix chart (see Table 2) as explained in the Data
Analysis section. Results of the analysis of the ratings of clients and service providers in
Table 11 and Table 12 showed that construction management was the most ideal
procurement system that meets most of the procurement needs of clients. This system was
perceived to offer the client more control over the project, expedites the construction
process through encouraging overlapping of design and construction phases, reduces
adversarial relationship, and ensures better control on variations. However, the system is
incapable of offering price certainty and places more risks on the client due to lack of
established standards benchmarking quality of workmanship and outputs. Morledge (2006)
notes that the procurement system places most risks on the client's shoulders, including the
design and construction risks. Overall, the system is incapable of addressing with the New
Zealand private sector clients’ needs preference of paying someone to take the risk of cost
and time slippage from them. It should be noted that the New Zealand private sector clients
cannot desire to have control over the project and at the same time desire to shift the risks
to the contractor. They should choose between both conflicting preferences.
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Table 11: Ideal procurement system score by clients

Seq = sequencial; Accel =Accelerated; Comp = Competetive; D&C = Design & manuge; MC = Management contracting, CM = Construction management; Cr PM = Contractor prjk

management; CsPM = Consultant prjk management; BOOT = Build-operate-own-transfer; Trky = Tumnkey; Pinrg =Partnering; S.Allnc=Strategic alliancing; FIDIC =International

federation of‘conslmctins nnEineers;NEC=New enjinecrinj contract

*Procurement arrangement options (PAO)
Traditional Design & build Mgt D&M [Total PackaggCollaborative| Engineerin
Procurement assessment criteria (PAC)| Possible answer No % 3 < a ] a b [#] ] ] = B f [ o) 2
TIMING' Important 14 70 X X 3 E X | % A ENEAEIAEIAEIEAE
CONTROLLABLE VARIATION® Definitely not 11 55 X | X X X
COMPLEXITY? No, just simple 11 55 X | % X
QUALITY* Geodbigact | oo | o | 2l x| x| x| 2| 2| x x | x x| x| x| x
special
PRICE CERTAINTY? Yes 17 85 X X | X X | % X X
COMPETITION® Yes 13 65 X X W E X | x X X X
DIVISION OF RESPONSIBILITY’ Separately 20 | 100 | X X X | x X | x| X | =
PROFESSIONAL RESPONSIBILITY® Yes 18 90 X X X X X X
RISK PREFERENCE’ Share agreed risk | 10 50 X X X X =3 A B
OPERATIONAL COSTS'" Yes 12 60 X X X X X X X
SOCIAL ASPECTS"! No 14 70 X X X X X X X X
B RO SN ve | 2 | 100 x| x [ x| |x|x]|x]|x]|x
CONTROL OVER PROJECT" Yes 15 75 X x | 2% | x A ESIEAE:
Total 8 6 6 7 6 8 9 7 7 4 7 7 7 r 7

1. How important is on-time completion fo the success of your project?

2. Do you foresee the need to alter the project in any way once it has begun on site?

3. Does your building (as distinci from what goes in it) need to be technically advanced or highly serviced?

4. What level of quality do you seek in the design and workmanship?

5, Do you need to have a firm price for the project construction before you can commit it to proceed?

6. Do you need to choose your project team by price competition?

7. Can you manage separate consultancies and contractors, or do you want just one firm to be responsible after the bricfing stage?
8. Do you want direct professional responsibility to you from the designers and cost consultants?

9. Do you want to pay someone 1o take the risk of cost and time slippage from you?

10.Do you have a need for reasonable running cosis for your building in the operation phase?

11.Are cost-benefit, socio-cultural and political issues important parameters that inform your decisions in the procurement process? (ROI: Return on investment)

12.Do you have a need to minimise disruptions to ongoing business activities during the construction phase”
13.Do you have a desire to be in control, or actively involved during the implemeniation of the project?

68



Table 12: Ideal procurement system score by service providers

Seq = sequencial; Accel =Accelerated; Comp = Competetive, D&C = Design & construct; MC = Management contracting; CM = Construction management, Cr PM = Contractor prjk

management; CsPM = Consultant prik management; BOOT = Build-operate-own-transfer; Trky = Turnkey; Ptnrg =Partnering; S.Allnc=Strategic alliancing; FIDIC =International

federation of constructing engineers;NEC=New engineering contract

*Procurement arrangement options (PAO)
Traditionall Design & build Mgt D&M fotal Packag|{Collaborative| Engincering
2
Procurement assessment criteria (PAC) . E Té i— : L s E E lé = Eﬂ % g B
Possible answer No % 21 2| a8l & al = sl sl &1 &l % b P g5 =
TIMING' Important 21 53 ¥ [ xlxlzxlxlxIxlxlxlx]xlx] x|x
CONTROLLABLE VARIATION? Yes 35 88 X | X X X X X X X X X X
COMPLEXITY? Moderately so 26 65 X X X X X X X X X X
QUALITY! Good but not special | 20 ol x]xIxlixlxl 21Xl x| % X X % | X
PRICE CERTAINTY?® Yes 30 (5] X X X X X X X
COMPETITION® Yes 18 45 X X X X X X X X X
DIVISION OF RESPONSIBILITY’ Separately 26 65 X X X X X X X X
PROFESSIONAL RESPONSIBILITY?® Yes 32 80 X X X X X X
RISK PREFERENCE’ Yes 23 58 X X X X X X
OPERATIONAL COSTS' Yes 23 58 X X X X X X X
SOCIAL ASPECTS" No 28 70 | X A EAEIEIESE X
ON GOING BUISZINESS Yes 37 9 X % X
DISRUPTIONS
CONTROL OVER PROJECT" Yes 33 83 X X|x] x X | ¥ & | X
Total &8 7 6 7 74 9 7 & G O § 6 7 8 8 7 7
1. How important is on-time completion to the success of your project?
2. Do you foresee the need to alter the project in any way once it has begun on site?
3. Does your building (as distinct from what goes in it) need to be technically advanced or highly serviced?
4. What level of quality do you seek in the design and workmanship?
5. Do you need to have a firm price for the project construction before you can comniit it to proceed?
6. Do you need to choose your project team by price competition?
7. Can you manage separate consultancies and contractors, or do you want just one firm to be responsible after the briefing stage?
8. Do you want direct professional responsibility to you from the designers and cost consultants?
9. Do you want to pay someone to take the risk of cost and time slippage from you?

10.Do you have a need for reasonable running costs for your building in the operation phase?

11.Are cost-benefit, socio-cultural and political issues important parameters that inform your decisions in the procurement process?
12.Do you have a need to minimise disruptions to ongoing business activities during the construction phase?

13.Do you have a desire to be in control, or actively involved during the implementation of the project?
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The finding that the construction management procurement system is more suited to
meeting most of the procurement needs of the New Zealand clients concurs with those of
past studies such as Mbanja (2003) on South Africa; Ogunlana and Malmgren (1996) on
Thailand, and Lam and Chan (1994) on USA, Europe and Australia.

4.5 Most popular procurement arrangement option (PAO)

The third objective of the study was to identify the most popular PAO used in New Zealand.
In questionnaire surveys, respondents were asked to rate the frequency of the utilization of
each procurement system based on their experiences in this industry.

Results of the analysis of the clients’ and service providers' ratings were presented in
Figure 14 and Figure 15, respectively. Result showed that clients perceived that the
sequential traditional procurement system was the most popular and widely used by local
construction clients with the mean rating (MR) value of 2.60. It is closely followed by design-
and-build direct and construction management system with MR value of 2.35 each. The
consultants and contractors also identified the traditional sequential system as the most
frequently used procurement system in the New Zealand construction industry. This is
evident in Figure 15, with the mean rating value of 2.78.

