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ABSTRACT

The importance of the construction industry to nation building necessitates that
project implemented achieves project success. However, studies and evidence have
shown that there is a low probability in consistently achieving project success.
Nevertheless, it seems that the definition of project success and how to achieve
project success is quite illusive., For more than a century, researchers have been
grappling with its definition but the concept remained ambiguous. From the early
identification of time, cost and quality as elements of project success, researchers
have added many other outcomes and objectives including stakeholders, project
manager, communication, leadership, project management, organization structure,
resources, contract and more. Later refinements separate these elements into success
criteria and success factors. This research focuses on the success criteria of time, cost
quality and stakeholders’ appreciation and success factor groups of human
management, process, organization, and contract and technical.

The main aim of this research is to develop the components of project success and to
identify the critical success factors. Other objectives are to find significant success
criteria and to correlate these elements of project success. In addition the research
statement emphasizes that human management is critical in the construction industry
to ensure project success. The study adopts quantitative survey method and conducts a
preliminary study and field survey using structured questionnaires. Data are analysed

by quantitative techniques namely descriptive statistics, factor analysis and Pearson
correlation.

The findings of the study reveal that the ranking of success criteria in order of
importance are ‘Stakeholders’ appreciation’,’ Quality’, ‘Time' and ‘Cost’. But most
importantly the study identifies ‘Human management’ as the critical success factor
group to achieve these success criteria. The subsequent ranking of the other success
factor groups are ‘Process’, ‘Contract and technical’ and ‘Organization’.
Consequently, this study defines project success as achieving the success criteria of
stakeholder’s appreciation, completion as specified quality, within time and cost
through the success factors of human management, process, contract and technical,
and organization. The contribution of this study is to stamp the importance of human
management in the construction industry. This awareness will be imperative to three
main groups namely the stakeholders to give emphasis on human management in
project implementation, the Construction Industry Development Board to review the
project management training module, and the Institutions of Higher Learning to

review project management programs giving emphasis concerning human
management subjects,



ABSTRAK

Pentingnya industri pembinaan untuk pembangunan negara memerlukan projek
dilaksanakan dengan jaya. Namun, Kkajian-kajian dan eviden telah menunjukkan
bahawa mencapai kejayaan projek secara konsisten mempunyai kebarangkalian yang
rendah. Dan didapati bahawa definisi kejayaan projek dan cara untuk mencapai
kejayan projek adalah sesuatu yang illusif. Lebih dari seabad kajian-kajian
dilaksanakan untuk mendefinisi kejayaan projek tetapi konsepnya tetap masih kabur
dan tidak jelas. Pada awalnya elemen kejayaan projek melibatkan pencapaian masa,
kos dan kualiti. Namun kajian-kajian selanjutnya menambah beberapa hasil dan
objektif termasuk pemegang amanah, pengurus projek, kommunikasi, kepimpinan,
pengurusan projek, struktur organisasi, gunatenaga, kontrak, dan lain-lain. Kemudian
beberapa penghalusan dibuat yang mana telah memecahkan elemen-elemen ini
kepada kriteria kejayaan dan faktor kejayaan. Kajian ini memberi fokus kepada
kriteria kejayaan yang melibatkan masa, kos, kualiti, dan penghargaan pemegang
amanah, dan kumpulan faktor kejayaan yang melibatkan pengurusan manusia, proses,
organisasi, dan kontrak dan teknikal.

Tujuan utama kajian ini adalah untuk membangunkan komponen kejayaan projek dan
seterusnya untuk mengenalpasti faktor kejayaan yang kritikal. Lain-lain objektif
kajian adalah untuk mengenalpasti kriteria kejayaan yang signifikan dan untuk
menghubungkait kedua-dua elemen kejayaan projek. Tambahan juga, kenyataan
kajian menekankan bahawa pengurusan manusia adalah kritikal didalam industri
pembinaan bagi menentukan kejayaan projek. Kajian ini adalah berbentuk kuantitatif
dan kajian awalan dan kajian lapangan yang sebenar telah dilaksanakan mengguna
soalselidik yang dibentuk. Penganalisian data telah dibuat secara statistik mengguna
teknik statistic deskriptif, analisis faktor dan korelasi Pearson.

Penemuan kajian telah menunjukkan bahawa kriteria kejayaan mengikut sususan
kepentingan adalah ‘Penghargaan pemegang amanah’, ‘Kualiti’, ‘Masa’ dan ‘Kos’.
Tetapi apa yang penting sekali, kajian ini telah mengenalpasti ‘Pengurusan manusia’
sebagai kumpulan faktor kejayaan yang kritikal untuk mencapai kriteria kejayaan.
Sususan kepentingan kumpulan faktor kejayaan selainnya adalah ‘Proses’, ‘Kontrak
dan teknikal’ dan ‘Organisasi’. Seterusnya kajian ini mendefinisi kejayaan projek
sebagai mencapai kriteria kejayaan iaitu penghargaan pemegang amanah, menyiap
projek sebagaimana kualiti, dalam masa dan kos yang ditetapkan melalui faktor
kejayaan iaitu pengurusan manusia, proses, kontrak dan teknikal, dan organisasi.
Sumbangan kajian ini adalah dalam memberi eviden tentang kepentingan pengurusan
manusia dalam industri pembinaan. Kesedaran keatas kepentingan pengurusan
manusia akan memberi petunjuk kepada tiga pihak iaitu kepada pemegang amanah
dalam melaksana projek, kepada Lembaga Pembangunan Industri Pembinaan dalam
menyemak modul latihan pengurusan projek, dan kepada Institusi-Institusi Pengajian

Tinggi dalam menyemak program pengurusan projek agar memberi tumpuan dan
keutamaan kepada aspek pengurusan manusia.
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CHAPTER 1: BACKGROUND OF THE STUDY

1.0 INTRODUCTION

The aim of this study is to research on issues pertaining to project success and
highlighting its various criteria and factors. The study will identify the significant
success criteria and critical success factors that are required to ensure project success.
This chapter establishes the study by introducing the background of the problem. On
the onset, the statement of the problem highlights both the importance and the ills of
the_ construction industry that will eventually leads to the area of study namely project

success. It further states the objectives, research statement, and significance of the

study and the parameter of the study.

The importance of construction industry in nation building is discussed at length as
the construction industry creates wealth and affects the gross development product of
a country. The enormous expenditure allocated and spent for development projects
make it imperative to ensure project success. However, studies have shown that not
all construction projects have been successfully implemented, as Dlakwa (1990) notes
that project overrun on time and cost often happens in the construction industry.‘
Brown (1998) states that the chances of managing a project to successful completion
require the application of good management practices implemented in a structured

manner. However, limited resources and limited amount of time require the

stakeholders to emphasize on the appropriate objectives, and organized the

appropriate approach of project management (Cook, 2005). This concurs well with
Campbell and Baker (2007) who assert the maxim of ‘do more with less’ to ensure

competitiveness.



1.1  STATEMENT OF THE PROBLEM

Construction industry has been referred to as the engine of growth to any nation
building. It is considered as a key sector in the government's efforts to stimulate
domestic economic activities and enhancing economic growth resulting in improving
the quality of life of the citizens (Badawi, 2006). The social and economic
infrastructure and buildings generates wealth to the population and contribute to the

economic growth of the nation (Malaysia, 2007a).

In most developing countries, the construction sector is a significant contributor to the
country’s economy because 50% of the investment of the country constitutes
investment in construction (Dlakwa, 1990). However, in Malaysia the construction
industry only contributes in average a mere 3% of Malaysia’s gross development
product (GDP). Nevertheless, it is one of the most important industries. This is
because it enables socio-economic development and it creates a multiplier effect to
other industries (Malaysia, 2007b). Consequently, the growth of these complementary
industries within the various sectors of the economy namely manufacturing,

agricultural, mining and services sectors will ultimately affect the nation’s gross

development product.

Abdul Karib (2006) and Dul (2008) illustrate the construction sector growth trend in
Malaysia over a 27-year period (1980 to 2007) revealing the magnitude of the

business cycle swings of the construction industry that mirrors the cycle of gross

development product as shown in Figure 1.1.
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Figure 1. 1: Construction sector and Malaysian gross development product trend

Source: Abdul Karib (2006) and Dul (2008)

Due to its role as the nation’s buildiné block of socio-economic development, the
construction industry has created job opportunities for more than 900,000 of
Malaysia’s population, not including those in other industries, and this comprise 9.0%
of Malaysia’s total workforce (Malaysia, 2006a). The construction industry’s
contributions and spill-over effect to other industries derive from its role as a large
user of manufactured goods, fuel, energy and its needs of financial and professional
services (Malaysia, 2007b). For RM1 billion worth of output from the building and
construction industry, about RM505 million of input will be generated from domestic
industries (Malaysia, 1998a). It was reported that the output of the domestic market-
oriented industries declines sharply from 15.4% in 1997 to 8.8% in 1998 and this is
attributed largely to the lower output of the construction-related industries (Malaysia,
1998a). The usage of products and services within these sectors enables the sectors to

grow parallel to the economic growth of the nation,



Figure 1.2 illustrates the construction sector as the enabler of the government’s socio-

economic policies and its effect to other sectors.
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Figure 1. 2: Construction industry as an enabler and effect to other industries

Source: Adapted from Malaysia (2007b)

The amount spent by the government on development expenditure is enormous.
Development expenditure are for economic, social and security sectors namely for the
constructions of schools, clinics, hospitals, public facilities and infrastructure. Table
1.1 shows the development expenditure by the federal government for the various 5-
year Malaysia plans from 1990 to 2010 (Malaysia, 2007a). The total expenditure is in
excess of Ringgit Malaysia (RM) 600 billion that reflect the government spending and

commitment on nation building which subsequently spurred the construction industry.



Table 1. 1: Federal government development expenditure for 6" - 9™ Malaysia Plan

SECTORS 6" Malaysia Plan 7™ Malaysia 8" Malaysia 9" Malaysia TOTAL
il Plan Plan
(RM million) (1990 -1995) Plan (RM millon)
(1996 - 2000) | (2001 -2005) | (2006 -2010)*
ECONOMIC 27,712 47,172 65,446 89,886 281,144
SOCIAL 13,555 31,384 69,377 74,954 207,907
SECURITY 10,987 11,644 22,042 21,208 75,897
ADMINISTRATION 2,451 8,937 13,135 13,957 40,414
TOTAL 54,705 99,037 170,000 200,000 605,362

* Allocation

Source: Ministry of Finance Malaysia (2007a)

The importance of the construction industry and its vital link to the national gross
development product and the huge development expenditure necessitates that projects
implemented achieve project success. However, according to Abdul-Rashid (2002)
the level of risk in any construction wprk is considerably much higher than in other
economic undertakings. Abdullah (2004) notes the common features of a construction
industry are low-level technological development, shortages of plant, equipment and

construction materials, lack of skilled labor and personnel including technical and

managerial, and problems relating to financial.

Problems in the construction industry are not isolated to Malaysia alone. Even
developed countries like United Kingdom faces similar problems. Latham report
(1994), commissioned by the government of United Kingdom to end ‘the culture of
conflict and inefficiency that dogs Britain’s biggest industry’, reviews the state of its
construction industry critically. The industry was reported as ‘ineffective’,

‘adversarial’, ‘fragmented’, ‘incapable of delivering for its customers’, and ‘lacking

respect for its employees’.
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As such, managing construction projects within such environment is difficult and
successful completion is not the norm (Nguyen et al, 2004). Henrie and Sousa-Poza
(2005) claim that all these years, studies and evidence have shown that projects have a
low probability in consistently succeed in achieving the time, cost and quality
objectives. And budget that exceeded by more than 50% of the project cost are
common (Thompson, 1999). In fact, a review of 3,500 projects from all over the
world and from various industries reveals that on average, all projects reported a cost
overrun and it is between 40% to 200% of the contract sum (Morris and Hough,
1987). Tan (2004a) states that project failures are a ‘worldwide common phenomena’

and are acknowledged universally as customary in construction industry.

According to the report by the comptroller and auditor general (National Audit United
Kingdom, 2001) the performance of government agencies in implementing
construction projects highlighted inefficiencies in delivery of projects where 73%

were over budget and 70% were delivered late as shown in Figure 1.3,

Ower Tender
Price
73%

WS L

Figure 1.3: Performance of government agencies construction projects

Source: National Audit United Kingdom (2001)



The Standish Group (1995) reported failures in the information technology projects in
all industries including construction industry based on a research project carried out
with 365 respondents as follows: 53% responded cost overruns of more than 50%,
67.8% responded time overrun of more than 50% and 68.2% responded projects
completed with more than 50% content deficiencies. On average, the success rate for

software projects defined as on-time and on-budget is only 16.2%.

A case study by Kanter and Walsh (2004) suggests that the major problems of
unsuccessful projects are due to communication, schedule, skill, design, requirement,
leadership, planning, resources, testing, and monitoring and control. Tan (2004a)
describe various reasons for construction project failures that are due to various

stakeholders’ faults. These reasons are tabulated in Table 1.2.

Table 1.2: Reasons for project failures

Reasons for failures Project management failures

Insufficient funds. Incompetent and incompatible team.

Improper focus of project management system. | Poor lines of authority.

Incorrect fixation of first estimate. Matrix organization with conflicting

Wrong level of details. priorities.
Incompetent contractors. Coping with ‘politics’.
Lack of Quality assurance and Quality control | Introducing changes without re-planning.

in design, construction and supervision, Constraints in achieving quality, time and

Lack of authority supervision. cost objectives.

Too much too soon. Bad reporting of progress.

Too many people. Feeding wrong information.

Lack of common project goals. Overly optimistic of completion dates.
Rewarding wrong actions which does not Insufficient project definition.

contribute to achieving project goals. Inaccurate estimates and forecast.

Changes in client’s requirements.

Source: Adapted from Tan (2004a)



To ensure project success is not an easy task as it involves numerous dynamic issues
and factors. However, for more than a century, researchers have been grappling with
the concept and what comprises project success. Young (1993), and Campbell and
Baker (2007) state that it is not just the planning that is important in ensuring project
success but the myriad of activities in organizing, scheduling, executing, tracking and
controlling the cost and the resources of the project. Nokes and Kelly (2007)
emphasize the numerous problems of a project manager that includes knowing ‘what

is wanted, what inputs need to get there, what processes must be performed and in

what order’,

The literature with regard to project success is numerous and in abundance. Every
author has his own idea and belief, supposition and hypothesis that may support or
differ from each other. In fact, although there are many literatures on project success,
there is relatively little empirical data on the subject (Collins and Baccarini, 2004). In
addition, the terms used with regard to the success criteria and success factors are
sometimes used differently. This has caused some confusion in defining project
success. Shenhar et al (2002) observe that although studies have been carried out,
these authors postulated that there is no conclusive evidence or consensus on what
constitute project success and the factors for project success. Their research suggests
three areas of concern that are found in previous researches and thus needs further
investigation and these are: (1) not connecting the multidimensional assessment of
project success to project success factors, (2) focusing only on a single aspect of the
management of the project, and (3) not focusing on Strategic and managerial aspects.
Similarly Ngunyen et al (2004) reiterate the concerns as they claim that previous

Studies either provide too general or too specific success faetors that are difficult to be

applied in practice.



However, according to Wateridge (1995), the need to choose appropriate critical
success factors at the start of the project is of utmost importance. These critical
success factors can be used as a guide to stakeholders’ behavior (Liu and Walker,
1998) and a key determinant of project success (Kanter and Walsh, 2004). In addition,
Clarke (1999) argues that managing equally all the project success factors at the same
time would be impractical and unachievable. He advocates adopting the Pareto
principle of ‘separating out the important few from the trivial many’ by giving
attention and concentrating on the critical factors that would most likely ensure
project success. Kanter and Walsh (2004) reiterate this point stating that the key to
success is identifying the critical success factors and expend all the energy on these

factors instead of the many lesser important factors,

The question of whether one set of critical success factors can be applied to any
industry and the similar set of critical success factors applied to any project have also
been reviewed. Rockart (1982) notes that although critical success factors differ
among industries, a generic set of critical success factors can be easily identified for
each industry and applicable to any project. On the other hand, Leidecker and Bruno
(1984) and Lui (2004) argue that although generic variables can be identified which
are similar to all the industries, one set of critical success factors identified may not be
transferable to another project. Westerveld (2003) acknowledges a need for a
management model that link these critical success factors to project success criteria

that would assist project managers deals with projects that are becoming more

complex.



Nevertheless, Clarke (1999), and Bryde and Brown (2004) postulate that project
success is not dependent of only one critical factor but rather a number of factors that
are inter-related and inter-dependent to each other that requires a holistic approach.
The numerous project success factors should be grouped, as the combined effects
would eventually lead to project success (Schultz et al. 1987, Clarke, 1999, Bryde and
Brown, 2004, and Nguyen et al, 2004). Studies by various researchers have shown the
importance of groups of factors to achieve project success but human or people factor
seems to be a common denominator (Belout, 1998, Belassi and Tukel, 1996, Hartman
and Ashrafi, 2002, Shenhar et al, 2002, Cooke-Davies, 2002, Clarke, 2002, Cooke-
Davies and Arzymanow, 2003, Kanter et al, 2004, Nguyen et al, 2004, Henrie and

Sousa-Poza, 2005, and Iyer and Jha, 2005).

1.2 RESEARCH STATEMENT

This study basically examines the components of project success that comprise the
two elements of success criteria and success factors. The aim of studying project
success is to explain what it takes to achieve the successful implementation of a
project. Thus this will indentify and guide the stakeholders to focus on these success
aspects. The research statement is derived from the literature review and the
preliminary study. The factors that are commonly highlighted in literatures on general
Management, project management, construction

Mmanagement and contract

Mmanagement are with regards to “human, process, organization, and contract and

technical”. These four terms are taken in this study to classify or group individual

success factors as scholars postulated that the combined effect of individual factors

should be analyzed.

10



Based on the categorization on the critical success factors, the research statement for

this study is: Human management is critical in the construction industry to ensure

project success.

1.3 OBJECTIVES AND SIGNIFICANCE OF THE RESEARCH
The main objectives of this study are as follows:
1. To develop the components of project success.

2. To find significant project success criteria by ranking the criteria.

3. To find significant project success factors.
To identify the dominant critical success factors by ranking the factors.

To correlate the project success factors to project success criteria.

The research will be beneficial in the attempt to answer the question of what are the
critical factors for project success in the context of the Malaysian construction
industry. The research will be a contribution to the stakeholders in the construction
industry as it will be a basis for them to give emphasis on what matters most in
project success. With the scarcity of resources, choices and priorities are necessary to

be made by stakeholders to ensure that what is most important and relevant will be

given more consideration.

In recognizing the critical success factors, the stakeholders of a project will be able to
allocate limited resources of time, manpower and money appropriately (Chua et al,
1999). The stakeholders will be able to focus energies and resources (Jiang and
Heiser, 2004), enabling a shared and common understanding (Bryde and Brown,

2004) to these key variables or key areas as a means to improve effectiveness and

ultimately to ensure the success of the project (Chan et al, 2004). This is possible

11
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because these key variables have a great impact on a firm's competitive position as
they give the organization an instrument to evaluate its threats. opportunities,
strengths and weaknesses (Leidecker and Bruno. 1984). These are the managerial
areas where things must go right that would ensure successful competitive and high
performance (Rockart, 1982, and Boynton and Zmud. 1984). However, these critical
success factors must be maintained in order for teamworking to take place in an

efficient and effective manner. (Jefferies et al, 2002).

Upon identifying the critical success factor, this would in addition have an impact on
the content of training modules on project management for project managers
conducted by the Construction Industry Development Board Malaysia and improving
the curriculum and content of the course module for project management and

professional programs in the Institutions of Hi gher Learning,

14 RESEARCH METHODOLOGY

The study begins with exploratory work to focus on current and pertinent issues that
will enable to identify a clear and precise statement of problem, Subsequently the
research performs a thorough literature review on the area of study and adopts
quantitative survey method conducting a preliminary study and field survey as the
strategy for data collection. All data are analysed by quantitative techniques namely
descriptive statistics, factor analysis and Pearson correlation. Statistical Package for

Social Sciences (SPSS) is the main tool in assisting the data analysis. The research

methodology is further discussed in Chapter 4.

It is to be noted that all the figures and tables shown in this thesis are based on this

research unless otherwise stated.

12



1.5 PARAMETER OF STUDY

The parameter of the study is limited to the implementation of construction projects in

the public sector within Semenanjung Malaysia in which this sector has proper

records and documented evidence as compared to private sector. The respondents for

this study, as further described in Chapter 4, are project directors and project

managers from project management consultants (PMC) registered with the Ministry

of Finance Malaysia, and project management teams in the government’s

implementing agencies namely the Public Works Department Malaysia (PWD),

Department of Irrigation and Drainage Malaysia (DID) and Ministry of Finance.

1.6 OUTLINE OF CHAPTERS

This thesis is structured as follows

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Chapter 6:

Introduction. A brief discussion of the topic.

The concept of project success. This chapter provides the definition of
project, project management, concept of critical success factors,
project life cycle and components of project success. It will also

discuss the various success criteria and success factors.

Procurement and the implementation of construction project in

Malaysia. This chapter examines the procurement of projects in public

and private sectors in Malaysia.

Research methodology. This chapter is a review of methodology used.

Analysis and findings. This chapter presents the result of the survey

conducted.

Conclusion and recommendations. This chapter concludes the findings

of this thesis. It also Proposes some recommendations for the

Malaysian construction industry,



1.7 CONCLUDING REMARK

Chapter 1 discussed the topic and research area of the thesis. The focus of the study is
with regard to project success comprising the success criteria and success factors. In
addition the research statement emphasize that human management is critical in the

construction industry.