Based on the results shown in Figure 14 and Figure 15, it is evident that there was a
consensus of opinion on the popularity of traditional sequential amongst clients and building
practitioners in New Zealand. This result accords with the findings of some researchers in
the past who also identified the traditional system as the most popular and widely used
procurement system by most clients elsewhere. (See Henriod, 2007; Taylor et al., 1999;
Zuo et al., 2006; and Richards, 2005).
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Figure 14: Frequency of use of procurement systems - clients’ perspectives
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Figure 15: Frequency of use of procurement systems - service providers' perspectives
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Clients’ willingness to adopt new or different procurement system

Respondents were also asked whether or not they were willing to adopt new or different
procurement systems for their projects in future other than the popular or familiar system
they were used to. The results of the analysis of the respondents’ ratings are presented in
Figure 16

77%

Figure 16: Willingness of clients to adopt new or different systems in future

As shown in Figure 16 above, an overwhelming number of respondents indicated that they
would use a different or new procurement system for their projects in future. This indicates
that, although traditional sequential procurement system is widely used in the New Zealand
construction industry, there is still prospect for other procurement systems provided that the
new system can satisfy clients’ needs and mitigate shortcomings in their prevalent system.
This is a positive outcome for the introduction of the construction management system
which was found to be the ideal procurement system in the New Zealand construction

industry.
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4.6 Prospects and challenges of the ideal PAO

Table 13 presents the results of the analysis of the possible reasons of clients for not
willing to adopt a different procurement system which is different from the one they were
normally used to. Results showed that both clients and service providers perceived risk as
the most influential reason for not willing to adopt a better procurement system than the
familiar or popular system. Both groupings of respondents felt that the new systems are
often not tried and tested and could introduce additional risks in the procurement process.
Another significant reason was that majority of project financiers were only willing to finance
projects procured using only the trusted and tested procurement system in order to reduce
inherent project risks. This finding accords with Rowlinson’s (1999) observation that the
source of project finance can have a significant impact on the procurement system chosen,
adding that if the client body provides finance then it essentially has a free hand in the
choice of procurement, but not the case if finance comes from the third parties.

The next reason was the lack of familiarity with other systems. . This result also accords
with the observations of Mbanjwa (2003) that unfamiliarity and insufficient knowledge of
other systems were behind clients’ refusal to change and insistence to stick to the status

quo practice.
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Table 13: Reasons for not adopting a different procurement system by clients and service
provider respondents

Clients' responses Service providers' responses
Level of agreement Level of agreement
A SA S A SA D
Reasons for not adopting a different 3 2 1 2 5|13 2 1 g 3
procurement system % % % & E E ‘;3 % % % & § g 5:"
Risks: New systems are often not tried
and tested and could introduce 55 45 0 20 255 1 Al38 58 5 40 233 1 SA

additional risks

They prefer the system that is most

widely used in New Zealand 50 40 10 20 24 2 A |30 60 10 40 220 3 SA

Lack of familiarity with other terms and
conditions or obligations inherent in 25 75 0 20 225 3 SA| 23 70 8 40 215 4 SA
other systems

Project financiers often insist on the use
of the popular systems that have tried 45 35 20 20 225 3 SA| 28 65 8 40 220 2 SA
and tested.

They feel they don't need new system;
their preferred system adequately
addresses their needs in the
procurement process

10 8 5§ 20 205 5 SA| 13 63 25 4 188 5 SA

Agreement Ratings : 3 (4) = Agree; 2 (S.4) = Somewhat agree; | (4) = Disagree
Overall Agreement Ratings : D(1.67 < MR); S.A (1.66 < MR < 2.33); A (MR > 2.33)

It is interesting to note that both clients and service providers were somewhat in agreement
that they do not need a new system, since the preferred system - the traditional sequential
- adequately addressed their needs in the procurement process. Though the traditional
system has been found unsuitable for the needs of most clients in the development
process, evidence suggests that this system can be suitable in many respects, especially in
developing countries (Turin, 1973). In addition, Frank (1998) comments that the traditional
system has operated reasonably satisfactorily in Britain, the Commonwealth and other part
of the world, withstanding the test of time.

Furthermore, the traditional system is perceived as the system that splits the risks fairly

between the building owner and the contractor, and the system that meets the clients’
needs of price certainty at the outset (Morledge et al, 2006).
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CHAPTER 5: TESTS OF PROPOSITIONS

5.1 Overview

This chapter presents the tests for the propositions and the discussions of the results. The
essence of the propositions was to direct focus on the nature of data and the requisite
analyses needed to provide answers to the research objectives and the research problem.
Figure 17 exhibits the research propositions that were formulated from the research
objectives, and the methods used in testing them, as recommended in the literature.

RESEARCH OBJECTIVES
OBJECTIVE 1 OBJECTIVE 2 OBJECTIVE 3 OBJECTIVE 4
\ 4
Proposition Proposition Proposition Proposition
1 2 3 4
Prop. 1 Prop. 2 Prop. 3 Prop. 4
Cross Tabulation Cross Tabulation Cross Tabulation Cross Tabulation
Matrix: Rank Matrix: Multi- Matrix: Multi- Matrix: Multi-
Correlation Attribute Analysis Aftribute Analysis Attribute Analysis

(Table 15, 16)

Figure 17:

(Table 17)

(Table 18)

(Table 19)

Snapshot of research Propositions and Methods of Analysis
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5.2 Test of Proposition 1

The first objective of the study was to identify the priority needs of clients in the
procurement process, and the criteria for assessing the extent of fulfillment of these needs.
Preliminary investigations revealed thirteen procurement assessment criteria: time;
variation; complexity; quality; cost; price certainty; project management responsibility; risk
preference, life cycle cost; non-financial issues; limited disruption and project control.

The first proposition was aimed at canvassing the opinions of the respondents on the
procurement assessment criteria and their relative levels of importance. To direct data
gathering and analysis, the proposition assumes that consensus of opinions exists between
the client and service provider groupings on the levels of importance of the procurement

needs of clients in the New Zealand construction industry.

Analytical method employed

To evaluate the level of importance of the criteria that encompass the clients’ needs the
rankings of Mean Rating (MR) values for each criterion were compared for the clients’ and

the service providers' ratings using the Spearman’s rank correlation coefficient method.

This approach was recommended (Fellows and Liu, 2003) as the ideal way of comparing
opinions of respondent groupings involving sets of ranks of mean rating scores. First, the
proposition was reformulated as a hypothesis to enable statistical test of significance

Spearman's rank correlation test
The Spearman’s rank correlation test was used to test the significance of the differences
between the two sets of paired ranks of the MR values of the procurement criteria

computed from clients’ and consultants’ and contractors’ ratings. The null and alternative
hypotheses and the decision rule of the test are as follows.
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Test hypotheses

Ho: t < t. (region of acceptance of Hp) (i.e. significant correlation exists between both
sets of paired ranks)

H;: t > t. (region of rejection of Hp) (i.e. no significant correlation exists between both
sets of paired ranks)

Decision rule:

Accept H, if t <t reject Hp otherwise and accept H, (i.e. ift > t.)

Where:

t = Student T test statistic computed as a transformation of the Spearman's rank
correlation coefficient correlating both sets of paired ranks of the MR values,
as computed from clients’ , consultants’ and contractors’ ratings

t: = Critical value of Student T test statistic for a given degree of freedom, df (i.e.

n-2) corresponding to n number of pairs of ranked objects at 0.05 level of

significance.

Table 14 presents a typical rank correlation and student T tests employed in testing the
proposition in respect of the level of importance of clients’ procurement criteria between
clients’ and consultants’ ratings. Similar tests conducted for the clients’ and contractors’

ratings are summarized in Table 15.

Result

Result of the Spearman’s rank correlation test (Table 14) shows that significant correlation
exists between the two sets of paired ranks of clients’ and consultants’ ratings on the level
of importance of clients’ procurement criteria. This shows that consultants sufficiently
understand the priority requirements sought by clients in their services. However, Table 15
shows that there is no significant correlation between clients’ and contractors’ ratings. In
conclusion therefore, there is statistical evidence to suggest that contractors do not
understand the priority requirements sought by clients in their services. This result reveals
the misunderstanding of priorities or needs preferences that frequently occurs between
client and contractor in a construction project. This misunderstanding often results in client
dissatisfaction and inability to meet project objectives. The first proposition that assumes a

consensus of opinion between clients, consultants and contractors on the levels of
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importance of the procurement needs of clients in the New Zealand construction industry is

therefore empirically not supported at five percent leve! of significance.

Table 14: Priority criteria of procurement criteria rated by clients and consultants

Level of importance of chients’ procurement criteria

Clignts Consultant
Clients’ procurement criteria TR MR Runk TR MR Rank
Cust’ 200 3000 R Il
Lowest price” 20 3.00 { 32 2.00 7
Quality’ B 3000 320 208 6
Risk preference’ 0 3000 22000 7
Time” 24 3.00 } 32 2.66 3
Variation” A 300 1 32 00 7
Project control’ 0 250 7 2 a2
Price certaimy® 0 230 8 R T ¥
Life eyvele costs” 20 200 09 32 a7
Limited disripiions'© 20 200 9 32 2.00 7
Projuct imanagement responsibility 20 200 09 32 200 7
Non-financial issues' R S 200 1
Complexity” 1S5 13 32 263
i ¥ Py Jr.'zei'eme,;rr ansessment criterio: details are piven in 1 whie I €Chaprer 4)
Number ot objects ranked. 1 - T - T 3
Spearman's rank correlation coefficient. R - 0.323
-score = ) R
devree of [reedom. off "n-2 -- - I
t-critical (at $%0 level of significanty = - 30|
ACCeptance reoion: - (=22 24

Restl Goe ™ Teanea (L€ Dot sets of ranks are sipnificantly corrclated)

Decision: Aceopt Ho and conclude that stafistical cvidence suggests that there arc corrclations
between the two sets of ranks.




Table 15: Priority criteria of procurement criteria rated by clients and contractors

Level of importance of clients' procurement criteria

Clients Contractors
Ran

Clients' procurement criteria TR MR k TR MR Rank
Cost' 20 3.00 1 8 3.00 1
Lowest price’ 200 3.00 I 8 2.63 3
Quality’ 20 3.00 l 8 3.00 1
Risk preference’ 20 3.00 1 8 2.00 7
Time’ 200 300 1 8 250 4
Variation 200 300 1 8 250 4
Project control’ 20 2.70 7 8 2.00 7
Price certainty® 20 230 8 8 2.25 6
Life cycle costs’ 20 2.00 9 8 2.00 7
Limited disruptions'® 200 200 9 8 2.00 7
Project management responsibility'' 20 2.00 9 8 1.38 13
Non-financial issues'” 20 185 12 8 .63 12
Complexity'® 20 155 13 8 175 11
(*Procurement assessment criteria: details are given in Table 11, Chapter 4)
Number of objects ranked, n = = 13
Spearman's rank correlation coefficient, R = - 0.830
t-score = = 4.943
degree of freedom, df =n-2 = = 11
t-critical (at 5% level of significant) = = 2.201
Acceptance region: = t22.201

between the two sets of ranks.

Result: tooe > teiiea (1.€ both sets of ranks are not significantly correlated)
Decision: Reject Ho and conclude that statistical evidence suggests that there are no correlations

5.3 Test of Proposition 2

The second objective is to establish the ideal procurement arrangement option (PAO) that

best meets the needs of the clients.

Based on extensive literature review, the second proposition was formulated with the

assumption that construction management is the ideal procurement system that best meets

the needs of New Zealand clients.
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Analytical method employed

A modified version of Turner (1990) matrix chart for choosing the procurement arrangement
option that best meets the needs of client is adopted. The chart shows a list of client
procurement assessment criteria incorporating additional needs established at the pilot
interview stage. Also the list of procurement arrangement options (PAOs) was increased to
include additional types identified during the interviews. On the chart, an ‘X’ is marked in a
matrix cell where a given PAO meets the preferences of the client in relation to the
preference eliciting optional answers. By summing the ‘Xs’ under each PAO column, the
ideal procurement system is found as that corresponding to the column with the highest
sum of ‘Xs’. In other words, this indicates the PAO that best addresses the needs of clients

in the procurement process.
Result

Table 16 shows that construction management was perceived to be the ideal procurement
system for New Zealand private sector construction clients. This procurement system offers
a number of properties that best meets majority of the criteria underlying the New Zealand

private sector construction clients’ needs. Therefore, in this case, Proposition 2 is

supported.

5.4 Test of Proposition 3

The third objective is to identify the most popular procurement system in New Zealand.
Based on the insights gained from extensive literature review and informal interviews with
building practitioners in New Zealand, the third proposition was developed. It was assumed
that the traditional sequential procurement system is the most popular procurement system

in New Zealand.
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Analytical method employed

Cross tabulation matrix was used to test this proposition in Table 17 as recommended by
Zikmund (1987). This involves cross tabulation of the frequency scores for the use of

procurement systems,

Result

Table 17 shows that the traditional sequential procurement system was perceived to be the
most popular procurement system for the New Zealand private sector construction clients.
This is evident from the highest MR vatue of 2.72. Feedback from the respondents during
the interviews showed that most clients and practitioners were familiar with, and had better

knowledge of this system. Proposition 3 is therefore supported.



Table 16: Matrix chart of procurement arrangement option (PAO) and procurement assessment criteria

Seq = sequencial; Accel =Accelerated; Comp = Competetive; D&C = Design & construct, MC = Management contracting; CM = Construction management; Cr PM = Contractor prjk
management; CsPM = Consultant prik management; BOOT = Build-operate-own-transfer; Trky = Turnkey, Ptnrg =Partnering; S Allnc=Strategic alliancing; FIDIC =International federation

of constructing engineers;N EC=New engineerin

contract

*Procurement arrangement options (PAO)

1. How important is on-time completion to the success of your project?

2. Do you foresee the need to alter the project in any way once it has begun on site?

3. Does your building (as distinct from what goes in it) need to be technically advanced or highly serviced?
4. What level of quality do you seek in the design and workmanship?

5. Do you need to have a firm price for the project construction before you can commit it to proceed?

6. Do you need to choose your project team by price competition?

7

8. Do you want direct professional responsibility to you from the designers and cost consultants?

9

. Do you want to pay someone to take the risk of cost and time slippage from you?

10.Do you have a need for reasonable running costs for your building in the operation phase?
[1.Are cost-benefit, socio-cultural and political issues important parameters that inform your decisions in the procurement process?

12.Do you have a need to minimise disruptions to ongoing business activities during the construction phase?

13.Do you have a desire to be in control, or actively involved during the implementation of the project?

. Can you manage separate consultancies and contractors, or do you want just one firm to be responsible after the briefing stage?

Traditional| Design & build Mgt D&M “otal Packag Collaborali‘vc Engineering
Procurement assessment criteria (PAC) | Possible answer No %o 2 - ] ) ] = L ¥ @] m B & 7] [ Z
TIMING' Important 25 | 52 ¥ x|l xlxl % [x || X | 2xlelx] x| 2] X
CONTROLLABLE VARIATION? Yes 17 |77 | X X X X X X X X X X ¥
COMPLEXITY? Moderately so 26 | 54 X X X X X X X X X X
QUALITY* Good bljll not '
special 25 52 X X X X X X X X X X X X X X
PRICE CERTAINTY?® Yes 38 | 79 | x X X X X X X
COMPETITION® Yes 23 | 48 | X X X X X X X X X
DIVISION OF RESPONSIBILITY’ Separately 35 1713 | x X X X ¥ X X X
PROFESSIONAL RESPONSIBILITY® Yes 39 | 81 X X X X X X
RISK PREFERENCE’ Yes 22 | 46 X | % | =% X X X
OPERATIONAL COSTS' Yes 29 | 60 | X X X X X X X
SOCIAL ASPECTS'! No 33 | 69 | X X X X X X X ¥
ON GOING BUSINESS DISRUPTIONS'? Yes 46 | 96 X | % % X X
CONTROL OVER PROJECT" Yes 38 | 79 X ¥ | % X X X X
Total & 7 6 7 7 ¥ At I 8 6 7 8 8 7 7
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Table 17: The frequency usage of procurement systems by all respondents