The following chapter explores the literature review with regard to the topic in

general and project success in particular.

14



CHAPTER 2: THE CONCEPT OF PROJECT SUCCESS

2.0 INTRODUCTION
This chapter is the literature review on the concept of project success. It starts with
defining and highlighting issues concerning implementing projects. These issues are

with regards to project, project management, project lifecycle and the concept of

critical success factors.

It further discusses the attempt by numerous authors to define project success. The
literature review reveals that project success comprises two dimensions namely the
success criteria and success factors. However many previous researchers used these
terms interchangeably. This chapter lists all the success criteria and success factors as
identified by the various authors. The success factors are further reduced to significant
factors that are then classified under factor groups by using factor analysis as
discussed in Chapter 4. The literature review on success factors in this chapter is

confined to the identified significant factors and factor groups.

2.1  DEFINITION OF PROJECT

Gaddis (1959) was among the first to provide with a descriptive definition of a project
as it goes beyond the boundaries of a project being a static task. He defines a project
as ‘an organization unit dedicated to the attainment of a goal — generally the
successful completion of a developmental product on time, within budget, and in
conformance with predetermined performance specifications’. Similarly, Walton
(1984), Kerzner (2000), and Gray and Larson (2006) define a project as interrelated

activities performed within time, cost and resources to meet the required needs.

15



Others offer a simpler definition of project. The definition that takes into account
resources: an undertaking to achieve defined performance, budget and schedule
(Morris and Hough, 1987), and a one-time multitask job that has performance, time,
cost and scope (Lewis, 2001). Other definition that include having objectives: a
complex effort to achieve specific objectives (Lai, 1997 and Ruin, 2004), and a
planned set of activities meeting specific goals and outputs (Angelides, 1999). Yet
other definition include: a task limited in time and effort (Knoepfel, 1992), unique,
novel and transient requiring knowledge, skills and abilities to meet client needs
(Keegan and Turner, 2003), a complex time restricted and unique endeavor (Dov and
Lechler, 2004), and a temporary endeavor undertaken to create a unique product or

service (Project Management Institute, 2004).

Definition of construction project are given as: a complex sequence of activity to
deliver a clearly defined objectives (Cheung, Tam, Ndekugri and Harris, 2000), and a
complex system of a large number of interrelated and interconnected elements,
various organizational units and a wide variety of people (Ogunlana et al, 2002).
According to Frigenti and Comninos (2002), the three factors that differentiate
projects from routine operations are that it is unique, temporary nature and

progressive elaboration. In addition, a project is performed by people, constrained by

limited resources and, should be planned, executed and controlled.

In summary, the main characteristics of a project derived from the definitions by the
various authors are that it is unique and complex, has a sequence of interrelated
activities, to achieve a specific objective or goal, consumes resources and completes
within a specific time, within the approved budget and according to the required

specification,

16



22  PROJECT MANAGEMENT

2.2.1 Definition of project management

Since the 1950s, there have been many attempts to define project management. There
are many different definitions that range from narrow to a wide application attempting
to cover every possibility (Smith, 1994). Traditionally, it has been described as
managing resources on a given activity, within the constraint of time, cost and
performance with the existence of tradeoffs among them (Kliem and Ludin, 1992).
Soderland (2004) credits Gaddis (1959) as the first author to define project
management that include the element of managing the project to ensure completion on
time, within budget, and required specifications. Atkinson (1999) terms these three
elements as “The Iron Triangle’ as shown in Figure 2.1, while others called them the

priority triangle, project criteria triangle, triple constraints or three project objectives.

COST

QUALITY TIME

Figure 2.1: The Iron Triangle

Source: Atkinson (1999)

There seems to be several views with regard to defining project management (Delisle
and Olson, 2004). However, in reviewing the literature, two views come into
prominence. One set of definition links ‘The Iron Triangle’ of time, cost and quality;

and the other define project management based on the processes.



The following set of definitions highlights the achievement of the iron triangle.

‘the planning, monitoring and control of all aspects of a project and the
motivation of all those involved in it to achieve the project objectives on time

and to the specified cost, quality and performance’ (BS6079, 1996).

‘managing and directing time, material, personnel and costs to complete a
project in an orderly, economical manner and to meet the established

objectives of time, costs and technical and/or service results’ (Spinner, 1997)

‘a series of activities embodied in the process of getting things done on a
project by working with members of the project team and with other people in

order to reach the project schedule, cost and technical performance
objectives’ (Cleland, 1999).

Another set of definitions does not explicitly include the constraints of time, cost and
quality but rather highlighting the management processes. While there may be
differences in the construct of the definitions, the following authors are similar in the

inclusion of the processes that may include planning, scheduling and controlling.

‘a specialized management technique, to plan and control projects under a

strong single point of responsibility’ (Burke, 1993).

‘planning, scheduling and controlling of a series of integrated tasks such that
the objectives of the stakeholders are achieved successfully and in the best
interest of the project’s stakeholders’ (Kerzner, 2000)

‘the process by which the appointed project manager plan, organize,
schedule, implement, manage, monitor, control, track, solve problems, make
decisions, lead, inspire and motivate the entire project consortium team

involved in a project that consume resources in order to achieve set and

stipulated project objectives...." (Tan, 2004b)
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Other simpler definitions emphasize on managing change (Bennett, 1994), in terms of
achieving the required objectives (Turner, 1996, Munns and Bjeirmi, 1996, and
Frigenti and Comninos, 2002), and the application of knowledge, techniques, tools

and skills (Kenny, 2003).

Similarly, there are differences in emphasis on the body of knowledge by the various
project management institutes namely the Project Management Institute, United States
(PMI), the Association for Project Management, United Kingdom (APM) and the
International Project Management Association (IPMA) in Europe. PMI focuses on
generic processes required to achieve time-cost-quality objectives, APM emphasizes
on technological, commercial and general management context essential to implement
project successfully and IPMA comprises all the competence guidelines (Morris,

2001). These differences reveal the intricacies and ‘confusion’ on the philosophy of

project management.

Project Management Institute (2004) defines project management as ‘the application
of knowledge, skills, tools and techniques to project activities to meet project
requirements.” The processes involve in project management are initiating, planning,
| executing, controlling and closing. It goes on to describe nine knowledge areas
generally accepted to be essential or practices in a project management profession or
organization. Table 2.1 is the mapping of the fit between the project management
processes and the knowledge areas including the relevant deliverables that include

project plan, scope plan, schedule, quality plan, communication plan, risk

management plan and others.
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Table 2.1: Mapping of project management processes to the knowledge areas

i INITIATING | PLANNING EXECUTING | CONTROLLING CLOSING
KNOWL
1. Integration Project plan Project plan Integrated change
development exacution control
2. Scope Initiation | Scope planning Scope verification
Scope definition Change Control
3. Time Activity definition Schedule control
Activity sequence
Activity estimate
Scheduling
4, Cost Resource plan Cost control
Cost estimate
Cost budget
5. Quality Quality planning Quality Quality control
assurance
6. Human Organizational planning | Team
Resource Staff acquisition Development
it Communication Information Performance Admin-
Communication planning Distribution reporting istrative
Closure
8. Risk Risk management plan Risk monitoring
Risk identification and control
Qualitative analysis
Quantitative analysis
Risk response planning
9. Procurement Procurement plan Solicitation Contract
Solicitation plan Selection closeout
Contract
administration

Source: Project Management Institute (2004)

APM defines project management as ‘The planning, organization, monitoring and

control of all aspects of a project and the motivation of all involved to achieve the

project objectives safely and within agreed time, cost and performance criteria’

Morris (2001). It structures its body of knowledge into the four key competences of

Project, Organization and People, Techniques and Procedures and General

Management as shown Table 2.2.

IPMA structures the body of knowledge in a sunflower formation due to the

differences of the countries’ associations in agreeing with the way the topics are to be

structured (Morris, 2001). This is shown in Figure 2.2.




Table 2.2: The APM body of knowledge structure

Project Organization and Techniques and General

People Procedures management
System management | Organization design | Work definition Operation/technical
Program management | Control & Planning Management
Project management | coordination Scheduling Marketing & sales
Project life cycle Communication Estimating Finance
Project environment | Leadership Cost control Information
Project strategy Delegation Performance technology
Project appraisal Team building measurement Law procurement
Success criteria Conflict Risk management Quality
Integration management Value management | Safety
Systems procedures Negotiation Change control Industrial relations
Closeout Management Mobilization

development

Post project appraisal

Source: Morris (2001)
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Figure 2.2: “The Sunflower’ structure of IPMA competence baseline

Source: Morris (2001)
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Smith (1994) observes that compared to other industries, the construction industry is
the earliest to use the project-management methods. Al-Sedariy (1994) constructs a
model of a total project management for construction works to demonstrate the main

activities involved as shown in Figure 2.3.

Project Management Management
Definition s Approach Element
CEPTION
ol Project The
A/E LA LA R AR R AR R RT 1]
: Team Plan
Selection R
i Design Management |
Total ® Project Programs Design Construction
Management G Development Documents
Schematic —\
Design
Planning
Rl DESIGN Contract
ORITRCI0rs S | Document
Selection SEENNEREEEEEE. f\ 7
Organizing
L Construction Management |
Controlling
Site Hand- Mobilization Shop
Communicating over Drawings
Decision Submittals Sub- Reporting
Making contractors
Motivating Inspection Variations & Payments
Claims
CONSTRUCTION Project
O&M LA L R L T TN R ) Handover
Contractors v
bl Operations & Maintenance Management |
Warranties Routine Development
Maintenance
Spare parts Preventive O0&M
Inventory Maintenance Manuals
OPERATIONS & MAINTENANCE

Figure 2.3: Total project management system for construction

Source: Al-Sedariy 1994
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Lewis (1995) constructs a project management system that comprises seven
components in a pyramid structure. These components are methods, culture,
organization, planning, information and control with the human elements forming the
base of the pyramid. These are supported by a clear organizational structure with a
culture system that influence positive behaviors and backed by proper methodologies,
tools and techniques. The planning and information system are then in place to control

the application of scarce resources to achieve the objective of the project.

2.2.2 History of project management

In the study on successful implementation of project, it inherently involves project
management. Studies carried out conclude on the necessity of good project
management practices (Brown, 1998, Young, 1993, and Campbell and Baker, 2007).
Nokes and Kelly (2007) state that even in the age of information technology, the only
way to get new things done is through project management. Kwak (2003) notes that
some literatures indicate the origin in 1916 to Henri Fayol’s five functions of a

manager namely to plan, organize, coordinate, control and direct.

As to when exactly modern project management takes form and its raison d’étre
generates several discussions. Archibald (1987) states that the utilization of modern
project management tools and techniques started in 1958 with the development of
scheduling techniques using critical path method (CPM) and complex network
diagram using program evaluation review technique (PERT). Soderlund (2004) puts it
back much earlier in the early 1900’s when he argues that project management
researches points to Henry Gantt as the father of modern project management due to

his Gantt chart that has become a standard model in project management practice.
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Morris and Hough (1987) argue that modern project management originates from the
chemical industry in 1940’s but Morris (2001) postulates that it is in the 1950's when
the U.S defense and aerospace sector further enhance the project management
techniques that later becomes a core competence to other industries. However, Sisk
(2001), and Cleland and Ireland (2002) claim that modern project management only
begins in the early 1960's as businesses realized the importance of project
management tools and techniques especially the need for better communication.
However, Kwak (2003) argues that the evolution of project management parallel to

the changes in technology and management science as summarized in Table 2.3.

Table 2.3: Four periods of project management

Theme Technology Management science | Project management
tools and techniques
Prior to | Craft system to | Telegraph, Adam Smith, Parametric cost
1958 human Telephone, First Frederick Taylor, estimating, PERT/
relations computer, Henry Fayol, Henry CPM, Gantt Chart,
administration | Automobile, Airplane | Gantt, McGregor’s Systematic
First database. XY Theory application
1959 — | Application of | IBM 7090, Xerox ISO, TQM, PMI, Inventory
1979 management copier, UNIX, Globalization, control, Material
science Microsoft founded. Quality Management | requirement planning
1980 - Production Personal computer, Manufacturing Matrix organization,
1994 center - Wireless network, resource planning, Project management
human Internet browser, Risk management software
resources
1995 - | Creating a new | Internet Critical chain, Project Management
current | environment Enterprise resource Body of Knowledge
planning
Source: Adapted from Kwak (2003)
(a)

Prior to 1958: Craft system to human relations administration

During this period, project management is influenced by the application of Frederick
Taylor’s scientific management (Sisk, 2001), the visualization tool of the Gantt chart
(Soderland, 2004) and the advancement of technology (Kwak, 2003). The advert of

scientific management shows that project implementation can be improved by
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analyzing on each work breakdown components of the project. The Gantt chart
requires the analytical sequencing, order and duration of each task of the project. The
advancement of technology affects the way projects are implemented due to effective

and speedy mobility and communication,

(b) 1958-1979: Application of management science

Project management is further influenced by the development of management science,
PERT, technology advancement and implementation of large-scale government
projects. Sisk (2001) notes that it was during this period project management evolved
from management principles due to increasing complexities of businesses. In addition,
complex network diagrams and critical path of PERT chart enable the progress of the
project to be effectively controlled and monitored and later would become an integral
part of project management (Fondahl, 1987). Kwak (2003) also observes that during
this period, advancement in technology is taking place in a tremendous pace. This
includes the paper copier Xerox, minicomputers, microprocessor, Intel and Pentium
processors, e-mail software, project management software and Microsoft. The
implementation of large-scale government projects provides the required momentum

to utilize modern project Management process, tools and techniques.

(c) 1980-1994: Production center - human resources

This period witnesses various studies regarding project organizations, project
uncertainties and project risk (www.indiainfoline.com). Kwak (2003) notes that the
advancement of computer technology support the enhancement of project
Mmanagement theories, tools and techniques resulting in higher efficiency and better
control of project schedules. This is further improved with the advert of personal

computer and the introduction of internet technology over network technology.
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(d) 1995 - current: Creating a new environment

Sisk (2001) views the period between the mid 1990's and the present as an era where
emphasis is on human issues. This includes the focus of project management on the
project manager, the team, the integration and the communication of the workflow
horizontally across different departments. Kwak (2003) postulates that the rapid
advancement of technology especially the fast and interactive internet have change
business and project management practices positively. This permits browsing,
purchasing, tracking of products and services online instantly that résults in efficiency
in the controlling and managing of projects. Soderlund (2002) summarizes the
development of modern project management into two theoretical roots. The first is
through the engineering science and applied mathematics emphasizing on the
scheduling and planning techniques. The second root is after 1980’s where the

development of project management is through progressing from hard skill to soft

skill emphasizing on human aspects and organization.

2.2.3 The role of project management in achieving project success

Munns and Bjeirmi (1996) observe that it was only since 1960’s project management
start to be known as a tool to manage projects. Through the years, project
management is increasingly being used as an effective tool in the implementation of
successful project (Salapatas, 1981, Barnes and Wearne, 1993, Arora, 1995, Pinto and
Kharbanda, 1996, Jaafari and Manivong, 1998, Angelides, 1999, Kerzner, 2000,
Jugdev and Thomas, 2002, Thomas et al, 2002, Czuchry and Yasin, 2003, Kenny,

2003, Soderlund, 2004, Longman and Mullins, 2004, Milosevic and Patanakul, 2005,
and Gray and Larson, 2006).
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Project management brings together the tried and tested tools and techniques that
focus on the successful implementation of a project (Newell, 2001). The role of
project management is to define works requirements, allocate the required resources,
plan and execute the work, and monitor and control progress and deviations (Munns
and Bjeirmi, 1996). It is concerned with identification of the client’s objectives in
terms of utility, function, quality, time and cost, and the establishment of relationships
between resources. According to Easton and Day (1981) the most important benefits
of project management and its philosophy is the rigorous organization, planning and
control functions. The responsibility for budgeting cost control, schedule, resource

allocation, technical quality, and management of client, customer and public relations

is centralized through the project manager.

Angelides (1999) claims that good practice and project management will be able to
reduce any competing demands between the project objectives of time-cost-quality
whereby these objectives could be concurrently achieved without unnecessary trade-
offs. According to Soderlund (2004), studies on project management largely were
committed in the search of generic project success factors as project management is

seen to be the tool to solve complex organizational problems that would enable

successful implementation of project.

However, the Project Management Institute (2004) cautions that although managing
project is important it may not be sufficient for project success. Similarly, a study by
Cook (2004) leads him to believe that whilst the adoption of project management
practices has a positive impact on project success, it is not a guarantee for success.

Jonason (1971) indicates that organizations had begun to realize that using project

Management approach has too often failed to live to its hype.
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Project management may increase the certainty of achieving project success but it
may not be the ultimate raison d’étre for success (Project Management Institute, 2004,
Reiss, 1995) as the success or failure of a project is not totally dependent of project
management alone (Tan, 2004a). Successful project management techniques will
contribute to the achievement of projects but project management will not stop a
project from failing to succeed. It is thus important that a distinction should be made

between project management success and project success (De wit, 1988, Clarke,

1999, Collins and Baccarini, 2004).

Project management success deals with the successful accomplishment of cost, time
and quality objectives and the way the project management process was carried out in
satisfying the project stakeholders (Baccarini, 1999, Collins and Baccarini, 2004, Tan,
2004a). Project success includes handover to end-users and its utilization, the effects
or the long term interest of the project’s final product namely achieving project
owner’s organizational objectives, and satisfaction of stakeholders’ needs (Baccarini,
1999, Collins and Baccarini, 2004, Tan, 2004a), that includes maintenance, facilities
management and project close-down. In addition, for private sector, project success

also involves the profitability and marketability of the project (Tan, 2004a).

Munns and Bjeirmi (1996) illustrate the distinction between project management
success and project success in Figure 2.4. The focus of the project management team
will be on the task of successfully planning, executing and completion of the project
and proceed with their next project, whereas the client is concerned until the end of
the closedown stage. Munns and Bjeirmi (1996) postulates that the scope of project

Management success is until stage 4 and the scope of project success is until stage 6.
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Figure 2.4: The scope of success within the project life cycle
Source: Munns and Bjeirmi (1996)

Accordingly, Lim and Mohamed (1999) and Jugdev and Muller (2005) quote the
Sydney Opera House, which took 15 years to build and cost 14 times the budget.
Based on the overruns the project is a failure in terms of project management success

but a success in terms of product success as it become Australia’s landmark and seen

as an engineering work of art.

2.3 CRITICAL SUCCESS FACTORS

2.3.1 Definition of critical success factors

Daniel (1961) is the first to introduce the concept of success factors in his article
regarding crisis in companies due to rapid organizational change. However, Leidecker
and Bruno (1984) state that the concept did not spark any interest until 1970’s. Later,
Rockart (1979) develops the concept of critical success factors in the context of
project management. Subsequently, other authors began to adopt this concept in the
context of strategic management (Boynton and Zmud, 1984 and Jefferies et al, 2002).
The term critical success factors has also been known as key variables, strategic
factors, key jobs, key result areas or pulse points.

E
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Daniel (1961) states that a company needs to be discriminating, and select and focus
on only three to six success factors which he terms as key jobs, and do exceedingly
well on these success factors to determine success. However, he does not provide with
a definition of these success factors but rather provides examples of the key jobs to
emphasize the term. Rockart (1979) is amongst the first author to be more definitive
in his description and defines critical success factors as ‘the limited number of areas
in which results, if they are satisfactory, will insure successful competitive

performance for the organization. They are the few key areas where things must go

right for the business to flourish’.

Various authors further refine the definition of critical success factors. Generally, it is
defined as those tasks (Munro and Wheeler, 1980), those characteristics, conditions or
variables (Leidecker and Bruno, 1984), those few things (Boynton and Zmud, 1984),
and those fundamental issues (Jeffries et al, 2002) that are vital, and influence and

have major impact on success of a firm. These critical success factors must be

properly sustained, maintained and managed.

Early definition of critical success factors concentrate mainly on profitability and

competitive advantage of firms in their particular industry. There may be differences

between the critical success factors between industries. But, for each industry a set of

common critical success factors can be casily identified that is unique for that
particular industry (Jiang et al, 1996, and Cleland, 1999). Later, these dimensions
were questioned by other researches. Lui (2004) asserts that her studies regarding
critical success factors from various industries namely from financial services to
engineering,

results in generic variables which are similar to all the industries.
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Leidecker and Bruno (1984) argue that identifying a set of critical success factors is
not an easy task due to weaknesses in the method used. Jefferies et al (2002) note that
researchers claim the weaknesses are due to subjectivity, bias, human limitation,
changes in environment, generalization and qualitative performance measures.
However, Liu (2004) and Hartman and Ashrafi (2004) state that one set of critical
success factors that have been identified may not be applicable to another project due
to differences in environment, type and complexity of project, nature of stakeholders

and priority of project goals.

2.3.2 Choice of critical success factors

Leidecker and Bruno (1984), advocate that identifying the critical success factor is an
integral part of the strategic planning of a company. According to Lui (2004), studies
regarding critical success factors are based on the respondents’ perceptions of what
denotes success and the weakness of these perceptions are the threat of bias and the
inaccurate interpretation of actual environment. Cooke-Davies (2002) claims that the
choice of which success factors are critical may be determined by identifying the

factors that consistently emerge in project management success and project success.