Frequency of use
PROCUREMENT ARRANGEMENT OPTIONS (PAO) Rarely (1) Occasionally (2)  Frequently (3) TR MR  Ranks  Frequency
No % No % No %
i 2 9 229 -t % 6 : F tl
Traditional Sequencial 3% 13 Yo 5 75% 0 2.72 1 reqlljen y
Accelerated (fast tracked) 20 33% 27 45% 13 22% 60 1.88 7 Occasionally
Direct 11 18% 33 55% 16 27% 60 2.08 4 Occasionally
Design & Build Competitive 13 22% 19 32% 28 47% 60 225 2 Occasionally
Develop and construct 32 53% 17 28% 11 18% 60 1.65 8 Rarely
Management contracting 35 58% 16 27% 9 15% 60 1.57 10 Rarely
Management ) .
Construction management 17 28% 16 27% 27 45% 60 2.17 3 Occasionally
. Contractor Project Mgt 30 50% 21 35% 9 15% 60 1.65 8 Rarely
Design & Manage . 4 .
Consultant Project Mgt 18 30% 21 35% 21 35% 60 2.05 5 Occasionally
B-O-T/ B-O-O-T 47 78% 7 12% 6 10% 60 1.32 12 Rarely
Total package
Turnkey 47 78% 8 13% 5 8% 60 1.30 13 Rarely
Partneri 19 32% 2 47% 1 229 1.9 i
i ering ) 8 0 3 %o 60 0 6 Occasionally
Strategic alliance 33 55% 21 35% 6 10% 60 1.55 11 Rarely
Civil engineering/ FIDIC 53 8% 7 12% 0 0% 60 L1214 Rarely
international procurement . . "
systems NEC 54 90% 5 8% 1 2% 60 1.12 14 Rarely

Overall Frequency Ratings: Rarely (1.67 < MR), Occasionally (1.67 < MR < 2.33); Frequently (MR > 2.33)
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5.5 Test of Proposition 4

The final objective of the study is to explore the prospects and challenges facing the ideal
procurement arrangement option (PAO). It was proposed that the insistence of project
financiers on the use of only tried and tested procurement systems is the most profound
constraint to the adoption of the ideal procurement system, where this differs from the

popular system.
Analytical method employed

Cross tabulation matrix was used to test this proposition (see Table 18). This involves cross
tabulation of the overall agreement scores for the reasons advanced by the respondents for
clients’ unwillingness to adopt novel but unpopular procurement system.

Result

Result showed a consensus of opinions existed between clients and service providers on
the levels of influence of the reasons behind clients’ reluctance to embrace new but ideal
systems (see Table 18). Both clients and service providers concurred that new systems are
often not tried and tested which consequently could introduce additional risks in project
implementation. With the mean rating (MR) value of 2.25 by clients’ respondents and 2.33
by service providers’ respondents, this significant reason is viewed as the main challenges
to the adoption of the ideal procurement system in New Zealand. Therefore, proposition 4 is

not supported in this case.



Table 18: Reason of clients for not adopting other procurement systems

Clients' responses Service providers' responses
Level of agreement Level of agreement
A SA S A SA D

Reasons for not adopting a different 3 2 | 2 5|3 2 1 2 3

rocurement system e & 5 g o & 5 g
P syt % % % = > 2| % % % & 3 2
Risks: New systems are often not tried
and tested and could introduce 55 45 0 20 255 1 A |38 58 5 40 233 1 SA

additional risks

They prefer the system that is most

widely used in New Zealand 30 60 10 40 220 3 SA

50 40 10 20 24

I~
>

Lack of familiarity with other terms and
conditions or obligations inherent in 25 75 0 20 225 3 SA| 23 70 8§ 40 215 4 SA
other systems

Project financiers often insist on the use
of the popular systems that have tried 45 35 20 20 225 3 SA| 28 65 8 40 220 2 SA
and tested.

They feel they don't need new system;
their preferred system adequately
addresses their needs in the
procurement process

10 8 5 20 205 5 SA| I3 63 25 40 188 5 SA

Agreement Ratings : 3 (1) = Agree; 2 (S.A) = Somewhat agree; | (1) = Disagree
Overall Agreement Ratings : D(1.67 < MR); SA (1.66 < MR < 2.33); A (MR > 2.33)

5.6 Summary of the tests of Propositions

The propositions and their corresponding tests aim to direct research and to achieve the
research objectives through relevant investigations and analyses

Results showed that two out of the four propositions made in this study were supported:

e Proposition 1 states that there is a consensus of opinions between clients’, and
service providers' (i.e. consultants’ and contractors’) groupings on the levels of
importance of clients’ procurement needs in New Zealand. The result of the survey
revealed that consensus of opinions existed only between clients’ and consultants’
groupings and none existed between clients’ and contractors’ groupings. This
proposition was not supported in this study.

o Proposition 2 states that Construction management is the most ideal procurement
system for New Zealand private sector construction clients. The result of the survey
revealed that construction management system procurement system offers a range
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of benefits that meet majority of New Zealand private sector construction clients’
procurement needs.

Proposition 3 states that traditional sequential procurement system is the most
popular or frequently adopted procurement system in the New Zealand construction
industry. Results of the proposition testing confirmed that traditional sequential
procurement system was in deed the most popular.

Proposition 4 was not supported in this study. This proposition assumed that the
insistence of project financiers on the use of only the tried and tested procurement
system would be the most serious constraint to the adoption of the most
appropriate procurement system. The most profound constraint to the adoption of
novel system was found to be that the new systems are often not tried and tested

enough, with the perception that its use could introduce additional project risks.
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusion

This study aimed to identify the priority procurement needs of the New Zealand private
sector construction clients, the criteria for assessing the extent of fulfillment of these needs,
the ideal procurement arrangement option (PAO) that best meet the needs of the clients,

the most popular PAO used and the prospects and challenges facing the ideal PAO.

From the results of investigations and analyses carried out, the following conclusions were

reached in relation to the key objectives of the study:

1) Priority needs of clients in the procurement process: The orders of importance of these
needs are as follows:

e Zero cost overrun

e Ontime completion

e Quality

e Project control

e Lowest price tender

e Flexible variation

e Risk preference

e Price certainty

o Complexity

e Limited disruption

* Life cycle cost

* Project management responsibility

« Non Financial issues

2) ldeal procurement system for the New Zealand construction clients:

Results the most ideal procurement system that best meets the needs of private sector
construction clients in New Zealand is construction management. This system was
perceived to provide client with more control over the project, expedite the construction
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process through overlapping of design and construction phases and reduce adversarial

relationship

3) Most popular procurement system in the New Zealand construction industry:

The traditional sequential procurement system is the most popular and widely adopted
procurement system. There was a consensus amongst the respondents that clients,
consultants and contractors have better working knowledge of this system.

4) Prospects and challenges facing the ideal procurement system:

» Bright prospects exist for the adoption of the ideal procurement system in the New
Zealand construction industry due to the willingness of the majority of clients to
adopt systems other than those they were used to, provided that the new system
could eradicate shortcomings of their prevalent system and satisfy their
procurement needs.

e However, constraints exist to the adoption of the ideal procurement system, the
most profound constraint being the perception that new systems are often not tried

and tested and could introduce additional project risks.

6.2 Recommendations and implications of the findings to
construction industry and practice

The choice of the appropriate procurement system is vitally important in ensuring the
success of any construction project. This means that the use of inappropriate procurement
system will lead to project failure. Unfortunately, the selection of an ideal or appropriate
procurement system in the construction industry has been made on the basis of rule of
thumb without a methodical approach. As a result of this, projects have been executed
using inappropriate or unsuitable procurement systems which fail to address the needs and
preferences of clients in the procurement process. The prevalent client dissatisfaction
attests to this. This study has provided a methodical approach to ensuring the selection of
an ideal procurement system that would best address the needs of the private sector
construction clients and ensure more satisfactory outcome. The methodology developed
could be followed by clients, clients’ agents, and the project team in making optimal

selections that could ensure the achievement of project objectives.
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Based on the result of the study, the sequential traditional system was the most popular
and widely adopted by clients, consultants and contractors. Since the philosophy of
sequential traditional system runs deep in New Zealand culture, the use of partnering
clause in this prevailing system is recommended to ensure win-win outcomes for all
stakeholders and to motivate service providers to deliver more satisfactory outcomes to the
clients. This recommendation attempts to eradicate the pitfalls in this system without trying
to eliminate this popular system due to the familiarity of this system by clients and service
providers.

6.3 Recommendations for further studies

As established in the demographic analysis of the respondents in Section 4.2.2, the
respondents were largely involved with five distinct purpose groups of building/facilities:
commercial/retail/office (50%), residential (39%), industrial (8%), and others (3%)
comprising largely airport facilities. None of the respondents were involved with
school/institutional. Overall, this result indicates that the findings and conclusions reached
for the ideal procurement system decisions are mainly applicable to commercial/retail/office,
residential and industrial, and may not be applicable to school/institutional. Further studies
may be needed to canvass the opinions of clients, contractors and consultants who are

involved in these classes of building/facilities.

It is also recommended that further studies made in relation to the public clients in New
Zealand. This is because their requirements on a construction project are slightly different
from private sector clients; their criteria for choice of procurement routes usually include
non-financial matters such as cost-benefit outcomes, political, social, and cultural issues.

6.4 Summary of key research findings

Research Objectives 1
To identify the priority procurement needs of the New Zealand private sector

construction clients, and the criteria for assessing the extent of fulfililment of these

needs
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Findings

Results of investigations and analyses into the series of clients’ procurement criteria reveal

that the orders of priority of those criteria were as follows:

Zero cost overrun
On time completion
Quality

Project control
Lowest price tender
Flexible variation
Risk preference
Price certainty
Complexity

Limited disruption
Life cycle cost
Project management responsibility

Non Financial issues

Research Objectives 2

To establish the ideal procurement arrangement option (PAO) that best meet the

needs of the clients.

Findings

Construction management was perceived as the ideal procurement system which offers a

range of benefits that meet clients ‘procurement needs.

91



Research Objectives 3

To identify the most popular PAO used

Findings

The traditional sequential procurement system was the most popular and widely adopted;
clients, consultants and contractors were familiar with and have better knowledge of this

system.

Research Objectives 4
To explore the prospects and challenges facing the ideal PAO, if this differs from the

prevalent PAO.

Findings

Bright prospects exist for the adoption of an ideal procurement system to be introduced in
New Zealand construction industry due to overwhelming number of clients’ willingness to
adopt any other system that could minimize or eradicate the shortcomings of their prevalent
system and satisfy their procurement needs. However, several challenges could constrain
the use of the ideal procurement system; the most profound constraint being the concern
that the new systems are often not tried and tested enough and could introduce additional

project risks.
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APPENDIX A1: LETTER OF REQUEST FOR INTERVIEW

Q Massey University

Department of Construction
Institute of Technology & Engineering

College Of Sciences
Massey University At Wellington
TEL 021 2941076, FAX: +64 4 801 2694, e-marl; W N Wanlsmail'w massey ac.nz

AEK Group Ltd

Green Building,

23 Wilson Street,

Box 6643,

Wellington 6141. Date: 10™ June 2007

erones: [ o I

Dear Sir,
Research on the ideal procurement system for New Zealand construction clients

The choice of a procurement system has profound impact on the project implementation process
and the delivery outcomes. Making the right choice of procurement system ensures successful
project delivery, a satisfied client, a successful service provider, and a reputable construction
industry. Research has shown that client’s requirements have not been properly addressed due
largely to wrong choice of procurement systems.

Consequently, | am undertaking an MPhil dissertation in the Department of Construction, Massey
University, which is aimed at identifying the needs and preferences of clients in procuring a
construction project. The findings will benefit both service and client organizations by identifying
the priority needs of clients and the appropriate procurement system that can ensure the delivery
of satisfactory outcomes. It is hoped that the application of these findings will improve levels of
client satisfaction in the construction industry.

Feedback from representatives of reputable organizations, such as you, will help to achieve the
objectives of the study. I will be grateful if you could grant us a twenty-minute interview for this

purpose. I assure that your responses will be treated in strict confidence and will be used solely
for the purpose of this research.

Enclosed is a schedule of possible appointment dates and times. Kindly indicate any two
preferred appointments and return it by fax as indicated

We anticipate your kind response soonest.

Sincerely yours

Wan Norizan___
7. ‘Bach
Wan Norizan Wan Ismail Dr Jaspgff r}?;b;(c:hl;
(Researcher) (Supervisor)
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APPENDIX A2: INTERVIEWEE’'S CHOICE OF DATE AND TIME
SLOTS

IDEAL PROCUREMENT SYSTEM FOR PRIVATE SECTOR CONSTRUCTION CLIENTS

Research survey by Miss Wan Norizan Wan Ismail, Department of Construction, Massey University
at Wellington
INTERVIEWEE'S CHOICE OF DATE AND TIME SLOTS

Kindly tick any date and time slots among the options indicated below:

PREFERRED DATE

| 118/06/07 (Mon) [ J21/06/07(Thu)

[ ]19/06/07 (Tues) [ J22/06/07 (Fri)

[ 12000607 (Wed)

TIME

| ]8.00am - 8.30am [ ]10.30am-11.00am [ ]2.30pm - 3.00pm
[ ]8.30am-9.00am [ 111.00am-11.30am [ ]3.00pm - 3.30pm
| ]9.00am - 9.30am [ ]11.30am - 12.00noon [___]3.30pm - 4.00pm 1'
| ]10.00am - 10.30am [ J200pm-230pm  [__ ]4.30pm - 5.00pm

Please indicate your name:

Physical contact address
for the interview:

Kindy fax this sheet tof

Thank you




APPENDIX A3: LETTER OF CONFIRMATION OF INTERVIEW
SCHEDULE

o Massey University

.

Department of Construction
Institute of Technology & Engineering

College Of Sciences
Massey University At Wellington
TEL: 021 2041076, FAX. <64 4 801 2694, e-mmil: W N Wanlsmaild massey ac.nz

Attn: Mr David Green
David Builders Limited

Petone,
Lower Hutt Date: 15™ June 2007

Dear Mr Green,
CONFIRMATION OF INTERVIEW SCHEDULE

This is to thank you for granting my request for research interview and to notify you that the
exact date and time scheduled out of the two preferences you earlier indicated.

The schedule details are as follows:
1.  Date: Wednesday, 20/06/07

2. Time: 10.30am
3.

Please find the attached copy of interview questions.

If you have any reservations in respect of the above, please do not hesitate to inform us. Once
again, thank you for your co-operation. I look forward to meeting with you.

Sincerely yours

Wan Norizan
. Jasper MBach
Wan Norizan Wan Ismail Dr Jasp;?t rMb;f;hﬂu
(Researcher) (Supervisor)
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APPENDIX 4A: INTERVIEW QUESTIONS

RESEARCH SURVEY

IDEAL PROCUREMENT SYSTEM FOR NEW ZEALAND PRIVATE SECTOR CONSTRUCTION CLIENTS
BY
WAN NORIZAN WAN ISMAIL
DEPARTMENT OF CONSTRUCTION, COLLEGE OF SCIENCE
MASSEY UNIVERSITY AT WELLINGTON.

1 In procuring your buildings, which procurement system do you adopt most of the time?

2 What reasons influence the choice of the procurement system you use most of the time?

3 While choosing a particular system for the procurement of your buildings, what criteria do you usually
consider in the choice of the system(s)?




APPENDIX 4A: INTERVIEW QUESTIONS (Cont’d)

4 If a different procurement system other than your preferred system is recommended to you, what prospects ]
and challenges are involved in its implementation?

Prospects?
1

2

3

4

5

Challenges/ constraints/ barriers to adoption of a different procurement system
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APPENDIX B1: QUESTIONNAIRE COVERING LETTER

E Massey University

Department of Construction
Institute of Technology & Engineering

College Of Sciences
Massey University At Wellington
TEL: 021 29041076, FAX: +64 4 801 2694, e-mal wanbravo8 | @ yahoo.com

Atn: Mr. Pritchard

Wellington Region Manager
Fletcher Construction

236 Middleton Road,

Box 548, Johnsonville, Wellington.