24  PROJECT LIFE CYCLE

2.4.1 Definition of project life cycle

All projects will go through a sequential series of phases from conception to
termination called project life cycle. Project stakeholders used the project life cycle to
depict the timing of the main tasks over the life of the project. Literature reviews
reveal different terms used by authors to depict the sequential phases of project life
cycle. These are: Initiation, Growth, Production and Shut-down (Stuckenbruck, 1981)

or Conceptual; Planning; Execution and Termination (Pinto and Prescott, 1988, Pinto
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and Slevin, 1989, Webster, 1994, and Cleland, 1999), or Selection, Planning,
Execution and Termination (Jiang and Heiser, 2004), or Inception, Design, Tender,
Construction, and Handover and Closeout (Project Management Institute, 2004) or
Defining, Planning, Executing and Delivering (Gray and Larson, 2006). Although
there seems to be various terms for the phases of the project life cycle, it basically
comprise the initial starting point where the project is defined and planned and

gradually being executed and ends upon completion or termination.

According to Bonnal (2002), there are numerous project life-cycle models due to
different types and complexity of projects. Stuckenbruck (1981) construct a generic
projéct life cycle phases that could also fit in for construction project by plotting the
phases against the total effort to represent the average percentage of time and money
as shown in Figure 2.5. The project sequentially goes through the phases or stages

where the project effort starts slowly, builds to a peak and then declines when the

project is completed and delivered to the owner.

Phase
I 11 111 v
.
Effort 60%
1,000,000
Labor Hours /
20%
15%
5%
Time
Feasibility Design Execution Implementation

Figure 2.5: Generic model of project life cycle

Source: Stuckenbruck (1981)
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2.4.2 Critical success factors over the stages in the project life cycle

There seems to be two different schools of thought regarding critical success factors

across the project life cycle. One claims that the critical success factors changes

across the project life cycle and the other postulates that the critical success factors are

similar and have somewhat similar degree of importance throughout the project life

cycle. The result of the study by Pinto and Prescott (1988) indicates that as the project

goes through the various phases, the relative importance of the critical factors changes

significantly as shown in Figure 2.6. Although the study suggests different critical

factors for various phases, it is observed that client consultation is required in all

phases of the project life cycle.

Dollars of Manhours
(Level of effort)

\.

Time
Phasel Phase 11 Phase 111 Phase IV
Conceptual | Planning Execution Termination
Hypothesized Project Project Schedule/Plan Client
dqrpmant Mission Mission  — acceptance
critical success Client Top _ Client
factors consultation | management Technical tasks consultation
support Trouble shooting
Client Client consultation
consultation Monitoring and
Client Feedback
acceptance Communication

Source: Pinto and Prescott (1988)

B

Figure 2.6: Critical success factors across the stages of project life cycle
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Studies conducted by Belout and Gauvreau (2004) and Jiang and Heiser (2004)
similarly suggest that the factors vary according to the project cycle. The different set
of critical success factors across the project life cycle is as shown in Table 2.4. During
the selection and planning phases where the concept is outward looking and iterative,
the critical success factors are project mission, top management support, schedule and
communication. As the project progresses until the completion phases where the

concept is sequential, the factors change to soft skills, monitoring, client consultation

and acceptance.

Table 2.4: Critical success factors across the project life cycle

Phase Critical success factors Probable sources of conflict

Selection Project mission, Top management Project priorities, Administration
support, Project schedule procedures, Schedule

Planning Project mission, Top management Project priorities, Schedule,
support, Project schedule, Administration procedure
Communication

Execution Project schedule, Monitoring and Schedule, Technology opinions,
feedback, Trouble shooting, Technical | Manpower
tasks, Personnel, Client consultation

Termination | Monitoring and feedback, Client Schedule, Manpower, Personality
acceptance, Communication, Client
consultation, Personnel

Source: Adapted from Jiang and Heiser (2004)

However, Magal et al (1988) observe that majority of the studies conclude that critical
success factors are similar throughout the project life cycle. And applying the same
consistent set of factors throughout its life cycle gives the project team a baseline in
monitoring the project to achieve its objectives (Rad, 2003). The result from an
empirical study by Hartman and Ashrafi (2002) indicate that the critical success

factors are required to be in place from the start through the execution phases and

there is no significant difference of criticality in different phases.
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2.5  PROJECT SUCCESS

2.5.1 Definition of project success

Based on the literature review, it seems that the definition of project success is quite
illusive. Numerous authors have researched the subject but the concept of project
success remained ambiguously defined. Shenhar et al (1997) note that project success
is probably the most frequently discussed topic in the field of project management, yet
it is the least agreed upon even though it was for more than two decades, researchers
have labored to identify managerial variables critical to success. Although literatures

on project success have been of interest to many researches, yet relatively there is

little empirical data (Collins and Baccarini, 2004).

Project success is a subjective issue. Wateridge (1995) notes that previous researches
appear to have differences in defining project success. In their study, Liu and Walker
(1998) state that project success is a commonly discussed topic but rarely being
agreed. In an effort to find a generic definition of project success, Baccarini (1999)
concludes that literatures on project management do not present a consistent
interpretation of the term project success. According to him, a standardized definition

of project success, except in quite general terms, does not exist nor is there an

accepted methodology of measuring it.

Jugdev and Muller (2005) observe that it is difficult to pin down an exact definition of
project success. While others insist that until to-date, project success still remained
ambiguously defined (Ashley et al, 1987, Liu and Walker, 1998, Shenhar et al, 2001,
Chan et al, 2002, Frigenti and Comninos, 2002, Chan et al, 2004, and Lui, 2004). As
such, Prabhakar (2005) concludes that most researchers have agreed to disagree on

what constitutes project success.
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Apparently determining whether a project is a success or a failure is intricate (Gray,
2001, and Nguyen et al, 2004,) and is complex because it is an abstract concept (Chan
et al, 2002). There can be ambiguity in determining and measuring the success or
failure of a project. The concept of a project success can mean differently to different
people. Due to varying perceptions and perspectives, this led to disagreements
whether a project is successful or not (Liu and Walker, 1998, Skulmoski and
Hartman, 1999, Gray, 2001, Chan et al, 2002, Rad 2003, and Iyer and Jha, 2005).
Shenhar et al (2002) agree that there is no conclusive evidence or consensus that has

been achieved so far to determine whether the project is a success or failure.

Delays in completion of projects are common and yet these projects may still be
considered as successful. The prestigious Kuala Lumpur International Airport project
constructed in 1993 and completed in 1997 had been cited in the Malaysian
construction industry as a success but it is several months delayed with millions of
contractual claims and variation works. On the other hand, a project that is perceived
as a failure by the project team might be perceived as a success by other stakeholders
(Rad 2003, Iyer and Jha, 2005). Lim and Mohamed (1999) cited a development for a
shopping complex in Kuala Lumpur in 1994. The completion was delayed,
construction cost overruned and both the developer and contractor suffered losses and
deemed the project has failed. However, the shopping complex was very popular with

tenants and shoppers and their perception is different in that the project is a success.

Due to this ambiguity, Pinto and Slevin (1988) used the term perceived success.
Whether a project is seen to be a success or a disaster depends on the perspective of

different stakeholders (De Witt, 1988, Freeman and Beale, 1992, and Frigenti and
Comninos, 2002).
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Several authors offer various reasons for this ambiguity. Pinto and Slevin (1988) put
forward two reasons. Firstly, it is not clear how to measure project success because
the involved parties perceived project success or failure differently and thus they
value the outcome differently. Secondly, the lists of success or failure factors vary in
various studies and these factors, individually do not affect the project directly.
Usually a combination of many factors, at different stages results in project success or
failure. De Witt (1988) further suggests that the priorities and objectives of the project
by various stakeholders are different throughout the project life cycle. Shenhar et al
(2002) postulate three reasons for the ambiguity in most project management studies
namely due to the universalistic approach used that assumed all projects are similar,
the subjectiveness of the success measures and the limited number of managerial
variables examined. Munns and Bjeirmi (1996) submit that this ambiguity will

continue to exist if the definition of project success is not made clear.

Historically, studies on project success started in the mid 1900’s and its attributes are
being equated to cost, time and quality. For over 50 years, project success has been
linked to the achievement of the ‘Iron Triangle’ (Atkinson, 1999, Westerveld, 2003,
De Wit,1988, and Dainty et al, 2003). In addition, Belassi and Tukel (1996) observe
that the focus of most of the projects since the 1950’s is time schedule as they believe
that the effect of better scheduling techniques is better management of project
resulting in the successful completion of project. This is the traditional and out-dated
view (Morris, 2001, Chan et al, 2002, Bryde and Brown, 2004, and Jha and Iyer,
2005). These authors agree that most of the early studies associate project success

with time, cost and quality and the project is considered a failure if these elements are

not met.




In the 1960’s and 1970’s the outlook regarding the components of project success
began to expand beyond these attributes and into the project management techniques.
Rubin and Seeling (1967), quoted by Belassi and Tukel (1996), conduct a study to
observe the effect of project manager’'s experience on the project and used the
technical performance as a measure of success. However, this study only emphasizes

on one aspect of project management namely the project manager.

Avots (1969) conducted a theoretical study and notes that project management
techniques, which has been the predominant operational technique in the aerospace
industry, is able to contribute to project success. He reflects that companies that used
project management techniques successfully may initially have a competitive
advantage over others. Rockart (1979) suggests utilizing the critical success factors
that include management techniques and process. De Wit (1988) claims that project
success is concerned with project management techniques and control. Liu (2004)
observes that studies by others during this period began to focus on organizational

management success factors that can be reproduced and applied to other projects.

Then in the 1980s until late 1990s, further studies postulate other dimensions may
affect project success. Several authors began to link project success to stakeholders
(Cleland, 1988, Pinto and Slevin, 1989, and Wateridge, 1998). De Wit (1988) points
out there will be impact on the project success due to the diverse mix of project
stakeholders. Belout (1998) proposes that success is the degree of achievement of
project objectives measured from stakeholders’ viewpoints. Westerveld (2003)

discusses on studies conducted in the 1990s that indicate project success as the

satisfaction of stakeholders.




At the time, De Wit (1988) seems to make a breakthrough from the standard

researches and studies of listing the variables critical to project success. He was

among the earliest authors to express 3 different lines of thought to project success:

(1) to express the view that there are differences between project management success

and project success (2) to construct a project success framework; and (3) to express

the view that there are two different components to project success.

The project success framework constructed by De Wit (1988) and as shown in Figure

2.7 take into consideration the stakeholders, project objectives and the management of

the project as elements that have an impact on the outcome of project success.
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Figure 2.7: Project success framework

Source: De Wit (1988)
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Pinto and Slevin (1989) develop ten-factor model critical to project success as shown

in Table 2.5. They refer this as the Project Implementation Profile (PIP) that allows

the project team to focus on ten human elements and strategic issues of a project.

Table 2.5: Ten-factor model of project success

Success Factors

Description

1. Project Mission

Initial clarity of goals and general directions

2. Top Management
Support

Willingness of top management to provide the necessary
resources and authority/ power for project success

3. Schedule and Plans

Detailed specification of the action steps required for project
implementation

4. Client Consultation

Communication, consultation, and active listening to all
impacted parties

5. Personnel

Recruitment, selection and training of necessary personnel for
_project team

6. Technical Tasks

Availability of required technology and expertise

7. Client Acceptance

The act of ‘selling’ the final project to its ultimate intended
users

8. Monitoring and
Feedback

Timely provision of comprehensive control information at
each stage implementation process

9. Communication Appropriate network and necessary data to all key actors

Ability to handle unexpected crises and deviations from plan

10. Troubleshooting

Source: Adapted from Pinto and Slevin (1989)

Subsequently by 1990’s and at the turn of the century, more studies in the area of
project success developed theoretical models that lead to project success in the effort
to define what it takes to deliver a successful project. Belassi and Tukel (1996)
construct a framework for project success as shown in Figure 2.8. The framework
grouped the factors into four interrelated groups namely the project manager and
project team, project characteristics, project organizational structure and top
Mmanagement support, and external environment. In addition, the framework includes

the human issue of impact of client, project manager’s effectiveness and availability

of resources.
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Factor Groups System Response Factor Groups
Factors related to Project
Manager “
Ability to delegate authority
Ability to tradeoff Client consultation & acceptance
Ability to coordinate
Perception of his role &
responsibilities
« Competent
« Commitment

Project Manager's
performance on the job Factors related to the
Effective planning & scheduling external environment
Effective coordination & e Political environment
communication « Economical

Effective use of managerial skills a0 At otant
l:.tYecuve control & monitoring « Sacialieavironment
Effective use of technology o Technological

Project Team Members
* Technical background
¢ Communication skills
» Trouble shooting

+ Commitment

environment
Factors related to the Project « Nature
¢ Size and value Project preliminary estimates e Client
¢ Uniqueness of project » Competitors
activities * Sub-contractors

* Density of a project
» Life cycle
* Urgency

Availability of resources
(Human, financial, raw materials

Factors related to & Sacitities) .

Organization

» Top management support iL

* Project organizational
structure

» Functional mangers support
¢ Project champion

~ Success or Failure

Figure 2.8: The framework of critical success factors and their effect

Source: Belassi W and Tukel (1996)

Liu and Walker (1998) argue that previous studies on project success are overly
simplified. They construct what they term as a Behavior-Performance-Outcome

model integrating the variables of project success that include goals, behavior,

performance, evaluation and outcome as shown in Figure 2.9,

| |

IG'?‘AILS — | BEHAVIOUR | —" [ PERFORMANCE __|=> [ oUTCOME
nitial over-optimism, e , Success/ failure
conceptual difficulty l i:gc:::scer:::sa clarity Ziastisﬁfaigg::?i/on
EVALUATION
Goal/ performance T
iscrepancy

Figure 2.9: Behavior-Performance-Outcome model of project success

Source: Liu and Walker (1998)
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Turner and Muller (2005) develops a model called Seven Forces Model for project
success as shown in Figure 2.10. The model comprises seven areas namely project

definition, sponsorship, systems, people, organization, attitudes and context and each

area consist of five success factors.

INTERNAL TO ORGANIZATION

DEFINITION ATTITUDES
¢ Objectives e Commitment
e Scope SYSTEMS PEOPLE e Motivation
e Technology e Planning e Leadership e Support
e Design e Control ® Management e Right 1" time
e Resourcing * Reporting * Teamwork e Shared vision
e Quality e Influence
e Risk e IR /
PRESSURES PROJECT DRIVERS RESISTANCE
ORGANIZATION
SPONSORSHIP / e Roles CONTEXT
* Benefit ¢ Resouicés \ e Political
* Finance e Type e Economic
e Value o Contract e Social
® Schedule o Strategy e Environment
e Urgency e Legal

EXTERNAL TO ORGANIZATION

Figure 2.10: The Seven Forces Model for project success, after Turner (1999)
Source: Turner and Muller (2005)

Westerveld (2003) constructs a model that links all the variables of project success,
which he demarcates as success criteria and success factors in a Project Excellent
Model shown in Figure 2.11. The success criteria are the ‘Result area’ and the success
factors are the ‘Organizational areas’. The model attempts to show that to achieve the
broad concept of success criteria that include project results and stakeholders, there
should be other critical success factors namely policy and strategy, contract, and the

human aspects of leadership, project team, stakeholder management, and resources.
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ORGANISATION TR RESULT
BROAD NARROW NARROW BROAD
= e WA TR ]
Leadership Policy and Project Praject l Client
& Team Strategy Management Results -
A Project
Stakeholder - Scheduling Time Personnel
Management Budget Cost
- Organization - Quality Partners
Rasoiitans - Information
- Quality
Contracting Stakeholders
/ FEEDBACK ]

Figure 2.11: Project Excellence Model

Source: Westerveld, 2003

Jiang and Heiser (2004) develop an ‘Eye Diagram’ shown in Figure 2.12 that

illustrates the multifactor project environment to achieve project success that include

the project boundary, organization boundary and competitive boundary.

The retina: The iris:
Project boundary Organization boundary
Coordinatio
Critical success facton
Versu
Major conflicts
Negotiation
Technology
White of the eye:
Competitive environment
Figure 2.12: The Eye Diagram
Source: Jiang and Heiser (2004)
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Another project success framework by Chan et al (2004) categorizes five (5) major
groups of independent variables namely project management practices, tender and
procurement procedures, external environment, project-related factors and human-
related factors. The framework shown in Figure 2.13 is similar to the model by

Belassi and Tukel (1996) but with more emphasis on the human-related factors.

]

i Human-related Factors
. . Client’s experience

1
o AT EL 3 Sl 2. Nature of client
Project Success Project-related Factors 3. Client’s organization
BEL e e 1. Type of project 4. Client’s emphasis on:
2. Nature of project - low construction cost
3. Number of floors - quality construction
4, Cpmplexlty - quick construction
Project Management Actions 5. Size 5. Client’s ability to:
1. Communication system - brief
2. Control mechanism - make decision
3. Feedback capabilities : - define roles
4. Planning effort External Environment 6. Client’s contribution to:
5. Developing an appropriate ,I) S&Qcoi‘:;mlc - design
organization structure & b - construction
6. Implementing an effective 2 Pohl{cal 7. Project team leaders:
safety program 4. Physncal - - experience
7. Implementing an effective 3. Industrial relations - technical skills
quality assurance program 6. Technology advances - planning skills

8. Control of sub-contractors
works

9. Overall managerial actions

- organizing skills

- motivating skills

- commitment (o meet
cost, time & quality

- involvement

- adaptability to changes

- working relationship

- parent company's
support and resources

Project Procedures
1. Procurement method
2. Tendering method

Figure 2.13: Conceptual framework for factors affecting project success

Source: Adapted from Chan et al (2004)

Kendra and Taplin (2004) develop the Project Management Values Framework as
shown in Figure 2.14 that encompasses the social and technical factors of project
success at the individual and the group level. For example, how the project manager’s

competencies which relates to his skills, behaviors and knowledge (micro-social)
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interacts with the social and technical dimension in dealing with the project team

members (macro-social) and project activities (macro-technical).

Corporate Culture (values)

« Customer enthusiasm Project Manager Competen

* Integrity ~ (values)
¢ Teamwork * Leadership
* Innovation * Project Management and

others’ business processes
* Organization culture
* Team development
+ Communication

« Continuous improvement
« Individual respect and
responsibility

Project Management Subcult
Organizational Structure (values) Performance Measurement Systems
(values) « Cc project 2 languag (values)
¢ Cross-functional teams * Collaborative teams * Project-based’
« Stakeholder (client) involvement « Cc project 2 * Business objectives

* Project management Office (PMO) « Information technology

* Process oriented
Performance oriented

* Individual performance management
* Process compliance

Project Manager Competench
(values)

* System development process

* CMM - Six KPAs

* Project management
* People development
* Business planning

* Supplier mangement

Organizational Values E Aligned > Project Success

Figure 2.14: Project Management Values Framework that leads to project success

Source: Kendra and Taplin 2004

Apart from project success models, others began to explore general and broad
spectrum issues that cut across all boundaries, factors and levels, and this include
environment, culture, efficiency and effectiveness. Jugdev and Muller (2005) develop
a four-condition requirement as a conducive environment that would encourage
project success. These conditions are: (1) Common understanding of success criteria

amongst key stakeholders (2) Collaborative working environment amongst project

team and between stakeholders (3) Empowerment to managerial personnel, and (4)

Interest of the owner on performance of the project.
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Henrie and Sousa-Poza (2005) highlight culture as a common theme within the
project success factors. However, their study reveals that culture is not a widely
researched or discussed topic in project management literatures. They cite several
authors who offered reasons for this namely due to difficulty in measuring culture,
lack of study on multinational project teams and a lack of understanding of culture.
Project Management Institute (2004) defines culture as ‘the totality of socially
transmitted behavior patterns, arts, beliefs, institutions and all other products of
human work and thought’. Henrie and Sousa-Poza (2005) postulate that culture exist
in all project management attributes that involve people, process and organization and

culture plays an important role in the behavior and nature of the attributes.

De Wit (1988) and Graham (1996) highlight the importance of effectiveness and
efficiency in a project success as variables. Graham (1996) defines ‘effectiveness’ as
the measurement on the achievement of project goals and ‘efficiency’ as the
measurement on the percentage of management cost to total project cost. Belout
(1998) postulates that project success is consequent to the effectiveness and efficiency
of carrying out the project. Brudney and England (1982), quoted by Belout (1998)
define efficiency as ‘maximization of output for a given level of input or resources’

and effectiveness as ‘the achievement of goals or objectives’.

In summary, the understanding of project success changes through the years since
1950’s until today. The review on the literature captures the changes in the definition
of project success into five (5) different periods. Figure 2.15 graphically shows the
evolution of the dimensions of project success through and project life cycles adapted

from Jugdev and Muller (2005).
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PROJECT MANAGEMENT LIFE CYCLE

PROJECT/ PRODUCT LIFE CYCLE

CONCEPTION | PLANNING | IMPLEMENTATION | HANDOVER | UTILIZATION | CLOSE-OUT

Period 1: Time, Cost &
Quality (1950's ~ 1960s)

Period 2:Project Management
Techniques (1960's ~ 1970s)

Period 3: List of Critical Success Factors (1980's
- 1990’s)

Period 4: Project Success Framework/ Models (1990's — 2000)

Period 5: Project Success Criteria and Project Success Factors (21* Century)

Figure 2.15: Evolution of project success since 1950’s

Source: Adapted from Jugdev and Muller (2005)

2.5.2 Two components of project success

Although over the years, definition of project success has evolved from the simplified
achievement of the time-cost-quality objectives to project management techniques
and fulfilling stakeholders’ requirements and further on with the formulation of
sophisticated project success models or frameworks, confusion still seems to exist
over the different components of project success. Most project management literature

advocate that project success be seen as having two different components. However,

the terms used differ.

Several studies, whilst using different terms, accredit project success to two
components of project performance namely time, cost and quality; and the human
issues namely satisfaction, values and human resources (Sypsomos, 1997, Belout,
1998, Liu and Walker, 1998, Frigenti and Comninos, 2002, Chan et al, 2002, Kerzner,

2002, Kerzner, 2003, Rad and Levin, 2003, and Phua, 2004).
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Baccarini (1999) points out that literature often confusingly intertwine two separate
dimensions of project success, which he term as product success and project
management success. Product success deals with the effects of the project’s final
product and project management success focuses upon the successful accomplishment

of cost, time and quality objectives (Clarke, 1999).

Kendra and Taplin (2004), however, express the two components based on technical
and social elements at macro and micro levels. The technical elements are project
manager competencies, organizational structure, process and the performance
measurement systems. The social elements are the link between these four technical
dimensions through the corporate cultures and the project management subcultures.
Jugdev and Muller (2005) point out that project success must start at the strategic
level of the organization. The variables necessary to ensure project success are
conceptualized at the strategic level namely strategically identifying and involving the

project manger at the early stage, project goals and objectives and strategic planning.

These are then carried out at the operational level.

De Wit (1988) is among the first to propagate that the two components of project
success are success criteria and factors. According to him, criteria for success are the
project objectives, and the factors are the manner in which these objectives are met.
This concept is echoed by subsequent researchers who reiterate the view that the two
components to project success are the project success criteria relating to project
objectives and the project success factors that are required to deliver those success
criteria (Turner, 1994, Wateridge, 1995, Morris, 2001, and Diallo and Thuillier,
2004). Wateridge (1995) states that these two components of project success must be

clearly defined, agreed and progressively reviewed by all parties.
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However, in reviewing the literature on project success, it seems that there is
confusion over the term success criteria and factors as some authors describe them
interchangeably as though the variables are synonymous (Lim and Mohamed, 1999).
Jha and Iyer (2005) add that there is no consensus among researchers regarding
success criteria and success factors. Cooke-Davies (2002) and Collins and Baccarini

(2004) stress the importance of differentiating between these two dimensions.

According to Lim and Mohamed (1999), success criteria are “the set of principles,
standards or condition” by which judgment is made while success factors are “the set
of circumstances, facts or influences which contribute to the result” where it either
assist or hinders project success. Figure 2.16 shows the relationship between the

success criteria and success factors which contribute to project success.

Criteria .| Project Success
Principles

Standards

Factors
Circumstances
Facts
Influences

Figure 2.16: Representation of the criteria and factors as applied to project success

Source: Lim and Mohamed (1999)

Cooke-Davies (2002) and Collins and Baccarini (2004) define the success criteria as
the benchmark to measure or judge success or failure and success factors are the

management inputs and systems that would lead to project success. Westerveld (2003)
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terms the two components simply as the ‘What’ and the ‘How’. He postulates that for
a project to be successful it has to identify and focus firstly, the result areas that is the
success criteria which he terms as ‘What’ and secondly, the organizational areas that

is the success factors which he terms as ‘How'.

In summary, the two components of project success by various authors are shown in

Table 2.6.
Table 2.6: Two components of project success by various authors
Authors Components of project success
1 Sypsomos (1997) Hard measurement
Soft factors
2 Belout (1998) and Phua (2004) Dependent variable
Independent variables
5 Liu and Walker (1998) Project goals
Satisfaction of claimant
4 Baccarini (1999) Product success
Project management success
5 Kerzner (2000) Primary factors
Secondary factors
6 Chan, Scott and Lam (2002) Goals or Objectives

Performance measures

Soft criteria

Hard criteria

Project success

Project management success
Key performance indicators
Critical success factors
Things issues

People issues

Social elements

Technical elements
Strategic

Operational

Project success criteria
Project success factors

i/ Frigenti and Comninos (2002)

8 Clarke (2002)

9 Kerzner (2003)

10 Rad and Levin (2003)

11 Kendra and Taplin (2004)

13 | Jugdev and Muller (2005)

14 | De Wit (1988), Turner (1994), Wateridge
(1995) Morris (2001), Lim and Mohamed
(1999), Cooke-Davies (2002), Westerveld
(2003), Nguyen et al (2004), Collins and

Baccarini (2004), Kin (2004), and Diallo and
Thuillier (2004)

Source: Various authors as stated
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In this study, the findings of researches on project success are categorized according
to two components namely, success criteria (‘What') and success factors (‘How).
These two categories are as advocated by the numerous authors as stated in Table 2.6.
Based on this concept, the components of project success used in this study are shown

graphically in Figure 2.17.

PROJECT | SUCCESS CRITERIA .| SUCCESS FACTORS
SUCCESS

(WHAT TO ACHIEVE) (HOW TO ACHIEVE)

Figure 2.17: ‘WHAT’ and ‘HOW’ of project success

2.6  SUCCESS CRITERIA (‘WHAT?)

2.6.1 Definition of success criteria

Success criteria relate to users and sponsors (Wateridge, 1995). These are the set of
principles, standards, level of performance, dimensions or determinants by which
judgment is made on the project (Lim and Mohamed, 1999, Rad, 2003, Nguyen et al,
2004, Phua, 2004, and Diallo and Thuillier, 2005). These criteria became the
benchmark to measure success or failure (Cooke-Davies, 2002, Collins and Baccarini,
2004, and Diallo and Thuillier, 2005). In brief, success criteria are the result area of
what are to be achieved thus termed ‘What' (Westerveld 2003). It is the criteria used

to assess project success. Table 2.7 shows different categorization of success criteria

by various authors.
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Table 2.7: Categorization of success criteria by various authors

Authors

Categorization

1 | Wateridge (1995)

Project objectives of time-cost-quality and
Objectives of stakeholders

2 | Lim and Mohammed (1999)

Macro criteria and Micro criteria

3 | Chua, Kog and Loh (1999)

Major goals and Other specific objectives

4 | Chan, Scott and Lam (2002)

Objective, hard, tangible, measurable criteria and
Subjective, soft, intangible. less measurable criteria

5 | Rad and Levin (2003)

Things-related attributes and People-related
attributes

6 | Westerveld (2003)

Project results and Appreciations by stakeholders

7 | Wang and Huang (2005)

Performance of time-cost-quality and Relations
with stakeholders

8 | Milosevic and Patanakul
(2005)

Internal measures and External measures

Source: Various authors as stated

Table 2.7 shows that most of the authors classify the success criteria into two main

categories. The difference is the terms used to categorize the success criteria. The first

criterion is regarding the achievement of objectives or results that relate to time, cost

and quality. The second criterion is the achievement of other objectives that include

what the project accomplishes in terms of appreciation and satisfaction. Based on this

concept, success criteria used in this study comprise the achievement of time, cost and

quality and the achievement of stakeholders’ appreciation as shown in Table 2.8. The

success criteria that affect the project success identified by various authors are

tabulated in Appendix 1.

Table 2.8: “‘WHAT’/ Criteria of project success

SUCCESS CRITERIA (WHAT TO ACHIEVE)

e Completes within Time
e Completes within Cost
e Meets required Quality

e Stakeholders’ appreciation
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2.6.2 Time, cost and quality

Launi (1999) challenges the project triangle and introduces what he terms the Project
Diamond adding in the element of ‘Scope’, but other authors maintain the time-cost-
quality triangle with the element of scope within the quality. A study by White and
Fortune (2002) establish that although there may be other criteria but those are minor
in nature and reiterate that time-cost-quality are the main success criteria. Westerveld
(2003) concurs with the contention stating that generally, all projects will define their

own project success criteria or results based on the time, cost and quality constraints.

Lai (1997) states that when the various tools and techniques of project management
are properly applied, these will contribute to lower cost, speedy delivery and project

of quality. The various tools and techniques available are as shown in Figure 2.18.

Cost Performance Time

Budfeting Quality T Scheduling
e Budget formulas e Requirement e PERT
e (Cost variance determination ¢ CPM
e Schedule variance e Work breakdown e Gantt chart
e Estimate at structure ¢ Milestone
completion e Linear responsibility chart
chart

e Structured design

e Structured
programming

e Structured
walkthrough

¢ Installation tests

Figure 2.18: Tools and techniques to optimize performance, time and cost

Source: Lai (1997)
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Project management literature has been emphasizing on conflicting objectives or
competing demands of time-cost-quality and trade-offs between these objectives
(Skulmoski and Hartman, 1999, Angelides, 1999, Project Management Institute,
2004, and Wang and Huang, 2005). Rosenau (1981) terms the time-cost-quality
objectives as the ‘Triple Constraint’ and the difficulty in achieving all the three
constraints, which are pulling at different directions on the same limited resources.
Petersen and Murphree (2004) note that the most difficult part of managing a project
is trying to balance delicately the conflicting project objectives of time-cost-quality to

produce project success.

Lai (1997), Skulmoski and Hartman (1999), and Volckmann and Knutson (2001)
highlight the trade-offs between the time-cost-quality objectives noting that
sacrificing one condition will affect the other two conditions. In the event of delay in
the progress of work, the project team needs to decide whether extra resources
incurring cost are required to put the project on track as scheduled or the quality or
scope are to be reduced so as not to incur extra cost. Hamburger (1987) declares that
achieving the completion date is constantly at the expense of the project cost.
However, Lewis (1998) argues that when a project is faced with the trade-off between

the three constraints, it is always the quality that will be sacrificed.

Wang and Huang (2005) postulate that their study on project managers in China
shows that there is no conflict but a positive correlation between time-cost-quality.
The result of their study implies that an effective project team can enhanced the
performance of the time-cost-quality objectives. However, apart from this study, other

literatures conclude there exist conflict in the time-cost-quality objectives.
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The key stakeholders need to agree on the ranking or relative importance of the
success criteria of time, cost and quality at the onset of the project (Wateridge, 1995,
and Skulmoski and Hartman, 1999). This is to avoid large divergence on the
perception of the constraint between the stakeholders. In fact, one of the main duties
of key stakeholders and project manager is not merely to balance but to prioritize the
competing objectives of time, cost and quality (Goldbold, 2003, and Abu Bakar,

2006).

Skulmoski and Hartman (1999) consider the ‘Priority Triangle’ as a tool to determine
which of the project constraints of time-cost-quality as the most critical to project
success. The key stakeholders are required to prioritize the project constraints as a
guide to the project team. Figure 2.19 is an example where cost is decided as the
priority, indicated by the inverted time-cost-quality triangle with the cost at the
bottom to symbolize minimizing the cost and the relevant quadrant marked ‘X’. The
figure shows a representation of boundaries that key stakeholders had identify on the
onset of the project of what will not be compromised, as it would affect stakeholder
satisfaction. The project team can then use this priority triangle to base their decision,

which indicates the criticality of cost, followed by time, while sacrificing the quality.

Time Quality/ Scope

A‘No Go” Zone

Cost

Figure 2.19: Priority triangle
Source: Skulmoski and Hartman (1999)
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(@)  Time

Most authors as shown in Appendix 1 agree that the term ‘Time’ or sometimes
referred to as ‘Schedule’ simply means that the project completed on or before the
date of completion. Others refer to it as within the project duration (Steyn, 2002, and
Chan and Chang, 2004), allocated duration (Chan et al, 2002) or completion on
schedule (Songer and Molenaar, 1997, and Hatush and Skitmore, 1997a). Goldratt
(1997) and Steyn (2002) claim that time or the project duration is the critical
constraint and effort and attention should be limited to project time management.
Chan (1997) postulates that time can be measured by construction time, speed of
construction and time variation. He defines construction time as the absolute time to
complete the project, speed of construction as the relative time measured per gross

floor area, and time variation as measured by the percentage increase or decrease of

the construction time.

(b) Cost

Most authors as shown in Appendix 1 agree that the term ‘Cost’ or sometimes
referred to as ‘Budget’ simply means that the project completed within the approved
cost or estimated budget. Hatush and Skitmore (1997a) refer to it as getting value for
money. According to a study by Gibb and Isack (2001), the two preferred definitions
for value for money are lowest whole-life cost and lowest cost for given quality. Cost
can be measured by unit cost and cost overrun (Chan and Chang, 2004), lower unit
cost (Chan, Scott and Lam, 2002) and minimizing cost (Ling, 2004). Chan and Chang
(2004) define unit cost as the contract sum per gross floor area and cost overrun as

percentage net variation over final cost.
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(c) Quality

The term ‘Quality’ is typically defined along certain dimensions as postulated by most
of the authors in Appendix 1. These include high quality workmanship, attaining the
required safety and health, no major accidents, performance, functionality or fitness

for purpose, minimum changes or scope creep, features and aesthetic or appearance.

Quality was traditionally perceived as having a high level of goodness or luxury,
intangible and is not measurable (Angelides, 1999). This definition is outdated as
quality is defined as ‘the degree to which a set of inherent characteristics fulfils
requirements (International Standard ISO 9000, 2000). British Standard Institute
(1991) in BS 5750 Quality systems defines quality as ‘the totality of features required
by a product or service to satisfy a given need’. Nokes and Kelly (2007) simply

describe quality as ‘conformity to requirements’.

This ‘given need or requirement’ may be as provided in the technical specifications
and customer satisfaction as required by the client (Hopkins et al, 2004). Thus,
according to Campbell and Baker (2007) the starting point is to ascertain these
requirements or standards relevant to the project. The standard or level of quality
needs to be agreed with the client (Angelides, 1999) or the involved stakeholders that
include not only the client but also including the consultant, contractor, entrepreneur,
supplier and governing body (Berawi, 2004). In addition, Angelides (1999) postulates
that conformance to this standard of quality means that the product complies with the

said requirements.

According to Heisler (1990), although certain elements of quality can be quantified

and measured fairly accurately, there are other subjective elements that he terms as
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‘operational and functional compliance’ that are more difficult to quantify and
measure. These are, amongst others, client’s perception on performance, reduced
maintenance, ease of maintainability and avoidance of premature equipment failure.
Similarly Arditi and Gunaydin (1997) point out the difference between ‘quality in
fact’ where the quality meets the required specification but fails due to ‘quality in
perception’ where even if it is of high quality it does not meet the needs of the
stakeholders. Angelides (1999) claims that it is outdated to state that the quality is

achieved if it conforms to the specification limits as quality should be considered

upon achieving the key stakeholders’ requirements.

2.6.3 Stakeholders’ appreciation
The term ‘Stakeholders’ appreciation’ can be measured by several elements as
postulated by the authors in Appendix 1:

e Key stakeholders

e Satisfaction of stakeholders

e Conform to stakeholders’ expectations and benefits

e Profitability, yield business or other benefits

e Absence of conflict

¢ Good relationship with stakeholders

In any project, there will be different project stakeholders or contributors that must be
identified and acknowledged. It is of paramount importance that the project manager
or project leader be aware of all the stakeholders in their project and their objectives

as this criterion is vital to project success (De Wit, 1988, McElroy and Mills, 2003,

Crawford and Pollack, 2004, and Olander and Landin, 2005).
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Project stakeholders are parties that have a stake in the project (De Wit, 1988), and
who will be affected by the project (Chan et al, 2002). The two obvious main
stakeholders to any project are the client and the contractor or builder (De Wit, 1988,
and Chan et al, 2002). Apart from them, Wang and Huang (2005) and Chan et al
(2002) identify the third main stakeholder as the independent professional third party
responsible for supervising the project namely the architect, surveyor, and engineer.
Others include the government, public authorities, local politicians, environmental
groups and even the public within the definition of stakeholders (De Witt, 1988,
Barnes and Wearne, 1993, and McElroy and Mills, 2003). Westerveld (2003)
differentiates stakeholders into five categories namely the client, project personnel,

users, contracting partners and others who have an interest in the project.

Diallo and Thuillier (2004) note that in the African context of international projects,
there are seven stakeholders namely the coordinator, task manager, national
supervisor, project team including the design consultants, steering committee,

beneficiaries or client and the population at large benefiting from the project.

It seems that there are potentially many groups within the definition of project
stakeholders. As such, Neal (1995) and McElroy and Mills (2003) suggest that the
project manager need to identify and focus on only the key stakeholders. Key
stakeholders are individuals and organizations who are actively involved in the
project, who have vested interest and will be affected by the implementation of the
project and who have and may influence the outcome of the project (McElroy and
Mills, 2003, and Heldman et al, 2007). These key stakeholders are the client who

initiate and the end-user who will be using the end product, the project manager who
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is responsible for managing the project and project team members who perform the

work of the project, and lastly the sponsor who provide the financial resources.

Most authors in Appendix 1 agree that the term ‘Stakeholders’ appreciation’ simply
means that the project conform to stakeholders’ expectation or has acquired the
satisfaction of the key stakeholders. Chan et al (2002) describe satisfaction as ‘the
level of happiness of people affected by the project’. Satisfaction of the client is not
merely attaining the project goals but including active co-operation, participation and
commitments amongst project participants (Leung et al, 2004). In fact, according to
Graham (2003), and Kamara et al (2000) satisfying stakeholders is the raison d’étre of
any project. Westerveld (2003) tabulated the level of appreciation by various

stakeholders as shown in Table 2.9.

Table 2.9: Explanation of appreciation by stakeholders

Result area Explanation

A | Appreciation by the | The client initiates the project to fulfill a specific need. What
client aspects and factors does the client value in judging the
success of the project.

B | Appreciation by The workers of the project will be concerned with reaching
project personnel their personal goals as well as a good working atmosphere.

C | Appreciation by Users are concerned with their overall influence in the
users project and the functionality of the end product.

D | Appreciation by Contracting partners try to make a profit at the project. They
contracting partners | are also concerned with getting new orders and learning

possibilities.

E Appreciation by Those parties that are not directly involved in the project but

other stakeholders have a large influence. E.g. environmental groups, citizens

and government agencies. These parties manage their
specific interest.

Source: Adapted from Westerveld (2003)
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Chen and Partington (2004) state that in China, relationship is considered very
important and the clients are the ‘boss’ of the project and working and personal
relations must be established so as to make the client happy. Wang and Huang (2005)
describe this relationship as ‘quanxi’ and define it as ‘special relations or
particularistic ties between people’. Their study on critical success criteria reveals that
if their ‘quanxi’ performance with the key stakeholders is good, even though the time,

cost and quality performed below the project plan baselines, the project is considered

d SUCCesS.

Each of these stakeholders comes with their own objectives and expectations, which
could often be conflicting (Cherns and Bryant, 1984, and De Wit, 1988). Due to this,
Wateridge (1995) suggests that prior to the implementation of a project the
stakeholders should have a common view and understanding of the project’s success

criteria that shall be reviewed and agreed at regular intervals.

Skulmoski and Hartman (1999) coined the word ‘Project Alignment’ for successful
project implementation. According to them not only should all the key stakeholders
share a common understanding of the project’s mission, goals, objectives, tactics and
plan but their own expectations and objectives should also be aligned with the
project’s. Thus, the achievement of personal success becomes a powerful motivator

for project success. However based on a study by Hartman and Ashrafi (2004) there is

a lack of alignment on success criteria among the stakeholders.
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2.7 SUCCESS FACTORS (‘HOW’)

2.7.1 Definition of success factors

Success factors are those elements that are required to deliver the success criteria
(Wateridge, 1995). These elements are the set of circumstances, forces, facts or
influences, (Lim and Mohamed, 1999), management inputs and system (Cooke-
Davies, 2002), levers (Westerveld, 2003), essential activities (Kanter and Walsh,
2004), and key variables (Diallo and Thuillier, 2004). These also include knowledge,
skill, trait, motive, attitude, value or other personal characteristics essential to perform
the required task (Nguyen et al, 2004). They contribute to the result or the
achievement of the success criteria (Lim and Mohamed, 1999) and increase the
likelihood of project success (Westerveld, 2003) as they are the key determinants of
project success (Kanter and Walsh, 2004). According to Lim and Mohamed (1999),
these success factors influence project success but it is not the basis of measurement
or judgment. In brief, success factors are the organizational areas of how to achieve

the success criteria thus termed “How” (Westerveld 2003). It is the factors to achieve

the project success criteria.

The project success factors identified by various authors are as mentioned in
paragraph 2.5.1 that include authors who attempt to define project success and studies
that formulated project success models, and in paragraph 2.8.2 that include studies on
the ranking of success factors. The list of all the success factors by these various
authors are compiled and tabulated in Appendix 2. In summary, the project success
factors are shown in Table 2.10. Subsequently these project success factors are
reduced using factor analysis as described in detail in Chapter 4 where only eighteen

(18) success factors that are relatively more significant are selected for further

analysis,
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Table 2.10: Project success factors

PROJECT SUCCESS FACTORS

1. Attitude, behavior and commitment
2. Client consultation and acceptance

3. Contracting
4
5

Contractor
. Communication
6. Culture
7. Design

8. Documentation

9. Empowerment

10. Estimate

11. External environment

12. Financial resources

13. Goal/ objective and mission
14. Innovation

15. Learning organization

16. Monitoring and control

17. Organization structure

18.
19.
20.
21
22
23.
24,
23,
26.
27.
28.
29.
30.
£
32.
23.