Date: 23rd July 2007

Dear Mr. Pritchard,
Research on the ideal procurement system for New Zealand construction clients

The choice of a procurement system has profound impact on the project implementation process
and the delivery outcomes. Making the right choice of procurement system ensures successful
project delivery, a satisfied client, a successful service provider, and a reputable construction
industry. Research has shown that client’s requirements have not been properly addressed due
largely to wrong choice of procurement systems.

Consequently, I am undertaking an MPhil dissertation in the Department of Construction, Massey
University, which is aimed at identifying the needs and preferences of clients in procuring a
construction project. The findings will benefit both service and client organizations by identifying
the priority needs of clients and the appropriate procurement system that can ensure the delivery
of satisfactory outcomes. It is hoped that the application of these findings will improve levels of
client satisfaction in the construction industry.

Feedback from representatives of reputable organizations, such as you, will help to achieve the
objectives of the study. I will be grateful if you could find 10 — 15 minutes to respond to the
attached questionnaire. [ assure that your responses will be treated in strict confidence and will be
used solely for the purpose of this research. By participating in the questionnaire survey, |
undertake to provide you with a summary of the research findings, if you could indicate your
interest by filling the enclosed form for this purpose. Kindly fill the attached questionnaire and
fax it to the address indicated.

I will appreciate your kind response on or before 30 September 2007.

Sincerely yours

‘Wan Norizan V!

A . asper MBachu_______
Wan Norizan Wan Ismail Dr.Jasper I. Mbachu
(Researcher) (Supervisor)
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APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 1 of 6)

RESEARCH SURVEY:
Ideal Procurement system for New Zealand Private Sector Construction Clients

Miss Wan Non’zén Wan Ismail
Department of Construction, Institute of Technology and Engineering, College of Science
Massey University at Wellington

SECTION 1

Preference-eliciting question
1 How important is ontime completion to the success of
clients/employers’ projects?

2 Usually, do you foresee the need for clients/ employers to alter the
projects in any way once they have begun on sites?

3 Do most buildings in New Zealand (as distinct from what goes in
them) need to be technically advanced or highly serviced?

4 What level of quality do most clients/ employers seek in the
design and workmanship?

5 Do clients/ employers need to have a firm/fixed price for the
project construction before they can commit it to proceed?

6 Do clients/ employers usually choose their project teams by price
competition?

7a Do clients/ employers choose to manage separate consultancies
and contractors, or do they want just one firm to be responsible
after the briefing stage?

7b Do clients/ employers prefer direct professional responsibility to
them from the designers and cost consultants?

8 Do clients/ employers prefer to pay someone to take the risk of
cost and time slippage from them?

9 Do most clients/ employers have a need for reasonable running
costs for their bullding in the operation phase?

10 Are cost-benefit, socio-cultural and political issues important
parameters that inform their decisions in the procurement
process?

11 Do they usually have a need to minimise disruptions to ongoing
business activities during the construction phase?

12 Do they desire to be in control, or actively involved during the
implementation of the project?

13

0

0

Crucial

Yes
Yes
Basic

compelence
Yes

Certainly for all
construction work

Can manage
separate firms

Not important

No, prefer to
retain risk and
therefore control
Yes

Yes

Yes

Yes

Other clients¥ employers' needs or preferences in the procurement process? (Please specily):

Optional answers

0

Important

Definitely not

Moderately so

Good, but not
special

A target plus or
minus will do
Construction &
management
team

Must have only
one firm for

everything

Yes

Prepared to share
agreed rsk

Mo, initial costs
are paramount
No, only retums
on investment are
paramount

No

No, prefer not to
be involved.

0

A The following questions relate generally to building owners' preferences in the procurement of building projects. Drawing from your knowledge
of dients’ employers' needs preferences, kindly respond to each question by ticking (7 ) the optional answer that aligns with your views.

Not as important
as others

No, just simple

Prestige

No, other factors
are more
important

Yes

14

109



APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 2 of 6)

A2 The following have been identified as some of the criteria that could influence decision to use a particular
procurement system. Please rate their relative levels of importance in meeting building owners' needs in the
procurement process. Kindly tick (' )

Time : Ontime completion [] !mportant ] Somewhat ] Not
important important

Variation : flexibility to alter the project requirementat [ Important ] Somewhat 7 Not

any stage important important

Complexity : need for technically advanced construction [j Important [} Somewhat 7 Not
or highly serviced building important important

Quality : Compliance with the specifications; high (] Important [ Somewhat [} Not

quality job important important

Cost: Zero cost overrun [] 'mportant [ Somewhat ] Not
important important

Price certainty : Need to have a reliable price estimate for the 0 Important 0 Somewhat 0 Not

completion of the project at the onset important important

Lowest price : need to have competitive tenders forthe [} Important [ Somewhat 7 Not

: important important

job

Project management responsibility : Need to delegate ] Important | Somewhat 7 Not
important important

project management responsibility to others

Risk preference :Need to pay someone to take the risk of [] Important [ Somewhat 7 Not

cost and time slippage imporiant important
Life cycle costs : Need for reasonable running costs at the [] Important [} Somewhat [ Not
operation phase important important
Non-financial issues : Need to consider socio-cultural, [ Important [} Somewhat ] Not
political and non-financial issues as important HrRaLn mporant
parameters that inform decisions in the procurement
process
Limited disruptions : need to minimise disruptions to (] Important ) Somewhat [ Not
ongoing business activities during the construction phase important RTpoIR
Project control : Need to be in control, or actively [] Important [} Somewhat [} Not
involved during the implementation of the project Mogertant apenan
[] !mportant [} Somewhat ] Not
important important

Others? (please specify):
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APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 3 of 6)

Below are some commonly used procurement systems. Kindly rate how often or not clients/
employers use them in procuring their buildings. Raing scales are provided.

Frequency of use
Rarely [Occasion| Frequently
ally
Procurement system 1 2 3
. Sequencial
TeadWorial Accelerated (fast racked)
Direct
Design & Build Competitive
Develop and construct
Management contracting
Managacadnt Construction management
Contractor Project Mgt
a5 Managn Consultant Project Mgt
B-O-T/ B-O-O-T
Total package Tomkey
Partnering
EoRuboalive Strateqgic alliance
Civil engineering/ FIDIC
;n;:tr:;t;onal procurement NEC
Others (Please specify):
If a procurement system other their preferred type is suggested to them as the 1 Yes No

ideal system that would best meet their needs in the procuremenl process, do you
think they would be prepared to adopt the new system?

For some clients/ employers that may not be willing to adopt a new system other than their preferred type, several
reasons could account for this. Kindly indicate what could be their reasons by ticking (U ) under the options to the
responses below that best align with your views. It will be appreciated if you could specify other reasons not included in
the list.

Optional responses (Level of Agreement): StA = Strongly Agree (5); A = Agree (4), SwA = Somewhat Agree (3); SID =
Slightly Disagree (2); StD = Strongly Disagree (1)

Level of agreement

StA A SwA | SID StD

Reasons for not adopting a different procurement system 5 4 3 2 1

Risk: New systems are often not tried and tested and could introduce
additional risks

Lack of familiarity with other terms and conditions or obligations inherent
in other systems

Project financiers often insist on the use of the popular systems that
have been tried and tested.