Performance, effectiveness and efficiency
Planning
Policy and strategy

. Project manager
. Project characteristic

Project definition

Quality management
Resources and personnel
Risk management

Safety program

Schedule

Stakeholder management
Team and leadership
Technical

Top management support
Troubleshooting

2.7.2  Success factor groups

Various researches claim that instead of analyzing individual factors affecting the

outcome of the project, these success factors should be classified or grouped, as their

combined effects would eventually lead to either the success or failure of the project

(Schultz et al, 1987, Clarke, 1999, and Bryde and Brown, 2004). Nguyen et al (2004)

postulate that the grouping of success factors should not be too general, too specific or

too technical. The classification or grouping of success factors postulated by various

authors is as shown in Appendix 3. Based on the concept advocated by these authors,

this study classifies success factors into groups. The grouping is based on the

management philosophy that would enable the stakeholders of the construction

industry to relate to the managerial aspect of their organization.
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Literature review on general management and project management reveals four (4)
common and frequently mentioned issues namely people or human, process,
organization, and contract and technical. People, process and organization are
amongst the main principle of management, whilst contract and technical take into
cognizance the quintessence of the construction industry. As such this study classifies
or groups success factors based on the proceeding literature review and these
groupings are ‘Human management’, ‘Process’, ‘Organization’ and ‘Contract and

technical’ as shown in Table 2.11.

SUCCESS FACTORS (HOW TO ACHIEVE)

¢ Human management
® Process

e Organization

e (Contract and technical

Table 2.11: Factors of project success/ ‘HOW’

The subsequent review is a compilation of literatures emphasizing the frequently

mentioned issues of human, process, organization, and contract and technical.

The common dimensions for best practice in project management include people,
process and organization (Slevin and Pinto, 1987, Newcombe 2000, Duggan and
Blayden, 2001, Morris, 2001, Jugdev and Thomas, 2002, Westerveld, 2003,
Campobasso and Hosking, 2004, and Jiang Heiser, 2004). Zobel and Wearne (2000)
note that the common topics, highlighting importance, in conferences on project
management were on human issues, soft skills, and project organization. In addition,

articles on construction projects emphasized on contract and technical aspects.
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Thierauf et al (1977) describe the ‘Management Theory Jungle’ in a chronological list

as shown in Table 2.12. It summarizes the principles from the various management

theories, where the common themes are people or human elements, organization, and

process.

Table 2.12: Summary of management principles

Management theory

Authors

Principles

Scientific

Taylor, Gantt, Gilbreth

Organization, Process, Productivity,

Management and Mechanization

Functional Fayol Organization, Process, and

Management Functions

Human Relations Mayo, Roethlisberger People (Psychological needs)

Movement

Behavioral Science Maslow, McGregor Human needs (Motivation &

Leadership)

Quantitative Morse and Kimball, Process and Operations

Approach McCloskey and Trefetken,

Systems Approach Ludwig von Bertalnffy, Process and Systems
Kenneth Bouding,

Contingency
Approach

Kast, Rosenzweig

Organization and Human behavior
(leadership & Situational approach)

Source: Adapted from Thierauf, Klekamp and Geeding (1977)

Collis and Montgomery (1977) put forward a framework for corporate strategy as

shown in Figure 2.20. The strategy to achieve corporate advantage also includes the

elements of human resources, processes, and organizational structure.

VISION

GOALS & OBJECTIVES

CORPORATE OFFICE
SYSTEM

- L

I Corporate Advantage j

STRUCTURE PROCESS'

Figure 2.20: The Triangle of corporate strategy
Source: Collis and Montgomery (1977)
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Many researchers agree on the vital factor of the human function in the success of an
organization (Belout, 1998, Cooke-Davies, 2002, Clarke, 2002, and Cooke-Davies
and Arzymanow, 2003). Even in construction projects good human relations are vital
in ensuring success of the project implemented (Ritz, 1994). Morris and Pinto (2004)
observe that the subject of the ‘people side of project management’ began to be given
more and more emphasis. After the 1960s, studies on the people aspect of the project
management became more prominent and significant (Sotiriou and Wittmer, 2001). A
study by Belout and Gauvreau (2004) establishes a direct correlation on personnel or
human factor amongst the various independent variables and project success. In fact,
Henrie and Sousa-Poza (2005) observe that the element of people seems to be a

common theme in studies regarding project success and project failure.

Accordingly Kleim and Ludin (1992) claim that the Iron Triangle is not complete and

should be as shown in Figure 2.21 to include the element of people.

COST

PEOPLE

SCHEDULE QUALITY

Figure 2.21: Contemporary four criteria for managing projects

Source: Kleim and Ludin (1992)

Bubshait and Farooq Gulam (1999) advocate that although project management

concepts, tools and techniques are important in the implementation of project, the
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main factor or true secret is the often-overlooked human management. Henrie and
Sousa-Poza (2005) highlight that even with the best project management techniques
and processes but if the people involved misused or inadequately applied them the
project will not be successfully managed. To ensure success, it is the people factor
using the firms’ tools of the trade (Gray and Lawson, 2002). Cooke-Davies (2002)
and Clarke (2002) reiterate the importance of human management suggesting that the
human dimensions exist in all success factors and ‘the people side of the success
factors is woven into their very fabric’. They state that it is the people who determine

the adequacy of any process.

Belout (1998) states that it is the flexibility and discretion of the human element that
is vital in interpreting the circumstances and situation even though there exist
processes and procedures. Levine (2002) observes that many project managers have
the tendency to standardized project management processes and deal with works
operations with an automation-like approach. According to him, these project
managers fail to understand or comprehend that there are uncertainties and risks in

projects that should be dealt with by human management and judgment.

Slevin et al (2002) state that researchers observed major problems in construction
projects are not due to technical issue but rather human management issue. They
reveal that project success is most likely to be found in projects that amongst others
possess the ability to be flexible in facing predicaments and problems. This flexibility
could only be possible by human involvement and intervention. Cooke-Davies and
Arzymanow (2003) agree as they state that the human dimension to project
management is the people and the application of the expertise, knowledge and

judgment of the people make the difference.
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Many researchers postulate that process is fundamental to project management
because it not only create project product but also organize the necessary strategy and
tasks that create that product (Thierauf et al, 1977, Kuprenas et al, 2000,
Abdomerovic and Blakemore, 2002, Yeo, 2002, Clarke, 2002, Kenny, 2003, and
Cooke-Davies and Arzymanow, 2003). Abdomerovic and Blakemore (2002) define
process as ‘a planned series of actions or operations which advances a material or
procedure from one stage of completion to another’. They conclude that
understanding and applying the interaction of the processes can improve the

achievement of time cost and quality.

Project Management Institute (2004) seems to be the main advocate of process. It
states that a project manager is required to possess and utilize the nine knowledge
areas to properly manage all the sub-processes that are grouped into five main
processes of initiating, planning, executing, controlling and closing. Rose (2005)
reiterates that most project management body of knowledge would not be as

significant if one does not know how to apply them in managing the projects through

these five process groups.

According to Ibbs and Reginato (2002) there is a cyclic relation between successful
projects and good processes. They equate having good processes to the end product of
a successful project and this will in turn benefit other future projects. Jugdev (2004)
explores the strategic asset and the processes used by companies to sustain their
competitive advantage. She postulates that the formal processes as one of the unique

Strategic assets to the firm that contribute to the firm achieving and sustaining

competitive advantage.
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Many researchers postulate that establishing a strong organization is the foundation of
a business or project (Avots, 1969, Kometa et al, 1994, Pinto and Slevin, 1994, Brown
and Adams, 2000, Kamara et al, 2000, Westerveld, 2003, Boddy and Paton, 2004,
Tan, 2004a). Brown and Adams (2000) observe the importance of establishing an
organizational structure that would ensure the project to be managed to achieve its
agreed objectives. In addition, Westerveld (2003) reviews the findings of previous
studies regarding project success and postulates that one of the dimensions of project

success is the organizational elements.

Contracting and technical elements of any project establish the contractual framework
and scope of work required which are important variables that would affect the
performance of the project (Bently and Raffety, 1992, Ritz, 1994, Tan, 1996, Hatush
and Skitmore, 1997a, Hashim, 1999, Kartam, 2000, Bower et al, 2002, Zaghloul et al,
2003, Westerveld, 2003, Haapio, 2004, Jha and Iyer, 2005). Slevin and Pinto (1987),
Cooke-Davies and Arzymanow (2003), and Jiang and Heiser (2004) observe that

managing projects requires special attention to technical factors or dimensions.

Based on the above literature review, the four common or general factors essential in
management and the implementation of construction projects are summarized as
human management, process, organization, and contract and technical. Figure 2.22
integrate the two components of project success namely success criteria of time, cost,
quality and stakeholders’ appreciation, and the success factors of human management,

process, organization, and contract and technical.
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Figure 2.22: Success criteria and success factors

The following literature review are significant success factors that are required to
ensure project success classified under the groups of ‘Human management’,
‘Process’, ‘Organization’, and ‘Contract and technical’. The identification of
significant success factors and the classification under the various success factor

groups are formulated through factor analysis as described in detail in Chapter 4.

2.7.3 Human management
The success factor group as highlighted in the proceeding literature review is with
regard to human management. The factors that comprise human management are:
a. Team and leadership
b. Project manager
¢. Communication
d. Stakeholder management
The success factors grouped under human management that affect the project success

identified by various authors are tabulated as Appendix 4.
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(a) Team and leadership

The literature and deliberation on ‘Team and leadership’ comprise the following:
e Capable or effective leadership of the project leader
e Teamwork, cooperation and coordination of the project team

¢ Commitment, sufficiency and competency of personnel

Projects have known to fail not because of poor management but poor leadership
(Smith, 1999). Researchers have suggested that leaders can make a difference and can
have a significant effect in the organizations. This is because leadership involves
managing and dividing tasks and responsibilities of the project (Westerveld, 2003),
exerting influence over team members and helping the team to achieve its goals

(George and Jones, 1999) and it serves as human glue binding the team together

(Whitten, 1996).

Theories about leadership have been developed throughout the history of man
(Partington, 2003). Starting from the 1940s, several main schools of thoughts on
leadership have emerged. Trait theory differs from behavioral theory stating that
leaders are born not made. Contingency theory believes effective leaders depends on
situation, visionary theory identifies leaders as transformational and transactional, and
emotional intelligence theory views leadership based on his emotional intelligence.
Lastly, the competency approach combines the previous schools of thoughts on
leadership theories stating that leaders can be made, based on their competencies and

style under different circumstances. Turner and Muller (2005) summarize these

leadership theories as shown in Table 2.13.
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Table 2.13: Six main schools of leadership theory

Leadership Theory

Description

Trait approach
(Up to 1940s)

Effective leaders are born not made and share common traits
namely ability, personality and physical appearance.

Behavioral approach
(1940s-1960s)

Effective leader adopt certain styles and include concern for
people, authority, and flexible. They can be made, not just born.

Contingency approach
(1960s-1970s)

What makes an effective leader depend on the situation i.e.
directive, supportive, participative and achievement-oriented.

Visionary approach
(1980s-1990s)

Leaders leading their organization through change. It identified
two types of leadership i.e. transformational and transactional.

Emotional Intelligence
approach (1990s)

Impact of leader’s emotional intelligence i.e. self-awareness,
self-management, social awareness and relationship
management.

Competency approach
(Late 1990s)

Effective leaders can be made, not just born. Different
combinations of competencies can lead to different style of

leadership appropriate in different circumstances.

Source: Adapted from Turner J.R and Muller R (2005)

In the study of Nigeria’s construction industry, Odusami et al (2003) conclude that
leadership styles significantly affect the overall project performance and suggest that
the consultative autocrat style give the best overall project performance. This style of
leadership takes into account the participation, contribution and suggestion of team
members and the project leader will then make the ultimate decision. The autocrat
leadership style is the least effective as all authority lies with the project leader. A
study by Prabhakar (2005) suggests that there is a positive correlation between
transformational leadership and project success. Transformational leader is one that
inspires, motivates and empowers team members to believe and enthusiastically
works towards the identified goals. For the leadership to be effective resulting in
positive performance from the team members, the leader needs to resilient and adapt

to the circumstances of the environment and the project team (Hutchins 2000) and

team diversity (Huuhka et al, 2004).
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Thamhain (2004) conducts a study to understand the correlation between team
performance and leadership. The study focuses on five sets of team performance
influences namely people, work, process, tools and techniques, and leadership as
shown in Figure 2.23. Thambian (2004) observes that it is leadership that binds the

whole concept of project teamwork functioning within the project environment.

Tools &
Techniques

......... Business
£ environment

Managerial
support

/' Organizational
support

Project
‘complexity

Process

Figure 2.23: Influences to team performance

Source: Thamhain H.J (2004)

Studies have shown that leadership style may need to switch throughout the project
life cycle (Turner and Muller, 2005). Rowlinson et al (1993) explore the leadership
style in Hong Kong construction industry and the finding indicates that during the
feasibility study the project leaders are more inclined to use a supportive style
switching to a directive style during the contract implementation. Similarly, Turner
and Muller (2005) suggest Laissez-faire style during feasibility study, democratic
style during design, autocratic for the execution and bureaucratic for the close-out
stage. However, a study by Prabhakar (2005) across twenty-eight nations reveals
otherwise where the style is autocratic at the start switching to a more consultative
approach as the project progresses alternating with autocratic approach if there is any

problem. These different styles of leadership are summarized in Table 2.14.
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Table 2.14: Leadership styles across project life cycle

Classification of | Rowlinson et al Turner and Muller | Prabhakar (2005)

work (1992) (2005)

Feasibility Study | Supportive Laissez-faire Autocratic

Design Supportive Democratic Autocratic

Execution Directive Autocratic Consultative & Autocratic
Closed-out Directive Bureaucratic Consultative & Autocratic

Source: Various authors as stated

Many have sought to define what constitute good leadership characteristics.
According to Turner and Muller (2005) amongst the earliest is Confucius in 500 B.C
who believe that the four key to an effective leader are ‘love, proper conduct, piety
and the doctrine of the mean’ whereby the first three are personal skill and the last is
managerial skill. Similarly, Loo (2002) reiterates the importance of personal skill of a
leader in dealing with his team. Thite (2000) carries out an empirical research to
explore the characteristics of successful leadership that were highly rated by the
project team members as shown in Table 2.15. He terms these characteristics as

catalyst, intellectually stimulating, charisma, task and reward, and monitoring errors.

Table 2.15: Successful leadership characteristics

Highly rated Characteristic | Description

Organizational catalyst Encourage team members to explore solutions to problem,
satisfy their desire for autonomy, preventing organizational
bureaucracy from interfering and provide a constructive link
between them and the organization to achieve organizational
goals without sacrificing their individuality.

Intellectual stimulation Encourage unconventional thinking, question traditional

ways and suggest new ways, emphasize value of questioning
assumptions and prod at problems from different angles.

Charisma Transformational leader with charisma and vision, strong
sense of purpose, display conviction in beliefs and values.

Contingent reward Transactional leader clarifies task and rewards, subordinates
receive rewards for achieving performance targets.

Active monitoring of Closely monitor performance for errors, irregularities and

exceptions deviations from standards in order to enforce rules.

Source: Adapted from Thite (2000)
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Other studies postulate characteristic of an effective leader that include charismatic
and participative (Cheung et al, 2001), having the vision to envisage the uncertainties
and what might go wrong and the passion and fervor to assertively deal with it (Black,
2004), not too soft and not afraid of not being liked (Whitten, 2003), and having the
ability to make decision under uncertain circumstances and the strategy and
leadership orientation (Rapp, 2004). Rowlinson et al (1993) observe that project

leaders in Hong Kong prefer to rely on influence and persuasion as compared to using

authority and command.

Hussein J, the Managing Director of the developer for the mega project KL
International Airport in Malaysia states that managing people is the difficult part of
the project (KL International Airport Berhad, 1998). With as many as 30,000 people
from different work cultures and disciplines on one site, human management is an
enormous task. There are generally three main groups involved: “the government
servants trained to observe procedures and system; the private sector consultants and
contractors focused on getting the job done quickly and willing to take risks and
confront mistakes as they go along; and the migrant workers who came from different
parts of the world with different socio-economic backgrounds”. It requires competent

and capable leadership to integrate and manage the human elements to ensure

efficient implementation of the project.

Project Management Institute (2004) emphasizes the importance of not just managing
but leading the team to produce results. Managing deals with process and system
while leadership deals with people. Managing is predominantly with regards to
constantly meeting stakeholders’ requirements (Project Management Institute, 2004),

75




is an operational function used in guiding the organization and implementation of
projects (Bubshait and Farooq Gulam, 1999), and involving administering and
maintaining activities (Walker and Peterson, 2001). Leading, on the other hand, is
more than just managing people as it involves establishing direction, visions and
strategies, aligning the people to achieve the visions, and motivating and inspiring the
people (Project Management Institute, 2004), and the ‘art and skill that cements

everything together and makes things happen’ (Bubshait and Farooq Gulam, 1999).

Smith (1999) notes that a leader is not one who manage, assign tasks, coordinate and
document results but a leader who add value by not only directing but also
communicating through doing work themselves. According to Christenson and
Walker (2004) the leader must be charismatic enough to be seen as the teacher,
mentor and coach and having the ability to structure and articulate problems that

makes team members understand the problems and able to effectively resolve them.

As to who is to provide the leadership in the team, Project Management Institute
(2004) argues that it should not be limited to only the project leader but by individuals
at all levels of the project and at different times during the project. But this could only
be achieved if all the project team members understand the purpose, objective and
impact of the project. Christenson and Walker (2004) postulate that this could be
accomplish through an inspiring and shared vision communicated to the project team.
They define project vision as the project’s soul because “it anchors project
participants through their core values to a project outcome that all can relate to’. It is
crucial that the vision should have a sense of purpose that would not only challenge

but also motivate the team members (Collis and Montgomery, 1997 and Parker, 2001)
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Apart from effective leadership, the other dimension is effective team building and
teamwork (Westerveld, 2003). The project team is an assembly of individuals within
an organization collaborating on a common task (Hoegl and Gemuenden, 2001) and
each individual came with their own baggage of different needs, background and

expertise (Bubshait and Farooq, 1999).

Several studies were carried out to answer the question of whether the composition of
the team would affect team’s performance. Studies by Simkoko (1992) and Odusami
et al (2003) suggest that a cohesive project team have a significant positive impact on
the project performance. According to Muriithi and Crawford (2003), motivational
theories (such as Maslow’s hierarchy of needs, McClelland’s theory of need for
achievement and Herzberg’s two-factor theory) could be used to motivate team
members, but the main motivating values depends on the team composition. Thus
team formation, though difficult to accomplish is an important aspect to ensure
cohesiveness (Raiden, Dainty and Neale, 2004). Apart from technical competence and
availability of the personnel, team selection must also take into consideration the
make-up personalities of the team (Adams, 1994 and Reid, 2003), the ability to work

together as a team and diversity of characteristics (Dewhirst, 2001).

Odusami et al (2003) postulate that in comparing three types of team composition of
in-house consultants, external consultants and consortium, the best overall project
performance is scored by the team of in-house consultants. They offer two reasons for
this. Firstly, information is free-flow as it is easily communicated due to the proximity
of their work-stations, and secondly the team members know and are familiar with

each other as they have worked together in other projects.
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However, according to Raden, Dainty and Neale (2004) in-house consultant may not
necessarily be the best option. Organizations are known to put together a project team
from various sources that may not complement one another as the tendency is to meet
the required abilities rather than being able to work as a team. The team members may
comprise newly recruited staff with little knowledge of the organization, or taken
from existing project due to their abilities, or being released from other completed
projects, or deployed from another organization. As such, this rapid formation of

project team may not result in cohesive teamwork within the team members.

It is common for companies to subject team members to psychometric testing to
determine their personality and behavior and their subsequent roles within the project
team to ensure cohesive teamwork. These tests are based on five of the most
commonly applied theories of team member behaviors (Turner and Muller, 2005) as
shown in Table 2.16. Generally, all these theories examine the way people react with

each other and the main differences are the terms and the type of team roles.

Table 2.16: Five most common theories on behaviors of team members

Theories Description

Fundamental Examines the way people react with each other involving three
Interpersonal Relations | types of behavior i.e. Inclusion, Control and Affection.
Orientation-Behavior
Belbin Identifies nine team roles i.e. Plant, Team worker, Monitor-
evaluator, Implementer, Shaper, Completer-finisher,
Coordinator, Specialist and Resource investigator.

Margerison and Team roles adopted by individual depend on the extent to which
McCann they apply two fundamental behaviors i.e. Controlling behavior
to Exploring behavior, and Advising roles to Organizing roles.
16 Personality Factors | 16 personality factors that influence a person’s performance in a

(16PF) team involving 3 main groups i.e. Extroversion versus
Introversion, Emotional stability and Others.

Myers-Briggs Type An indication of individual’s thinking style and temperament in

Indicator a team i.e. Introversion to extroversion, Thinking to feeling,

Sensing to intuition and Judgment to perception.

Source: Adapted from Turner and Muller (2005)
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In assembling a project team, it include team members’ experience, knowledge,

commitment and persistence (Chatzoglou and Macaulay, 1997) qualification,

availability, interest level, chemistry, and balance or synergy (Thomas, 2000).

Kloppenborg and Petrick (1999) develop team character traits for each phase of the

project life cycle. Using a generic four-stage project life cycle model, Kloppenborg

and Petrick (1999) describe the team character traits as shown in Table 2.17. They

categorize the team character traits into five virtues namely intellectual, social,

emotional, moral and political virtues. These virtues differ to deliver the different

activities required for each of the project life-cycle stage.

Table 2.17: Project life cycle stages and team character traits

Project life
cycle stage

Team character traits

Typical activities

and controlling

Planning Intellectual virtues - e Identify final deliverables, goals,
Imagination, knowledge and constraints, priorities and risks
foresight e Determine feasibility

Process Social virtues — Cooperation, | e Detail activities, cost and schedule

organizing respect and trust e Team selection, training, commitment
Emotional virtues — and development
Expressiveness, commitment
and emulation

Implementing | Moral virtues — Honesty, * Procure resources, complete project

courage and Prudence

activities, monitor progress, replan as
needed

Evaluating and
system
improving

Political virtues — Justice,
inclusiveness and citizenship

¢ Evaluate process, result, personnel
¢ Reassign workers and resources

* Improve system and people through
lessons learned

Source: Kloppenborg and Petrick (1999)

Thamhain and Nurick (1994) emphasize variables that could influence the

performance of a project team as shown in Figure 2.24. The emphasis is on tasks and

relationship, which amongst others involve the ability to resolve conflict, trust,

communication, culture, motivation within a project environment.
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OVERALL POLITICAL, ECONOMIC AND SOCIAL ORGANIZATIONAL ENVIRONMENT

PEOPLE LEADERSHIP
Good communication ()l_'g:\nimtmn.\l ability
High involvement l?m"c‘uol.\ and IcudcrsmP
Conflict resolving capacity Facilitating group decision-
Mutual trust making
High team spirit Motivation
High level of commitment Conflict resolution
Team self-development Team unification
Ability to interface Visibility and accessibility
Need for achievement Visibility and accessibility
Collaborative spirit Top management linkage

HIGH-PERFORMING
PROJECT TEAM

TASK ORGANIZATION
Technical success Collaborative culture
Quality results Common goals and objectives
On time Stable goals and objectives
On budget Risk sharing
Innovation and creativity Involved management
Adaptability to change Long-range strategy

Stimulating work environment

Figure 2. 24: Variables influencing the performance of project teams

Source: Thamhain H.J and Nurick A.J (1994)

Hoegl and Gemuenden (2001) develop ‘Teamwork Quality’ framework to emphasize
collaboration between team members, resulting in effective performance and personal
success. The collaborative process through communication, coordination, balance of

member contribution, mutual support, effort and cohesion as shown in Figure 2.25.

Team performance
Teamwork Quality * Effectiveness (Quality)

e Communication i e Efficiency (Schedule and Budget)
e Coordination /
+

member contribution
Mutual support
Effort

Cohesion

Personal success
e Work satisfaction

[_® Learning (Knowledge and skills)

Figure 2.25: Teamwork Quality

Source: Hoegl and Gemunden (1999)
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There have been numerous examples of failed projects not due to technical
shortcomings but the inability of personnel to integrate within the team (Bolliger,
1986). Nicolini (2002) describes the soft management factors and relational
dimensions in a project team as ‘project chemistry’ shown in Figure 2.26. It illustrates
the conditions or factors required to create a climate of good project chemistry, which
would eventually affect the project performance. The chemistry is likely to induce an
environment of close social relations, friendly and open atmosphere, minimum

conflict that result in a focused, high morale and committed team.
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Figure 2.26: Provisional model of ‘project chemistry’ and its effects on project

performance

Source: Nicolini (2002)
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Back and Seaker (2004) emphasize on another aspect of the team dynamics that is the

skills and abilities to learn, assess, and change and adapt where required. Stevens and

Campion (1994) summarize the necessary knowledge, skill and ability (KSA)

required of the team leader to ensure effective teamwork amongst the project team

members as shown in Table 2.18. There are fourteen specific KSAs that are classified

under five different sub-categories. The sub-categories of conflict resolution,

collaborative problem solving and communication are interpersonal KSAs and goal

setting and planning are self-managed KSA.

Table 2.18: Knowledge, skill and ability requirements for teamwork

I. INTERPERSONAL KSA

A. Conflict Resolution KSA

B. Collaborative Problem
solving

C. Communication KSAs

SPECIFIC KSA

15

Recognize and encourage desirable team conflict.
Recognize source of conflict confronting the team and
implement appropriate conflict resolution strategy.
Employ win-win negotiation strategy

Identify situation requiring participative group problem
solving

Recognize obstacles to collaborative group problem
solving

Utilize decentralized network to enhance
communication

Communicate openly and supportive

Listen nonevaluatively and use active listening
techniques

Recognize and interpret nonverbal messages

. Recognize importance of ritual greetings and small talk

II. SELF-MANAGED KSA

D. Goal setting

E. Planning & Task
Coordination

11

13,

14,

. Establish specific, challenging and accepted team goals
12,

Monitor, evaluate and provide feedback on individual
and team performance.

Coordinate and synchronize activities, information and
task interdependencies between team members
Establish task and role expectations of team members to
ensure proper balance of workload in the team.

Adapted from Stevens and Campion (1994)




In addition, Crawford (2003) emphasizes the importance of competency of not only

the leaders but also each of the team members. According to him, competency is the

subset of knowledge, skills, core personality and output as shown in Figure 2.27.

8 Knowledge
‘
. The knowledge and
; understanding, skills Input
Skills and abilities that a competencies
g (represented by person brings to a job
0 qualifications
E ks and experience)
The core personality
Core characteristics Personal Competence
personality underlying a person’s competencies
9 characteristics capability to do a job
E %
) 8 "{;he abjli:y to p.e;‘form
the activities within an
ko) Demonstrable occupational area to the Output
8 performance levels of performance competencies
LE 5 expected in
35 employment
E

Figure 2.27: Integrated model identifying key components of competences

Source: Crawford (2003)

Diallo and Thuillier (2004) summarize the factors that affect team performance are
descriptive factors dealing with organizational issues and structure, support factors
focusing on competencies and communication, and abstract factors concerning with
commitment, cooperation and empowerment. A study by Thamhain (2004) suggests
that the most significant drivers are external drivers that include interesting work,
clear objectives, direction and leadership, cross-functional cooperation, effective
communication, and autonomy; and internal drivers that include accomplishment,
recognition, respect, and career development. The least significant are salary,

bonuses, and project characteristics.
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(b) Project manager
The literature and deliberation on ‘Project manager’ comprise the following:

e Perception on the role of the project manager

Qualification and experience of the project manager

Knowledge and skills of the project manager

Traits and personality of the project manager

Autonomy and empowerment of the project manager

Avots (1969) and Ceran (1995) postulate that one of the reasons for project failure is
the wrong choice of project manager. The project manager is the single most critical
factor for project success (Powl and Skitmore, 2005) and he is the person who is fully
accountable for the success or failure of the project (Easton and Day, 1981, Edum-
Fotwe and McCaffer, 2000, Globerson and Zwikael, 2002). As such, Stuckenbruck
(1981) and Salapatas (1981) suggest that the selection of the project manager should

be done as early as the inception stage of the project.

A study by Gobeli and Larson (1987) suggest that where the project manager has a
strong formal role, it has a positive impact on the performance of the project. The role
of a project manager encompasses the whole facet of the project. He is fully
responsible for every aspect of the project from the executive control, technical tasks,
and commercial aspect to managing the staff (Walton, 1984) with project integration
as the key function (Ogunlana et al, 2002). Walton (1984) summarizes the importance
of project manager by describing the project manager as one who is required to be a
‘total’ man. According to Tan (1996), he has to be an all-rounder that includes as ‘a

monitor, progress chaser, controller, reporter and expeditor’ as shown in Figure 2.28.
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Figure 2.28: Role of a project manager

Source: Tan (1996)

Others list the project manager’s tasks that include project evaluation, setting up the
team and systems, planning, monitoring aﬁd control, negotiating contract conditions,
training and communication (Walton, 1984) leading project team, building client
partnerships, and targeting to the business (Wysocki et al, 1995). However, Ceran
(1995) notes that although project management literature is flooded with books,
article and manuals on the role of project managers but problems and failures by
project manager in managing projects continues to happen. He further observes that
what are lacking are standards of performance for project manager to be what he
terms as “The Complete Project Manager’. He develops a twelve categories standard
of performance namely quality management, project acquisition, project work plan,
project controls, financial goals, change orders, client relationship, managing sub
consultants, partnering, project close-out and follow-up, staff management and

development and professional and community activities.
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To ensure that the project managers are aware of their important role in managing the
project, Gareis and Huemann (2003) develop a one-page role description of a project

manager based on project management processes as shown in Table 2.19.

Table 2.19: Role description of project manager

Objectives
e  Representation of the project interests
e  Assurance of the realization of project objectives
e  Coordination of project team and of project contributors
e  Representation of the project to the relevant environments

Organizational position
e  Member of the project team and reports to the project owner

Responsibilities in the project assignment process — (with project owner)
e  Formulation of the project assignment and definition of the core team members

Responsibilities in the project start process — (with project team members)

e  Organization of the project start process (with core team members only)
Know-how transfer from pre-project phase into the project
Agreement on project objectives and development of adequate project plans
Design of an adequate project organization
Development of a project culture, establishment of the project as a social system
Performance of risk management and discontinuity management
Design of project context relations
Implementation of project marketing

Responsibilities in the project coordination process
e Disposition of resources for the performance of work packages
Controlling the results and ensuring the quality of work packages
Approval of work package results
Communication with team members and representatives of relevant environments
Project marketing

Responsibilities in the project control process — (with project team members)
Organization of the project control process and determination of project status
Agreement on or planning of corrective actions

Further development of project organization and project culture

Redefinition of project objectives and redesign of project context relations
Project marketing

Preparation of progress reports

Responsibilities in the management of project discontinuity process/crisis or change management
e  Organization of discontinuity management process with project owner
e Contributions to contents of the crisis or change management with project team members

Responsibilities in the project close-down process — (with project team members)
*  Organization of project close-down process and emotional close-down of the project
¢ Transfer of know-how into line organization including with line managers
e  Final project marketing

Source: Adapted from Gareis and Huemann (2003)
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Having such responsibilities require a project manager to undergo formal education
and training (Walton, 1984), experienced (Stuckenbruck et al, 1981, and Yasin et al,
2000) and having the knowledge in other fields of arts and science (Gaddis, 1959 and
Laszlo, 1994). According to Ceran (1995), a project manager need not necessarily be
from a specific discipline as long as he is not only proficient in his own discipline but
also has an appreciation of all the involved disciplines and equally interested in the

technical solution of the project including schedule and budget control.

Edum-Fotwe and McCaffer (2000) outline the knowledge input that a project manager
is required to acquire based on the PMI nine knowledge areas that include knowledge
on integration, time, cost, procurement, quality, communication, risk, scope and

human resources as shown in Figure 2.29.

Knowledge input for developing
Construction Project Managers

Integration
Plan developmen
Plan execution
Overall change control
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Organizational planning
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Team development

Time

Activity definition
Activity sequencing
Activity duration estimay#lg
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Schedule control
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Initiation

Scope planning
Scope definition
Scope verification
Scope change control

Quality
Quality planning
Quality assurance
Quality control

Cost Procurement Communication Risk

Resource planning  Procurement planning  Communications planning  Risk identification

Cost estimating Solicitation planning  Information distribution Risk quantification

Cost budgeting Solicitation Performance reporting Risk response development
Cost control Source selection Administrative closure Risk response control

Contract administration
Contract close-out

Figure 2.29: Generic knowledge areas of project management

Source: Edum-Forte and McCaffer (2000)
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It is imperative that a project manager also acquires knowledge in other fields. These
include the field of finance, marketing, organizational theory and public relations
(Laszlo, 1994), an appreciation of the environmental economic, cultural and social
concerns (Ceran, 1995), the field of science and the advanced-technology

environment, general management, law and personnel administration (Gaddis, 1959).

Stuckenbruck et al (1981) conduct a case study on construction projects that reveals
the experience of project managers as one of the predictor of project success. Further
studies support this conclusion where international experience contribute to the
makings of a project manager who is more focused, people-oriented and technically

competent (Yasin et al, 2000, and Yasin et al, 2002).

Early studies correlate certain characteristic of the project manager that would result
in efficiency and positive performance from team members namely expertise,
openness and emphasizing on work challenge (Thamhain and Gemmill, 1974).
Further studies conceptualize that there are several other aspects associated with it

namely acquired skills, trait and personality, and empowerment.

These skills include negotiation skills (Dorr, 2001, and Long, 2001), conceptual and
technical skills (Ogunlana et al, 2002), political skills (De Wit, 1988), communication
skills (Githens, 2001), and relationship-building skills (Rader and Vaughan, 2001). In
addition, he is also expected to have abilities that include making judgment on risks,
keeping things moving, dealing with subordinates’ behaviors, organizational
profitability (Gaddis, 1959), organizational and conceptual skills (El-Sabaa, 2001),
creativity, and integrative thinking (Hauschildt et al, 2000), leading, communicating,

negotiating and problem solving skills (Edum-Fotwe and McCaffer, 2000).
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However, the most important skill that a project manager needs to possess is ‘people’
skills. Some term it as human skills (El-Sabaa, 2001), exceptional human relations
skills (Stuckenbruck, 1981), social attitude and human values (Todryk, 1990),
excellent interpersonal skills (Ceran, 1995) and soft or people-related skills
(Stuckenbruck, 1981, Sotiriou and Wittmer, 2001, and Petersen and Murphree, 2004).
Sotiriou and Wittmer (2001) note that a project manager not only need to possess the
required skill to manage tasks (including technical aspect, tools and techniques) but

also the necessary skill to manage people (to motivate staff to accomplish objectives).

Walton (1984) states that the project manager need to realize that apart from his
education, training, experience, knowledge and skills, it is his personalities that at the
end ‘determine his stature in the profession’. The project manager needs to inculcate
consciously self-disciplines at all levels in discharging his responsibilities. These
levels are physical (health and care), emotional (cheerfulness, compassion and
serenity), mental (impartiality, concentration and precision), creative and intuition
(creativity), and at the total level (a balanced life). Apart from this Ritz (1994)

includes ethics, integrity and common sense as a personality traits that are equally

important.

The project manager’s inherent trait and personality include his leadership quality and
positive attitude (Iyer and Jha, 2005), good judgment (Gaddis, 1959) and impeccable
personality (Walton, 1984) or dominant personality (Ritz, 1994). Dainty et al (2005)
summarize the competencies required of a project manager as ‘input-based criteria’
L.e. personal characteristics, behaviors, traits and skills and ‘output based criteria’ i.e.

the project manager’s performance and action oriented competencies.
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According to Wysocki et al (1995), there are two levels of qualities or characteristics
required of a project manager namely the required skills that are visible and can be

acquired through training, and the competencies that are the hidden trait and more

difficult to develop.

The selection of a project manager must take into consideration the personality (Dvir
et al, 2006) and management style (Muller and Turner, 2007). There must be a fit
between his personality and management style and the type of project he will be
responsible. Morton et al (1981) note the dilemma that a project manager may face in
attempting to achieve the conflicting objectives of his organization, client, and his
own personal development goals. He needs to possess the ability to be fair and make a
judgment to balance these objectives to ensure project success. Gaddis (1959) refers
this as reasonable ‘projectitis’ i.e. balancing between management and technologist,

and balancing between importance of the project and the whole organization.

In addition, to enable him to discharge his duties effectively, the project manger needs
to be sufficiently empowered to make decisions (Iyer and Jha, 2005), have sufficient
authority (Turner, 2004) and autonomy (Rao, 2001) and getting involved to exert his
presence in the project by participating in top management control meetings (Iyer and
Jha, 2005). This is to enable the project manager to balance conflicting objectives
(Morton et al, 1981), to influence and motivate team members (Sotiriou D and
Wittmer D, 2001) and to judiciously use power and political behavior to influence and
manage (Pinto, 2000). To achieve these, Barber (2004) recommends that project

manager use benchmarking on the skills and competencies of previous project

managers as a tool to improve his managerial skills
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Being empowered and given sufficient authority level will enable the project manager
deal with all the risks and uncertainties of managing the project (Turner, 2004)
However, there must be a balance between the level of authority and the structured
organization as too much structure will result in inflexibility and too little structure
will result in laissez-faire management and anarchy. According to Cleland and King
(1983) the project manager is responsible across functional (functional and line
managers) and organizational (project team) lines to bring together and integrate all

the required activities to achieve the project objectives.

Gaddis (1959) concludes that the responsibilities of a project manager often far
outweigh his authority. According to Einsiedel (1987), in the case where a project
manager is being assigned to a project he has no control within a restrictive
organizational structure, it is his personality and skill that would assist him in
performing his roles effectively in such environment. To overcome authority gap, a
project manager need to possess persuasive ability, negotiation and management
competence (Sotirou and Wittmer, 2001), and tremendous amount of skill,

persistence, professionalism and positive attitude (Gaddis, 1959) in balancing

between responsibility and authority.

(c) Communication

The literature and deliberation on ‘Communication’ comprise the following:
e Establishing or set-up a line of communication or information channel
* Ensure relevant parties are aware of the status or problem of the project

e Ensure timely and valuable information and decision are communicated
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For years, researchers have agreed the importance of effective communication in
achieving project success (Muller, 2003, and Diallo and Thuillier, 2004). Evidence
has shown that projects fail due to communication breakdown (Clarke, 1999, Sievert,
1986, and Ives, 2005) or poorly organized communication channels (Barnes and
Wearne, 1993). This apparent lack of effective communication may be due to the

difficulty in assessing and measuring communication effectiveness (Thomas et al,

1999).

Communication is generally been defined as the exchange of information and for the
exchange to be effective it should be clear, unambiguous and complete (Project
Management Institute, 2004). Pietroforte (1997) states that project information must
be communicated i.e. the information are sent, received and understood by all the

relevant stakeholders to ensure necessary actions could and would be taken.

Naim A.R, the managing director of Kuala Lumpur City Centre Berhad, the project
management consultant for the prestigious Petronas Twin Tower in Malaysia was
quoted as saying ‘One of the key elements of our success was an efficient, structured
communications system with a well-defined methodology for reporting up and down.

This enabled each team member to maintain a clear understanding of the project

objectives, deliverables and milestones’ (Chor, 1998).

Barnes and Wearne (1993) state that communication between the downstream and
upstream parties must be clear especially when the decision of the upstream affect the
downstream parties. Clarke (1999) reiterates that communication is not only within
the organization influencing those involved but also across the whole stakeholder

parameter who may be affected by the project.
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Schultz et al (1987) describe the 10-factors of the critical success factors in a model
that amplify the interrelationship of communication factor to other factors as shown in
Figure 2.30. The model shows how communication is the main factor that connects
the factors of mission, top management support, schedule, client consultation and

acceptance, personnel, and technical tasks.
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Figure 2. 30: Critical success factor interrelationships

Source: Schultz et al (1987)

Project communication management is the how, what, when and what form of
communication to ensure timely collection, storage and dissemination of project
information and ideas which provides the critical links to all the stakeholders (Project
Management Institute, 2004). The process involves communication planning,

information distribution, performance reporting and administrative closure.
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Studies have postulated that the benefits of effective communication include better
comprehension of the project, minimize non-productive effort, duplication and
mistakes, alleviate uncertainties, early detection of problems, solicit better solutions
for identified problems, encourage teamwork and motivation, and participation of key
stakeholders (Clarke, 1999). Thomas et al (1999) in a study to measure the
effectiveness of communications identify critical categories as shown in Table 2.20.
These categories include accuracy of information, formally defined procedures,
barriers that interfere with the communication, understanding of the expectation of the

information, and timeliness and completeness of the information received.

Table 2.20: Critical categories of communications

Category Description

Accuracy The accuracy of information received as indicated by the frequency of
conflicting instructions, poor communications and lack of
coordination.

Procedures The existence, use and effectiveness of formally defined procedures,

outline scope, methods etc.

Barriers The presence of barriers (interpersonal, accessibility, logistic)
interfering with communications between supervisors or others.

Understanding | An understanding of information expectations with supervisors and
other groups.

Timeliness The timeliness of information received, including design and
schedule of changes.

Completeness | The amount of relevant information received.

Source: Thomas et al (1999)

Giffin (2002) notes that since late 1990’s businesses have been utilizing the e-mail as
an efficient and quick communication system. The technological characteristics of the
various internet applications as shown in Table 2.21 have been implemented in

project management in various degrees as a communication tools by the project

stakeholders.
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Table 2.21: Utility of internet applications in project management

Internet Descriptions Technical attributes
applications
E-mail Electronic messaging service capable of | Useful for sending individual
sending text messages and attached files. | messages.
Static Documents viewed in a Web browser that | Useful for dissemination of
websites include text, images, files and hyperlinks. | information to large group.
Web-based Web sites that implement groupware Best suited for structured
groupware features i.e. personal task lists, calendars, | communication within
e-mail, and private and shared folders. moderate to large groups.
Discussion Specialized messaging system that allows | Best suited for allowing large,
groups many users to review and respond to unassociated groups to follow
comments or questions from others. topics of interest.
Video/audio | Transmission of interactive voice or video | Best suited for interactive
conferencing | images over a private network. communication.
Text Two-way interactive text conferencing Useful for interactive
conferencing | with a potentially unlimited number of communication between
users. larger/more divers groups.

Source: Adapted from Giffin (2002)

Abdomerovic, Blakemore and Stewart (2000) acknowledge the importance of
communication to ensure that relevant stakeholders are informed of the project
activities and status. However due to the massive amount of information it is
imperative to identify which stakeholder needs what information to ensure that the
reporting system is effective but relatively inexpensive to produce. In this respect, the
Project Management Institute (2004) concludes that in generating an effective
communication system three aspects need to be addressed namely assessment of
needs, means of communication, and avoiding wastage by taking the following steps.
Firstly, conduct a methodical and logical assessment of what information is required
from all the different stakeholders and determine the source of the information.
Secondly, elect the methods and technologies to convey the required information to
these stakeholders. And thirdly attention to needs of the stakeholders to avoid wastage

of resources, unwarranted information and unsuitable means of communication.
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(d)  Stakeholder management

The literature and deliberation on ‘Stakeholder management’ comprise the following:
¢ Client consultation, acceptance, participation and relationship
e Capture and address stakeholders’ requirement for Project definition
e Manage bureaucracy

e Client’s commitment and capabilities

Campbell and Baker (2007) and McElroy and Mills (2003) highlight the importance
of stakeholders when they assert that managing project is synonymous to managing
the stakeholders. In fact, the key role of the project manager and his project team is to
seek, influence, identify and manage stakeholders’ input and their expectations of the
project (Jergeas et al, 2000, Wang and Huang, 2005, and Olander and Landin, 2005).
Cleland and Ireland (2002) state that managing the stakeholders is necessary to
understand the stakeholders' interest, behavior, reaction, interaction and influence on
the project thus increasing the chance of project success. In understanding the
stakeholders, the project team is able to restrain the stakeholders’ adverse activities

and take advantage of stakeholders’ influence to support the project’s objectives.