They prefer the most widely used system in New Zealand

They don't have need for new systems: their preferred systems
adequately address their needs in the procurement process
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APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 4 of 6)

SECTION 2 : DEMOGRAPHIC BACKGROUND

1 To what category of private sector commercial property clients does your organization mainly belong?

[ Property developer [ owner-occupier
[ lProperty/portfolio investor

2 What category of property does your organization mainly procure?

Commercial/ retail/ office Industrial

[ Ischool institutional [ ]residential
[ lother (Please specify):

2 What is your status in your organization?

[ ceorDirector [ IManager/ Senior staff
— —
[ Jother (Kindly specify)

3 For how long have you been involved in building procurement?
— — [ J-1oys

APPRECIATION

Thank you for your time. Kindly fax the filled questionaire to: 04 801 2694, Attention Miss Wan Norizan Wan

Ismail. If you have any comments in relation to the contents of the questionnaire, you may wish to contact the
researcher on 021 2941076 (cell); email: wanbravo81@yahoo.com; else, please state your overall comments
below (if any):

DISCLAIMER

This project has been evaluated by peer review and judged to be low risk, Consequenty, it has not been reviewed by one of the
University's Human Ethics Committees. The researcher named above is responsible for the ethical conduct of this research.
please contact Prof. Sylvia Rumball, Assistance to the Vice-Chancellor (Ethics & Equity), telephone 06 350 5249, email
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APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 5 of 6)

SECTION 2 : DEMOGRAPHIC BACKGROUND

General contractor (building/ civil)
Subcontractor (building/ civil)
Labour-only subcontractor

:I Other ( please specify)

are most actively involved)

NZ Building Subcontractors Federation
Certified Builders Association of NZ
NZ Contractors Federation

[ lother (please specify)

3 For how long have you been in construction business?

4 Kindly indicate your status in your organization:

CEO/ Director

Foreman/ Supervisor
Skilled tradesman/ ganger
Other (please specify)

APPRECIATION

1 What is your main construction business. (Please indicate only the one that you are engaged in most of the time)

Specialist subcontractor

Material/ equipment supplier

2 To which trade association do you primarily belong? (Please indicate only one in which you

Building Industry Federation

Registered Master Builders Federation

Manager

Apprentice/ unskilled

Thank you for your time. Kindly fax the filled questionaire to: 04 801 2694, Attention Miss Wan Norizan Wan Ismail.
If you have any comments in relation to the contents of the questionnaire, you may wish to contact the researcher on |
021 2941076 (cell); email: wanbravo81@yahoo.com; else, please state your overall comments below (if any):

DISCLAIMER

humanethics@massey.ac.nz

This project has been evaluated by peer review and judged to be low risk. Consequenty, it has not been reviewed by one of the
University's Human Ethics Committees. The researcher named above is responsible for the ethical conduct of this research.

If you have any concerns about the conduct of this research that you wish to raise with someone other than the researcher, please
contact Prof. Sylvia Rumball, Assistance to the Vice-Chancellor (Ethics & Equity), telephone 06 350 5249, email
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APPENDIX B2: SAMPLE COPY OF QUESTIONNAIRE (page 6 of 6)

SECTION 2 : DEMOGRAPHIC BACKGROUND

Architecture
Project management
Engineering

I:l Other ( please specify)

are most actively involved)

NZIOB
NZIQS

[ lother (please specify)

3 For how Ing have you been in professional practice?

4 Kindly indicate your status in your organization:

Director/principal partner
Senior staff

|:]Other (please specify)

APPRECIATION

1 What is your main profession? (Please indicate only the one that you are engaged in most of the time)

Quantity surveying

Construction management

2 To which professional association do you primarily belong? (Please indicate only one in which you

NZIA

IPENZ

— T

Associate partner

Trainee/intern

Thank you for your time. Kindly fax the filled questionaire to: 04 801 2694, Attention Miss Wan Norizan Wan Ismail.
If you have any comments in relation to the contents of the questionnaire, you may wish to contact the researcher on
021 2941076 (cell); email: wanbravo81@yahoo.com; else, please state your overall comments below (if any):

DISCLAIMER

humsnethmgmasseyacnz

This project has been evaluated by peer review and judged to be low risk. Consequenty, it has not been reviewed by one of the
University's Human Ethics Committees. The researcher named above is responsible for the ethical conduct of this research.

If you have any concemns about the conduct of this research that you wish to raise with someone other than the researcher, please
contact Prof. Sylvia Rumball, Assistance to the Vice-Chancellor (Ethics & Equity), telephone 06 350 5249, email
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APPENDIX B3: REQUEST FORM FOR SUMMARY OF KEY
RESEARCH FINDINGS

Form for requesting summary of the key research findings

ATTENTION: MISS WAN NORIZAN WAN ISMAIL

RESEARCH ON:
IDFAL PROCUREMENT SYSTEM FOR NEW ZEALAND PRIVATE SECTOR
| CONSTRUCTION CLIENTS

‘ E would like o receive a summary of the key findings of the rescarch. My contact detatls are
as follows:

Name and address of company {optianaly

Fax:

Attention:

Emait:




APPENDIX B4: QUESTIONNAIRE RESPONSE REMINDER

& Massey University

Department of Construction
Institute of Technology & Engineering

College Of Sciences
Massey University At Wellington
TEL: 021 2941076, FAX: +64 4 801 2694, e-mail: W N Wanlsmuil@massey ac nz

Attn: Mr. Paul Critchley

Paul Critchley Building & Joinery Date: 25" July 2007

Dear Mr. Critchley,
Research on the ideal procurement system for New Zealand construction clients

We wish to remind you regarding the questionnaire on the above subject which was mailed
to you some weeks ago.

If you have already filled and mailed back the questionnaire, then accept our appreciation
for your time and participation in the research. If otherwise, kindly do so urgently. The
questionnaire would take approximately 15 minutes to be completed.

Your input is very valuable for my research; | would appreciate it if you could find some 15
minutes to complete the questionnaire and return it to me by fax or mail as soon as possible.
Your comments on the relevance or clarity of the questions will also be appreciated.

If you are receiving this mail for the first time, or the original questionnaire mailed 1o you is no
longer available, please open and print the attached covering letter and questionnaire. Then

kindly return the completed questionnaire using the freepost address indicated in the covering
letter.

Thank you for supporting this study.

Sincerely yours

Wan Norizan,

i MBach
Wan Norizan Wan Ismail ﬁ;::}erbaih‘::
i (Supervisor)
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APPENDIX C: SUMMARY OF KEY RESEARCH FINDINGS AND
SUPPORTING CHARTS AND TABLES

& Massey University

Department of Construction
Institute of T'echnology & Engineering

College Of Sciences
Massey University At Wellington
TEL: 02] 2941076, FAX: =64 4 801 2694, c-mul. W N, Wanlsmaila massey ac nz

Attn: Mr. Paul Critchley
Paul Critchley Building & Joinery Date: 251 July 2007

Dear Mr. Critchley,

SUMMARY OF THE KEY RESEARCH FINDINGS: “IDEALPROCUREMENT
SYSTEM FOR NEW ZEALAND PRIVATE SECTOR CONSTRUCTION CLIENTS”

Thank you very much for participating in the above research survey and for your helpful
inputs that contributed to the successful completion of the project.

As promised during the survey, [ am pleased to provide you with the summary of the key [
findings of the study (see attached documents). Your responses were treated with utmost
confidence as pledged. All responses have been destroyed in line with the requirements of
Massey Human Ethics Committee. The findings of the study will be presented in
conferences and will be published in journals subsequently.

Once again, thank you very much!

Sincerely yours

Wan Norizan
- — 7. MBach
Wan Norizan Wan Ismail Dr _]aspg:ﬂe rMb;::hl;
(Researcher) (Supervisor)
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APPENDIX D1: APPROVAL FOR MUHEC LOW RISK NOTIFICATION

5 M « & OFHCE CF TE ';.ss.ns‘.\.-r.
&%  MasseyUniversity Ayt
t.w‘, -l'lu'r. ,.guul,
S Privace Apg 11 222
Palme-stor Narth

Hew dea and
i

4 luly 2007

FninR WSS 2YAC T
o 202

LS 36 B

Wan Norizan Wan Isaal

Dear Wan
Re:  Ideal Procurement System for New Zealand Private Sector Construction Clients
Thank you for your Low Risk Nuotification which was received on 27 June 2007,

Your project his been secorded on the Luw Risk Database which is reported in the Avsal Repant of
the Mussey University Human Ethics Commiliees.