Project stakeholder management (PSM) has been defined as the assessment of
influence and management of external project stakeholders (Cleland, 1986),
interaction between the various project stakeholders and the stakeholders with other
external parties (Westerveld, 2003) and the continuing development of relationships
with stakeholders to achieve project success (McElroy and Mills, 2003). Jiang et al
(2002), Muller (2003) and Turner (2004) agree that there should be collaboration

between all the stakeholders and they should view the project as a partnership.
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However, this collaboration may be difficult as stakeholders have different conflicting
objectives. Olander and Landin (2005) state that the requirements or demands vary
amongst the different stakeholders of the project. In managing the various key
stakeholders efficiently and effectively, the Project Management Institute (2004)
identifies the following: (1) Give priority to client’'s needs, (2) Create conducive
environment to encourage stakeholders to contribute, (3) Document scope statements
formally accepted by stakeholders, (4) Inform stakeholders authorized changes and
revised cost estimates, (5) Identify needs of stakeholders and assign responsibilities,

and (6) Establish lines of communication that ensure relevant and timely information.

McElroy and Mills (2003) illustrate PSM process as shown in Figure 2.31. PSM
process emphasizes on identifying the key stakeholders who have vested interest on
the project, capturing their needs and requirements and monitoring through agreed

communication channels and procedures to ensure their satisfaction.

Identify project
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stakeholders and |e— - analysis
Identify resource [ interest levels (Policy and Strategy)

requirements

Monitor external
and internal
h
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l stakeholders and
Monitor interest levels
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#

Figure 2.31: The stakeholder management process

Source: Adapted from McElroy and Mills (2003)
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Thompson (1991) states that the client’s role is crucial in the development and
implementation of the project. Likewise, Pinto and Slevin (1994) postulate that client
consultation and client acceptance as among the critical success factors. Ultimately,
the project is intended for the client’s benefit, as such it is critical that they be
consulted, and their acceptance is obtained not only on vital issues, but also on every
aspect of the project if so required by them. As such, fostering and sustaining a
positive personal relationship is key to stakeholder management (VanEpps, 2001,
Jiang et al, 2002, Chen and Partington, 2004, and Wang and Huang, 2005). Ward et al
(1991) observe that apart from the time-cost-quality considerations, clients normally
reflect on the quality of relationships with the project team. It is the memories of
‘abiding impressions of harmony, goodwill and trust or, conversely, of arguments,
distrust and conflict’ that stick to the minds of key stakeholders. The findings from a

study by Couillard (1995) conclude the significance of such human relationships

between stakeholders in project performance.

Developing a personal influence and building-up personal relationship with key
stakeholders involve social interaction (Youker, 1994), buy-in of stakeholders (Briner
and Hastings, 1994, Jergeas et al, 2000, and Eldin, 2005), shared ownership of the
project (Project Management Institute, 2004) and networking and socializing between
the project team and client (Ling et al, 2006). Other views include understanding
stakeholders’ viewpoints (Olander and Landin, 2005), creating mutual trust (Diallo
and Thuillier, 2004), gaining respect (Henri-Charles, 1995), openness (Lim and Ling,
2002) and collaboration to reduce conflicts (Vaaland, 2004). Nathan (2008)
summarizes the importance of building relationship when he states, “touch the heart

and built relationship”.
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Kamara et al (2000) report that its been known the main source of information
regarding the project is the client and thus capturing and understanding this
information by the project team will determine the outcome of the project. An
effective project team is one that understands the client’s requirement (Ling et al,
2006). Kometa et al (1994) point out that one of the important client attributes is in
defining the project definition. Incomprehensive project definition or poor project
scope has been identified by several authors as resulting in a dissatisfied client and the
project team may experience difficulty in working with the stakeholders in future
(Jergeas et al, 2000). It is thus of utmost importance that the requirements of the

relevant key stakeholders are being captured and addressed in a project definition.

Abdul-Kadir and Price (1995) define project definition as ‘the resolution of options
during the conceptual phase which culminates in a statement of the client’s
requirements.’” It is simply the need statement or requirements of the stakeholders

mainly the client. Project definition has been similarly termed as project brief or

project requirements.

Although project definition inevitably is regarding the needs of the project, it seems
that other external aspects of the project are also to be considered. Kamara et al
(2000) state that the project requirements do not only include the client requirements
namely his needs and expectations with respect to functions, attributes or other special
features of the facility that would satisfy his business needs but also include site,

environmental and regulatory requirements as shown in Figure 2.32.
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Figure 2.32: Interrelationships between project requirements in constructions

Source: Adapted from Kamara et al (2000)

It is critical that at the early stage of the project a clear initial project definition is
captured and established (Chritamara et al, 2001) and agreed by the key stakeholders
(Arditi and Gunaydin, 1997 and Leffingwell, 2001). Skulmoski and Hartman (1999)
suggest that the stakeholders participate and be involved early in the planning stage
and subsequently integrated in the project team. Another important aspect is the
freezing of the project scope and all stakeholders are committed by refraining from

making changes beyond the scope freeze point (Eldin, 2005).

Oberlender (1993) as quoted by Yates and Eskander (2002) postulate that in a
construction project, the ability to influence project requirement is high and the cost to
implement any changes is low during the project definition stage. Equally, the ability
to influence changes to the project requirements is low and the cost to implement any

changes is high during the construction stage as shown in Figure 2.33.
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Figure 2.33: Importance of clear project definition during the early phases of project
Source: Oberlender (1993) quoted by Yates and Eskander (2002)

Hamilton and Gibson (1996) similarly highlight the importance of project definition
in a study regarding influence and expenditures at various stages of a business with

similar result as in Figure 2.34.
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Figure 2.34: Influence and Expenditure curve for project life cycle

Source: Hamilton and Gibson (1996)




However, Neal (1995) claims that it may be impossible to be able to address all the
client’s requirement and suggest an analysis process in defining the project scope that
categorizes the requirements into those that are ‘Essential’ i.e. must have, ‘Required’
i.e. important but not essential and ‘Luxury’ i.e. good to have. In addition, Yates and
Eskander (2002) provide numerous mitigating strategies to alleviate problems in
capturing the project definitions and these include:

¢ Stakeholder involvement from the beginning to define scope and work

e Group discussion with all end users

e Establish limits and cut-off dates to restrict changes and document all changes

e (lients to be informed on any cost of changes in time and money

e Clients to be informed of status of schedule with additional helpful information

e Provide a specific time frame for any decision required of the client

* Provide options for decision to be made and assist in seeking resolutions

Another important factor in stakeholder management is obtaining decisions and
approvals from the relevant stakeholders on authority not delegated to the project
team and approvals on submissions. Any delays in acquiring such will affect the
project. And in the construction industry, Garret (2000) claims that delays in decision-
making by key stakeholders can cost millions of dollars. Dlakwa (1990) in his study
postulates that getting the necessary approval from the client especially on payments
is hindered by too much bureaucracy. According to Balck (1994) modern
organizational structures, process and procedures, although are systematic and
invaluable, could sometimes cause bureaucracy and hinders project dynamics and

cause disruption of the progress and eventual delay in the completion of the project.
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2.74

Process

The next success factor group as highlighted in the proceeding literature review is

with regard to process. The factors that comprise process are:

a,

b.

C.

d.

c.

Planning

Scheduling
Monitoring and control
Quality management

Risk management

The success factors grouped under process that affect the project success identified by

various authors are tabulated as Appendix 5.

(a)

Planning

The literature and deliberation on ‘Planning’ comprise the following:

Planning on how, when and who to execute the project
Project Plan

Project charter

Review of plan upon any deviation

Anticipation of problem or troubleshooting

A plan serves as a gameplan (Easton and Day, 1981, and Kliem and Ludin, 1992) or

blueprint (Launi, 1999) or roadmap (Hamilton, 2003) and direction of the project

(Hayes, 2000) on how to initiate, sustain and terminate a project (Cleland, 1999).

Planning is thinking ahead prior to project execution to answer the questions of

‘What, Why, When, How, Where and Who’ (Frigenti and Comninos, 2002).
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Cleland (1999) states that planning is the important part of ‘deciding’ prior to the
implementation and it is the thinking through and making explicit the objectives,
goals and strategies necessary to complete the project. It is the most time consuming
phase but the end-result is worth the time spent (Spinner, 1997). Hartman and Ashrafi
(2004) claim that it is widely accepted that one of the major causes of project failure

is due to poor project planning.

According to Dvir et al (2003), while planning may not guarantee project success but
the absence or lack of planning is a definite guarantee of failure. However, Barnes and
Wearne (1993) forewarn the negative impact of inadequate or even excessive
planning. Too little planning and the project team will be ill-equipped to face the
assault of uncertainties but too much planning and the project team will be confused

and subsequently the plan will be ignored.

Clark (2001) emphasizes the importance of planning and quotes Napoleon Bonaparte
who said ‘Plans are nothing, but planning is everything’. According to Frigenti and
Comninos (2002), planning forces or compels the project team to think ahead on how
to achieve the project objectives, to create measurement standard for progress and to
communicate the project concept and objectives to those involved in the project.
Hence, project planning will indicate the resources required namely materials,
equipment, facilities, people and other resources (Michael and Stuckenbruck, 1981)
and will be able to eliminate uncertainty, improve efficiency, obtain better

understanding of project objectives and provide a basis for monitoring and controlling

(Kerzner, 2003).




There are various levels of plans. Cleland (1999) mentions three levels of interrelated
plans namely strategic plan involving the development of strategy, functional plan as
guidance for the commitment of resources, and project plan to support the project
objectives. Frigenti and Comninos (2002) term the three plans as strategic plan,
management plan and operational plan. However, Hamilton (2003) states that all
these plans are the project execution plan. Hayes (2000) concur that planning is
multilevel but the flow is from general to detail as more information are generated and
identified. Michael and Stuckenbruck (1981) demonstrate the hierarchy of plan as
shown in Figure 2.35 and describe the plans as having three levels namely policy (top
management), strategic (for reaching company goals) and operational (detailed plan

for getting the job done).

TYPES OF PLAN

Company policy
Long range strategy
Financial plans

Chief executive
officer

Organizational plans
Tactical plans
Marketing strategy
Short range strategy
Director Chief Ditsator Research plan

Research Engineer Marketing Elﬁiil?eet?rrnignilzlan
n

Vice President
Engineering

Project plan
Schedule

Project Functional Budget
Manager Manager Project procedures

Functional engineering plan

Plan procedures

Personnel utilization plan
Equipment utilization plans
Personnel procurement plans

Foreman

Figure 2.35: A hierarchy of plan

Source: Adapted from Michael and Stuckenbruck (1981)




Planning upon the inception and prior to the execution of a project has the most
influence on the outcome of the project. Abdul-Kadir and Price (1995) reiterate the
importance as according to them, the success of each phase of a project life cycle
depends on what has been planned during the conceptual phase. As demonstrated in
Figure 2.36, the early stage of the project gives the greatest opportunity to influence

productivity and cost.
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Cost of project
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| Detail engineering l
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COST
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START COMPLETE
TIME

Figure 2.36: Ability to influence final cost over project life

Source: Abdul-Kadir and Price (1995)

Laufer et al (1994) state that the purpose of planning is for execution, coordination,
control, forecasting and optimization. The Project Management Institute (2004)
describes briefly the basic functions of project plan. These are to (1) guide the
execution of the project, (2) document assumptions, constraints and alternatives, (3)
provide a tool to communicate with stakeholders, (4) establish project milestones and

deliverables, and (5) set scope, cost and schedule baselines for progress measurement

and control,




Since the project plan provide the framework for the execution of the project, Hayes
(2000) contend that the plan must be comprehensive and intelligently prepared by
experienced personnel and communicated to all the project team members including
relevant stakeholders who then should be committed to the plan. As a project is
unique and a special task, it may be difficult to forecast or plan on what activities are
required to be undertaken. Thus planning at the early stage of a project is difficult due
to project uncertainties (Kolltveit and Gronhaug, 2004), ambiguity (Yeo, 1995),
increasing complexity of projects (Gidado, 1996) and the fact that construction project

process is organic and vary amongst projects (Abdul-Kadir and Price, 1995).

There seems to be confusion between the term ‘Planning’ and ‘Scheduling’ as several
authors describes planning on the basis of scheduling. Yates and Eskander (2002)
postulate that many authors agree the terms are not synonymous and only related
because the master schedule is part of planning. Planning comprise other major
components namely setting goals, action plans, milestone schedule, planned budget,

forecast or projection, project structure, policy for decision-making, procedure and

performance standard (Kezner, 2003 and Laufer et al, 1994).

According to Yates and Eskander (2002), in the construction industry, there is no
standardized project planning development system, method or procedure practiced by
the public and private sector. However, there have been various templates on what
should be the content of a project plan. In developing their own project planning
framework that they term as ‘SMART’ (strategically managed, aligned, regenerative
and transitional), Harman and Ashrafi (2004) contend that the key element of project

planning is ‘to plan based on how people manage rather than obliging project teams to

try to manage the way people plan’.




Typical topics covered in a project plan vary from general to detail. Spinner (1997)
suggests the project plan as a simple planning diagram comprising the objectives and
milestones, work breakdown structure, project activities and project planning
diagram. Michael and Stuckenbruck (1981) propose a comprehensive content that
include project summary, specifications, work statement, master schedule, procedures
guide, budgets and cost control system, activity network plan, materials and
equipment forecast, cross-impact matrix, project organization chart, management

plan, project personnel plan and reporting and review procedure.

Frigenti and Comninos (2002) state that the project plan must be robust, well thought
through and capable of being managed for the project to be viable. They construct a
viability aspects of a project plan namely questions comprising the elements of time,

resources, cost and financial to be addressed in preparing a project plan as shown in

Table 2.22.

Table 2.22: Viability aspects - Questions to be addressed of a project plan

Time What is the shortest time in which the project can be completed?
In what sequence will the activities (work) be executed?

What work can be done simultaneously?

How long will each work package take?

Which activities are critical (that is, if delayed will affect the end date)?
What resources will be needed?

What are the optimum levels of the required resources?

When will the resources be required?

What alternative resources can be used?

How much will the project cost?

Are the costs within any given cost constraints?

Is the plan effective in its use of money?

Resource

Cost

Financial Can we afford to do the project now?

What demands will the project make on the resource of money?
What funding is required and by when?

How will money flow into and out of the project over its duration?

Source: Frigenti and Comninos (2002)




Based on the nine knowledge areas as advocated by the PMI, Globerson and Zwikael
(2002) tabulate the various planning processes and major output from the processes
(Table 2.23) that includes project plan, work breakdown, schedule, budget, quality

management plan, and team organization.

Table 2.23: Major products of each planning process

Knowledge area

Planning processes

Major product

Integration Project plan development Project plan
Scope Scope planning Project deliverables
Scope definition Work breakdown structure
Time Activity definition Project activities
Activity sequencing PERT or Gantt chart
Activity duration estimating | Activity duration estimates
Schedule development Activity start and end dates
Cost Resource planning Activity required resources
Cost estimating Resource cost
Cost budgeting Time-phased budget
Quality Quality planning Quality management plan

Human resources

Organizational planning
Staff acquisition

Role and responsibility assignments
Project staff assignments

Communications

Communications planning

Communications management plan

Risk

Risk management planning
Risk identification
Qualitative risk analysis
Quantitative risk analysis
Risk response planning

Risk management plan

Risk list

Project overall risk ranking
Prioritized list of quantified risks
Risk response plan

Procurement

Procurement planning
Solicitation planning

Procurement management plan
Procurement documents

Source: Globerson and Zwikael (2002)

Michael and Stuckenbruck (1991) summarize a comprehensive output that could be
derived from a project plan as shown in Figure 2.37. The outputs of a project plan
comprise amongst others, the client requirements, project team organization,

schedules, budget, responsibility matrix, work breakdown structure, procedure

manuals, standard practices and feasibility study, if any.
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Figure 2.37: Comprehensive project plan output

Source: Michael and Stuckenbruck (1991)

However, a comprehensive project plan would not necessarily be an effective project
plan. Faniran et al (1994) study the characteristics of planning efforts by construction
firms. They postulate that the factors that have a major impact on the effectiveness of
the project plan are sufficient time to develop the plan before commencement of the
works, thorough planning to identify and determine the most efficient method of
construction including alternatives, and review of the project plan during progress of

work as required based on current situation.

The Project Management Institute (2004) advocates the development of project
charter to be included in the planning at the inception of a project. The project charter
is the commitment and support of top management to the project as it is a form of
delegation of authority to the project team (Easton and Day, 1981). The importance of

the project charter is highlighted by Nokes and Kelly (2007) as they describe it as a
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high level document, that is the first deliverables, summarizing the project and
objectives, setting the tone of the project and is the ‘plan for the plan’. They provide a
template for a project charter that includes the project aim, project description,
deliverables, estimated cost and value, rationale for the project, key stakeholders,

overall approach, schedule and milestone, quality plan and quality assurance.

As a plan is not static, many things do not go according to plan. Dvira and Lechler
(2004) state that although good planning is necessary but it is not sufficient. To them
‘Plans are nothing, changing plans are everything’. Plan is not a one-time task, top-to-
bottom process (Frigenti and Comninos, 2002) as it requires changes and
contingencies must be developed (Kerzner 2000). Goals and situation changes and
hence the project team must be able to respond to these changes (Kliem and Ludin,
1992). Pinto and Slevin (1994) observe that as plan will inevitably deviate due to
uncertainties and assumptions made duripg the initial planning stage, contingency
plan, systems or procedure must also be in place. They term this as ‘troubleshooting’
to ensure that the project team will be able to deal with any unexpected crises and
divergence from the plan. Barnes and Wearne (1993) term it as ‘fire-fighting’ and this

include foreseeing potential changes or deviations, anticipation of problems and

having the options to the plan.

Dvir (2005) highlights another aspect of planning constantly neglected that is the
termination plan for the transfer of the project to the project final user. The plan is to
ensure effective and efficient delivery and acceptance of the project to the client,
preparation of final report, reassignment of personnel, materials, equipment and other
resources, assignment of maintenance responsibility and other aspects that are

relevant.

111




(b) Schedule

The literature and deliberation on ‘Schedule’ comprise the following:
e  Assessing the duration
e  Work Breakdown Structure

e  Network planning

‘Time’ is one of the criteria in the assessment of project success. In fact, for the
construction industry, completion of project on time is considered an indicator of
efficiency (Chan and Kumaraswamy, 1997). However, Nowicki (1996) claims that
few engineering projects completed on time. According to Chan and Kumaraswamy
(1997), delays in construction project, mostly happen during the construction phase as
this is the period where most unforeseen factors are involved and uncertainties
occurred. The delay is critical as it involved at least two contracting parties and any

delay involves damages in terms of either financial or time.

As such, a more-efficient approach is to ensure that a realistic project schedule is
prepared as early as possible. Pinto and Slevin (1994) state that the schedule must be a
well-laid-out and detailed specification of the individual sequential steps that also
scheduled the vital resources of man, money and material. Kumaraswamy and Chan
(1995) construct a model that demonstrates the factors affecting the construction
project durations as shown in Figure 2.38 These factors include the type of

construction, location of the project, client’s priorities, budget, productivity factor,

type of contract and post-contractual developments.
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« Labor & equipment
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Figure 2.38: Some factors affecting construction project duration

Source: Adapted from Kumaraswamy and Chan (1995)

Scheduling software system and programming techniques have been created to assist
in formulating a reasonably reliable estimate of the duration of construction project
and these scheduling techniques range from simple bar chart to complex precedence
diagram (Gareis, 1994). Goldratt (1977) emphasizes that numerous project-
management software tools, data management systems, team-training programs, and

‘best practices’ have been used in the effort to program the work activities effectively.

However, based on a sample survey in Hong Kong’s construction industry by Chan
and Kumaraswamy (1995), they observe that despite the abundance of scheduling and
programming software, formulating a reliable estimate of the duration is still a
common weakness. It seems that each organization has some kind of in-house

standard time norms and guidelines as the initial first-order assessment of project
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duration. This may be based on intuition, skill or experience (Chan and
Kumaraswamy, 1995), client’s deadline, consultant’s rule of thumb or a compromise
between a reasonable duration and the pressure to build faster (Kumaraswamy and

Chan, 1995), or historical database of experience on past projects (Verzuh, 1999).

A schedule that is weak, flimsy and does not contain the detailed process and
activities is a liability (Camblin, 2001). Amongst the first step in preparing a schedule
is to breakdown the project into its component parts referred to as the work
breakdown structure (Verzuh, 1999). The work breakdown that separates manageable
elements, parts or packages is the framework of the project scope (Padgham, 1994,
and Hetland, 1994). It should be developed prior to the preparation of the schedule to
ensure all tasks and activities that comprise the scope of the project are taken into
account (Lewis, 2001). Nowicki (1996) advocates what hé terms as ‘Rapid-
application planning (RAP), an approach to develop work breakdown structure and

schedule involving project team in a one-to-three day intensive brainstorming session.