Please nebify me i silualions subseque
analysis thet it is safc 10 Broc

Iy occur which cause you 1o reconsider your initial athical
«l without approval by one of the University’s Human Eihics

has been o

BTe

io fe Jow sk

1
weei revi

: J‘\‘M.
¢ 66 330 3249, ¢

ring organisalion, funding authority or & wurr.i. in wh your wish

W conimi L|];ln\.tl {with an sppraval number), you will have to provide
tion 1o onc of the Unive s Human Bihics Committees.  You should also oote thi
val can enly be provide fa the commencament of the rescarch.

ik .~| 1\.l'|!.l]| o evider
a full «l|\p|
such an app

Yours sinccrcly

.
' 3 ; :’;‘\..A-&—*t- JJM/‘-‘(}_
/'{lgf ,&fﬂ"-‘ i :

Sylvia ¥ Rumball (Protesson)
Chair, Human Ethics Chairs’ Committee and
Assistant 1o the Viee-Chancellor (Ethies & Equity)

[ D Fasper Mbachu Prof Den Cleland, Hol
Institute of Technology and Institnte of Technelogy and
Enginvering Engineering
Wellington N456

Wasgey University Hunan Etves Commitss
Arcradized by he Health Researc Ceundd

3 .8
(A ==
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APPENDIX D2: FORM FOR NOTIFICATION OF LOW
RESEARCH INVOLVING PARTICIPANTS

RISK

A
A%
N

©: Massey University
el

Te Kunenga ki Plrehuroa

NOTIFICATION OF LOW RISK RESEARCH/EVALUATION
INVOLVING HUMAN PARTICIPANTS

M,

]

(Al notifications are to be typed)
SECTION A:

I. Project Title IDEAL PROCUREMENT SYSTEM FOR NEW ZEALAND PRIVATE SECTOR
CONSTRUCTION CLIENTS

Projected start date
for data collection ..M July2007  Projectedenddate __ 31August2007

3. Applicant Details (Select the appropriate box and complete details)

ACADEMIC STAFF NOTIFICATION
Full Name of Staff Applicant/s

School/Department/Institute
Region (mark one only) Albany | | Palmerston North | | Wellington J
Telephone Email Address

STUDENT NOTIFICATION

Full Name of Student Applicant WAN NORIZAN WAN ISMAIL
Postal Address
Telephone [ NG email Address || NG
A ]thmhm o L I

Full Name of Supervisor(s) DR JASPER IKEOKWU MBACHU

School/Department/Institute 'SCIENCES

Telephone X 6442 Email Address  J.|.Mbachu@massey.ac.nz

CONSTRUCTION,INST.OF TECH & ENGINEERING, COLLEGE OF

Region (mark one only) “Albany || Palmerston North || Wellington [ X |

GENERAL STAFF NOTIFICATION
Full Name of Applicant

Section
Region (mark one only) Albany I Palmerston North Wellington
Telephone Email Address

Full Name of Line Manager

Section

Telephone Email Address
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APPENDIX D2: FORM FOR NOTIFICATION OF LOW RISK

RESEARCH INVOLVING PARTICIPANTS (continued)

3, Type of Project (mark one only)

Staff Research/Evaluation: Student Research: X If other, please specify:
Academic Staff Qualification (MPhil-

Sciences)
General Staff Points Value of Research 100

4.  Describe the peer review process used in assessing the ethical issues present in this project.

Supervisor assessment and approval
MUHEC “Screening Questionnaire”

5, Summary of Project
Please outline in no more than 200 words in lay language why you have chosen this project, what you
intend to do and the methods you will use.
(Note: all the information provided in the notification is potentially available if a request is made under the
Official Information Act. In the event that a request is made, the University, in the first instance, would
endeavour to satisfy that request by providing this summary. Please ensure that the language used is
comprehensible to all)

My research is entitled, “ldeal procurement system for New Zealand private sector construction clients”. | have
chosen this research project because it is concerned with a topical issue in the Construction Procurement field —
which | intend to pursue as my future career. This study aims to identify the criteria of the New Zealand private
sector construction clients’ procurement needs and to establish the ideal procurement arrangement option that
best meets those needs and also to address the most popular procurement arrangement option used in the New
Zealand as well as the reason for its use. The research findings would encompass the prospects and challenges
that would face the established ideal procurement arrangement option.

Descriptive survey method will be used, which will involve questionnaire survey of the registered members of
the New Zealand Institute of Building (NZIOB) and the Property Council of New Zealand- the target population.
The questionnaires will be self-administered; participation is voluntary. Questionnaire forms will be distributed by
posts. Completed questionnaires will be returned using enclosed stamped and self-addressed envelopes. For
participating, respondents will be assured of anonymity and their responses will be used solely for statistical
analysis

Please submit this Low Risk Notification (with the completed Screening Questionnaire) to:

The Ethics Administrator
Research Ethics Office
Old Main Building, PN221
Massey University

Private Bag 11 222
Palmerston North
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APPENDIX D2: FORM FOR NOTIFICATION OF LOW RISK
RESEARCH INVOLVING PARTICIPANTS (continued)

SECTION B: DECLARATION (Complete appropriate box)

ACADEMIC STAFF RESEARCH

Declaration for Academic Staff Applicant

I have read the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human Participants. I understand
my obligations and the rights of the participants. I agree to undertake the research as set out in the Code of Ethical Conduc
for Research, Teaching and Evaluations involving Human Participants. My Head of Department/School/Institute knows that
I am undertaking this research. The information contained in this notification is to the very best of my knowledge accurate
and not misleading.

Staff Applicant’s Signature Date:

STUDENT RESEARCH

Declaration for Student Applicant

I have read the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human Participants and discussed
the ethical analysis with my Supervisor. I understand my obligations and the rights of the participants. I agree to undertakg
the research as set out in the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human Participants
The information contained in this notification is to the very best of my knowledge accurate and not misleading.

Student Applicant’s Signature Date: 22/06/2007

Declaration for Supervisor

I have assisted the student in the ethical analysis of this project. As supervisor of this research I will ensure that the
research is carried out according to the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human
Participants.

Date: 22/06/07

) =
— F 3
--‘—-{‘G"-/‘Q

Print Name ‘Jasper Mbachu

Supervisor’s Signature

GENERAL STAFF RESEARCH/EVALUATIONS

Declaration for General Staff Applicant

I have read the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human Participants and discussed
the ethical analysis with my Supervisor. I understand my obligations and the rights of the participants. | agree to undertake
the research as set out in the Code of Ethical Conduct for Research, Teaching and Evaluations involving Human Participants.
The information contained in this notification is to the very best of my knowledge accurate and not misleading.

General Staff Applicant’s Signature Date:

Declaration for Line Manager

I declare that to the best of my knowledge, this notification complies with the Code of Ethical Conduct for Research,
Teaching and Evaluations involving Human Participants and that | have approved its content and agreed that it can be
submitted.

Line Manager’s Signature Date:

Print Name
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APPENDIX E: STATISTICAL TABLE USED FOR DATA ANALYSIS

Table E1: Critical value of Student t test statistic (Source: Bradley and South (1981)
p.573)

Student- Distribution

Table gives tosuch that P(t?t =

df a=010 a =005 u = 0.025 a =0.01 a = 0005
1 3.07% 6314 12.706 31.821 63.0637
2 1.8%6 2920 4.303 6.965 9923
3 1.638 2353 3182 4,541 5841
1 1.333 2132 2,976 3747 1.604
) 1476 2003 2371 3,365 1.032
& P340 1.913 2447 3143 3.707
7 tas 1 895 2365 2098 3499
8 1.397 1.860 2306 2,896 3355
9 1.383 1.833 2.262 2821 3.250
10 1.372 1812 2238 2704 3169
11 1.363 1.796 22010 28 3.106
i2 1.336 |.782 279 2.081 3035
13 1.350 1.771 2060 2.050 3.012
14 1 34> 1.761 200 1624 2977
15 1.341 1.753 2451 2602 2017
16 1.337 1.740 2120 2,383 2621
17 1.533 1.7410) 2110 2367 2898
18 1.330 1.734 2101 2,552 2 878
19 1.328 1,720 2003 2539 2.861
24} 1.325 1.725 2,086 2528 2843
21 1,323 [.721 2,080 2518 2.851
22 1.321 1.717 2071 3508 2.819
23 1.319 1.714 2.069 2300 2.807
24 1.318 1.711 2064 2,492 2.797
15 1.316 1.708 20060 2485 2787
26 1.315 1.706 2.05%6 2479 2.779
27 1.314 1.703 2052 2473 2.771
28 1.313 1.701 2.0438 2.467 2,763
29 1.311 1.649 2045 2.462 2,736
i 1.282 1.645 1.960 2326 2.576
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