The common techniques of network planning used in the construction industry to
prepare an optimum project schedule is the Critical Path Method or CPM (Baki, 1998)
and Project Evaluation and Review Technique or PERT (Al-jibouri, 2002). CPM is a
network analysis technique used to predict project duration by analyzing which
sequence of activities has the least amount of float (Frigenti and Comninos, 2002) and
this critical path comprising the critical activities must be given priority on resources
and management attention (Lock, 1996). PERT is an event-oriented network analysis
technique used to estimate project duration when there is a high degree of uncertainty

with the individual activity duration estimates (Frigenti and Comninos, 2002).

114




Haga and Marold (2004) note that the schedule is not only for the purpose of ‘Time’
as the duration affects the project overall ‘Cost’ and describe as the time-cost trade-
off. According to Vanhoucke et al (2005), the duration in the critical path implies that
the cost of each activity impact on its duration, which means that minimizing the cost,
will increase the duration and vice versa. This involves two main issues which when
integrate create a conflicting problem. The first issue is the ‘deadline’ on scheduling
the activities to minimize cost to meet the set deadline. The second issue is the
‘budget’ on minimizing project duration so as not to exceed the budget. The
combination of these two issues involves ‘a generation of a complete efficient time-

cost profile over the set of feasible project durations’.

Traditionally a schedule is merely a timetable for the execution of all the various tasks
necessary for a project. Today the schedule is recognized as an important document to
be used as a tool to plan, monitor and control project work (Karim and Adeli, 1999).
During project execution one of the most ifnportant activities is the regular monitoring
of the critical path activities to ensure adhering to the schedule (Jha and Iyer, 2005) as

these critical path has no scheduling flexibility or zero float (Lock, 1996).

Nowadays, sophisticated scheduling models and system have been developed to not
only program and schedule activities and tasks but also to provide various
applications that would handle and integrate resources namely labor, materials, plants
and financial costing simultaneously with time. These softwares are also being used to
allocate the same limited resources for several projects concurrently (Al-jibouri,
2002). Even though scheduling techniques have advanced tremendously, the age-old
problem stills remain. According to Haga and Marold (2004), despite the

sophistication, the problem of time-cost trade-off still exists and remains critical.
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(c) Monitoring and control

The literature and deliberation on ‘Monitoring and control’ comprise the following:
e Monitoring and feedback

e Control mechanism

e Project management information system

¢ Document control management

In brief, ‘monitoring’ is the collection of information of actual status of the project

and ‘control’ is to compare this with what was planned and scheduled (Malaysia,

2008c).

The methods of undertaking monitoring are through meetings that include site
meeting, technical meeting, and coordination meeting; reports that include physical
progress report, financial report, and planning report; and records that include site
diary and site records (Harbans Singh, 2002). Monitoring need to be done
methodically and thoroughly to keep track of all the relevant project activities
(Cleland, 1999) and continuously checking relevant project performance (Spinner,
1997) as the collecting, recording and reporting of these information is considered

important by the project stakeholders (Frigenti and Comninos, 2002).

The control mechanisms are fundamentally to manage the project and organizational
assets and this is done through physical assets control, human resources control,
financial resources control, and information resources control (Harbans Singh, 2002).

Control need to be done to evaluate and compare the actual results with the planned
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results to ensure the progress achieve the project objectives of cost, schedule and
technical performance (Padgham, 1994, and Cleland, 1999). Using the gathered
information, the actual performance is weighed against what has been planned and
scheduled (Frigenti and Comninos, 2002), and taking corrective action to resolve any
discrepancies (Lewis, 1995). It is to establish where you are as compared to where
you are suppose to be and when there is a deviation corrective actions can be taken

(Wysocki et al, 1995, and Lewis, 2001)

There seems to be a trend in increasing demand for accountability and performance
from the project team by the other project stakeholders (Cleland, 1999 Kerzner, 2000,
and Crawford and Bryce, 2003). With such expectation, it necessitates the use of
proper project management techniques and approaches to assess and report project
outcome (Cleland, 1999 and Kerzner, 2000) and the application of sophisticated
system for controlling, monitoring and reporting of information regarding the project
and its status (Crawford and Bryce, 2003). According to Sarshar et al (2002), there is
evidence that the construction industry is increasingly using and deploying

information technology and project management information system as a strategic

tool to monitor and control projects.

Jaafari and Manivong (1998) claim that the main capabilities of the project
management information system is being able to record, store, validate and integrate
general and current project information and data, and easy retrieval of the information
by project team members. In addition, the system is able to process, report, alert,

highlight status, assess and measure impact of actions and decisions that would assess

the project team in the monitoring and control of the project.
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Jha and Iyer (2005) conduct an empirical study and amongst the important monitoring
and coordination activities are: identify and monitor critical activities, detect and
control variances on the performance of time, cost and quality, and monitor the
overall functioning of the project team. Pinto and Slevin (1994) highlight the
importance of establishing control mechanism as this will alert the project team of any
real or potential problems the have or might occur and subsequently monitor any

corrective measures taken to prevent further deviation from the plan or schedule.

Typical monitoring and control tools are either one-dimensional or multi-dimensional
control system (Rozenes et al, 2006). The one-dimensional control system takes into
account the progress weighed against time or the schedule and these are namely the
milestone chart, Gantt charts, CPM, PERT, resource allocation, key performance
indicators, S-curves and activity charts (Charette and Halverson, 1981, Wysocki et al,
1995, and Lewis, 2001,). The multi-dimensional project control system is an
integrative system with an additional control mechanism of cost that monitors
progress and cost against the schedule. The widely used multi-dimensional system is

namely the earned value analysis (Padgham, 1994, Hetland, 1994, Frigenti and

Comninos, 2002, and Rozenes et al, 2006).

Since the typical tools are relying on the reports of construction work done on site,
Kaka (1999) argues that such control system is not complete. He proposes a control
system using benchmark model on past project performances. The system, basing on

completed projects, develops a probability modeling of the range of S-curves of the

cost flow curves.
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Bauch and Chung (2001) develop a software called the statistical project control tool
(SPCT) to monitor cost, time and performance parameters. The tool, also using the
historical project parameter data produce a set of statistical project control charts that
set and establish the limits of variation of project requirements. These control charts
establish the benchmark for similar successful project, and then it monitors, detects
and alerts the project team on any developing deviation and variation. These tools are
developed to create alarm bells to the project team to take correction action before the
situation goes out of control. However, Lewis (2001) points out, simply detecting the

deviation is not enough, as action needs to be taken to correct these deviations.

Formal and informal reporting procedures need to be established and meetings
scheduled to ensure efficient monitoring of work and for stakeholders to be informed
of the status of the project (Stuckenbruck, 1981) and to receive feedback on the
progress of the project (Pinto and Slevin, 1994). The outline of a typical project status
report should contain brief statements of dverall progress, executive highlights of the
status of the project and a summary of the status using graphic display in the form of
bar charts, graphs etc (Spinner, 1997). Arora (1995) and Hartman and Jergeas (1996)

highlight the importance of progress meeting as it is fast and on the spot reporting

integrating all the different aspects of the project.

Garret (2000) states that one of the vital elements for monitoring and control of
projects is the existence of a centralized document control system. It allows all key
stakeholders quick access to information, which is a necessity in such fast-paced
industry. Due to the current litigious climate of the construction industry, a well-

thought-out filing system or document control system is so important that it is being

compared to be as important as good engineering (Arora 1995).
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(d) Quality management

International Standard ISO 9000 (2000) defines quality management as ‘a system to
direct and control an organization with regard to quality’. Webster (1994) states that
quality management emphasizes on several concepts namely the concept of zero
defect i.e. doing the right thing right the first time every time, the concept of
continuous improvement, and constantly changing to maintain competitiveness in the

rapidly changing environment.

Sypsomos (1997) notes that in implementing the quality system, a balance need to be
maintained between ‘quality meeting the requirements’ and ‘satisfying customer
expectations’ as there could exist a wide gulf due to different priorities and
expectations of the stakeholders. As such, an acceptable performance levels need to

be developed and agreed early in the project life cycle by all the relevant stakeholders.

The application of the quality management system in the construction industry has
been around since the mid 1970s (Griffith, 2000). However according to Serpell
(1999), in many countries it is of interest and given attention only a decade later due
to the complexities of the construction process and the changing scenario of the
procurement method. Moatazed-Keivani et al (1999) reiterate that the changing
procurement method has seen several changes namely the responsibility for quality
assurance transferred to the contractors, the one point responsibility of design and
construction works, the difficult working environment and site conditions and the lack
of monitoring and control over contractors’ work in the construction industry. These

changes necessitates the putting in practice the quality management system.

120



It seems that there are two schools of thought regarding the suitability of the
International Standard ISO 9000 and the quality management system in the
construction industry (Moatazed-Keivani et al, 1999). They note that several
researchers have concerns over the system where the quality management system is
seen to be ‘stifling initiatives, increased confrontation and excess cost and paperwork’
and thus is of no benefit to the stakeholders. On the other hand, the advocators argue
that because the construction industry is fragmented, requiring formalized
communication and documentation, the quality management system is the most

effective way to overcome these predicaments of the construction industry.

Nokes and Kelly (2007) advocate the utilization of a quality system as it is ‘a sensible,
efficient and structured approach to a task’. According to Sohail et al (2004), studies
have revealed that implementing the quality management system has improved
companies’ performance in terms of stoqk price and operating results. Moatazed-
Keivani et al (1999) in their study of several firms in the construction industry
conclude that the adoption of a properly designed quality management system is of
benefit to the firms and offset the negative side effects. They postulate that the
benefits of a quality management system include better management, work are more

structured, increase awareness on quality and customer satisfaction.

Other benefits include create team spirit, create communication channels, formal and
rigorous handling of documentation, speedy resolution of problems (Serpel 1999),
increase in mutual trust between owner and contractor, better decision-making on site,
reduce re-work due to the increase conscious on quality, improve management of

changes (Sypsomos 1997), with ‘maximum effectiveness and minimum bureaucracy’

(Griffith 2000).

121



Abdul-Rahman (1996) in his study on the application of quality management system
in the UK construction industry reveals that the system is not being widely practiced
and this has resulted in different commitment level within the organization and also
between the stakeholders which may consequently create conflicts. He suggests that
the quality management system be considered as an integral part of and be
incorporated within the project implementation process of all key stakeholders. The
application of the system must be initiated by the clients and as a requirement to the
consultants and contractors. However, the problems in implementing a quality system
occur namely due to lack of commitment of site personnel, difficulties in the
management of system documentation and its maintenance, lack of contractor’s
initiative due to the short construction period (Serpell 1999), and lack of training and

direction to the team on the system (Sypsomos 1997).

International Standard ISO 9000 (2000)»describe the key elements of a quality
management system are identifying the requirement or needs and quality objectives,
and comprising the quality plan, quality assurance and quality control. Project
Management Institute (2004) identifies various tools and techniques to assist the
project team in implementing the quality management system. For quality planning,
these includes cost benefit analysis, benchmarking, and cost of quality; for quality
assurance includes quality audits, quality planning tools and quality control tools; and
for quality control includes cause and effect diagram, inspection, defect repair review,
control charts, flowchart, histogram, pareto chart, run chart, scatter diagram and
statistical sampling. In addition, Campbell and Baker (2007) claim that the common
tools and techniques for quality plan are the cost/benefit analyses, benchmarking and
cause-and-effect diagrams; the easiest tool for quality assurance is peer review; and

the common method for quality control is simple inspection.
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(e) Risk management

Raz et al (2002) define risk as the ‘undesired events that may cause delays, excessive
spending, unsatisfactory project results, safety or environmental hazards and even
total failure.” According to Verzuh (1999) since risk is an uncertainty it thus needs to
be managed systematically to increase the likelihood of meeting the project

objectives. As such, the complex means of analyzing, evaluating and controlling these

uncertainties is risk management (Baker et al, 1999).

Thevendran and Mawdesley (2004) provide a detailed definition of risk management
as ‘A continuously monitored integrated formal process for defining objectives,
identifying sources of uncertainties, analyzing these uncertainties and formulating
managerial response, to produce an acceptable balance between risk and
opportunities’. It is a mechanism to manage project risks, put in place within the
project plans in the event that the task does not go according to plan (Raz et al, 2002)
and simulating the ‘What ifs’ scenario and subsequently minimizing the risks

(Bender, 2004).

In the construction industry, the excitement of securing a project may leads to the
optimistic view that everything will go according to plan and schedule in spite of the
numerous uncertainties and the possibilities of deviations that would increase the
perceived risk. Thevendran and Mawdesley (2004) claim that risk management has
been in the construction industry since 1980’s, and stakeholders seem to understand
its importance. However, several authors have found that the application of risk

management is relatively low even during the important early phase of a project (Uher
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and Toakley, 1999), and that it is still at its infancy stage since it is not utilized

project-wide (Raz et al, 2002).

Thevendran and Mawdesley (2004) observe that the clients and construction
companies rarely practiced risk management formally. According to Baker et al
(1999), the construction industry seems to consider financial and technical risks
relatively not important and companies are willing to undertake risky projects by
organizing internally their procedures, systems and technical training to reduce risk.
Risk management has not been effectively utilized because of inadequate knowledge
and skill, negative attitude and mistrust of its beneficial values (Ward et al, 1991) due
to lack of commitment on training, research and development and the unwillingness
to retain or manage the risk (Uher and Toakley, 1999). In addition, there seems to be a
lack of awareness and application to promote the understanding and effective

utilization of the risk management tools and techniques (Raz et al, 2002).

Implementing risk management at the early stage of the project life cycle is advocated
before the contract are in place, equipment purchased, commitments in place and
reputation on the line, as managing change at the early stage is comparatively easy
and rewarding (Chapman, 1997) and have a substantial effect on the final cost (Uher
and Toakley, 1999). Bing et al (2004) state that establishing a risk allocation
framework as early as possible is essential so that all the parties to the contract are
immediately aware of their potential risks. Ward (1999) states that risk management
should be a natural course of action in managing projects as resources available to

manage risks are limited and these efforts need to be cost-effective.
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There are a number of variations on the risk management system (Raz and Michael,
2001). Using the terms in BS 8444 (1996) the process comprises five steps namely
risk identification, risk estimation, risk evaluation, risk response and risk monitoring.
Others differ in the steps and terms used. There is the 3-steps of risk analysis, risk
control and risk monitoring (Baker et al, 1999), or risk identification, response
development and risk control (Verzuh, 1999), or risk identification, risk analysis and
risk response (Uher, Toakley, 1999). There is also a 2-steps of risk analysis and risk
response (Elkington and Smallman, 2002), or the 9-steps comprising define, focus,

identify, structure, ownership, estimate, evaluate, plan and manage (Chapman, 1997).

However, it is evident that from the various differences in terms of the risk
management process, there seems to be a general agreement on two main issues, that
is, identifying the risk and responding to it. According to Raz and Michael (2001), the
differences are on the level of detail and the assignment of the activities to the steps.

The generic risk management comprises four core steps and these are risk

identification, risk analysis, risk response and risk monitoring

In identifying risks, Raz et al (2002) point out that every proje.ct has risks that are
different in nature. The commonly identified risks are business risk, procurement risk,
management risk and technical risk (Elkington and Smallman, 2002), and others
include financial risk, environmental risk, political risk, construction related risk,
physical risk and human risk (Thevendran and Mawdesley, 2004). In identifying the
risk, Ward (1999) suggests that a risk register to be developed and continuously
updated while Bender (2004) develops a generic checklist of construction risks as

shown in Table 2.24 that is to be modified based on specific project.
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Table 2.24: Generic construction risk checklist

DESCRIPTION OF RISK SOURCE

RISK SOURCE UNCERTAINTIES CONSEQUENCES

Cost Unreliable estimate Financial impacts to project and opportunities
are for greater profit margins or savings.

Schedule Unrealistic schedule. Time delays. Opportunities are available to

shorten the project length.

Labor problems

Labor strength and
productivity.

More expensive labor costs, quality problems.
Opportunities are for increased productivity.

Project
Management
issues

Experience levels and
cohesiveness of team.

Inefficiencies that result in higher cost,
technical problems or damaged reputation.
Opportunities for creativity and efficiencies.

Safety problems

Accidents.

Death or higher cost. Potential opportunities
to lower insurance cost with good safety
program.

Excessive
change order

Changes that may cause
productivity losses.

Increased cost, scheduled delay and technical
performance. Opportunities to reduce scope or
embellish the project.

Unforeseen Undefined underground, Time delay or cost escalation.
conditions hidden site conditions or
unknowns.
Environmental Regulatory approvals and Time delay or cost escalation.
concerns environmental requirements.
Equipment Selection of equipment and Increased costs and schedule. Opportunity
issues techniques and potential for potential for increased efficiencies.
equipment failure.
Inflation Material and labor price increase. Opportunity
to get good loan rates.
Weather Adverse weather. Potential delays, costs and reduced
performance.
Complexity Level of difficulty. Time delay, cost escalation and reduced

technical performance. Opportunity for
savings with modular simplified designs.

Client or owner
initiated

Client’s representatives or
consultants overly critical or
difficult to work with.

Increased cost and time.

Fire suppliers

Fire hazards from operations,
vandalisms or lightning.

Impact on cost and schedule.

Quality Poor quality and technical Opportunity for high quality and additional
non-performance. future work.
Political Loss of support.

Opportunities to network and acquire new
work.

Property loss

Loss due to theft, sabotage and
vandalism.

Design

Incomplete design.

Opportunity to work with design that
considers construction aspect.

Source: Adapted from Bender (2004)




In analyzing risks, several techniques have been formulated but the most common
technique used is the probability-impact matrix (Newell, 2001 and Verzuh, 1999, and
Ward, 1999). It is the analysis of the likelihood or the probability of the risk
happening and the impact it would have on the project which would determine the
severity of the risk. The probability is normally determined as ‘likely’ or ‘not likely’
to happen and the impact is determined as ‘low’, ‘medium’ or ‘high’ and the risk
rating is scored by multiplying the impact score with the probability score. Ward
(1999) points out the difficulty in ranking the risk in relation to the expected impact
and the probability of occurrence and usually these decisions are based on judgment,
experience and the policy of the company. In responding to the risk identified and
analyzed, Baker et al (1999) compile the generic response as indicated by other

authors as shown in Table 2.25.

Table 2.25: Risk response

RISK RESPONSE EXAMPLES OF ACTIONS TAKEN

Risk elimination or risk | ¢ Tendering a very high bid

avoidance ¢ Placing conditions on the bid
e Pre-contract negotiations on allocation of risks
L]

Not bidding on high-risk portion of the contract
Hire a subcontractor to work on a hazardous process
Financial risk transferred i.e. insurance

The risk are controlled and financed by the company

Improvement of the company’s physical, procedural and
educational, and training devices to reduce the risk.

Risk transfer

Risk retention
Risk reduction

Source: Adapted from Baker et al (1999)

In a survey conducted by Baker et al (1999), the result shows that the most favored
risk response technique is risk reduction followed by risk transfer. The result also
shows that in applying the risk transfer, the most common method is the insurance

and indemnity clause. This is similar in construction, oil and gas, and other industries.
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2.7.5 Organization
Another success factor group as highlighted in the proceeding literature review is with
regard to organization. The factors that comprise organization are:
a) Organization structure
b) Financial resources
¢) Policy and strategy
d) Learning organization
e) External environment
The success factors under organization that affect the project success identified by

various authors are tabulated in Appendix 6.

(a) Organization structure
The literature and deliberation on ‘Organization structure’ comprise the following:
e Philosophy, power and politics of the organization structure
e (Clear authority, delegation and responsibility
e Functional managers support
e Top management support or project champion

e Organizational maturity

According to Boddy and Paton (2004) within the organizational context, three

elements are identified to be significant namely the organizational structure, culture

and distribution of power.




Typical organizational structures for the implementation of a project are the
functional organization, project organization and the matrix organization (Cleland and
King, 1983, and Alsene, 1998). As every project is different, it is not possible to assert
exactly which organizational structure is best suited for the project. However,
Salapatas (1981) and Kerzner (2003) claim that for very complex project and with
large number of projects running concurrently, the matrix organization is preferred. A
study by Helene (1986) reveals a mixed reaction towards matrix organization. It was
opined as cumbersome, imposing dual authority with power struggle and reduced
motivation; wﬁile on the other hand it was also said to be flexible, provide technical
quality and develop individual capabilities. Further studies suggest that the type of
organizational structure that exists shows a higher percentage 6f matr‘ix organization

structure (Gobeli and Larson, 1987, and Sofian, 2003).

However, Jelinek (2004) claims that it does not matter which type of organization
structure is used. A powerful and efficient organizational structure is one that has a
clear line of responsibility, tools and procedures, and authority. A clear line of
responsibility enable coordination of all the team members but flexible enough to
realize and use each of their skills. The tools and procedures enable control on the

project’s progress and the plans to react rapidly to problems. In addition, having

enough authority will minimize bureaucratic procedures.

Similarly, Lewis (1995) states that a formal structure must clearly indicate the level of
authority, responsibility and accountability. Lock (1996) agrees when he postulates
that any organizational structure is effective as long as there is a clear line of authority
and members of the project are aware of their responsibilities. To assist in the
selection of the organizational structure, Lock (1996) prepates a table as shown in
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Table 2.26. It provides sets of circumstances and nature of the project that is suitable

for either project organization or matrix organization.

Table 2.26: Project team versus matrix organization

ORGANIZATION

CHARACTERISTIC TEAM MATRIX
Maximum authority for the project manager X
Freedom from duplicated or ambiguous lines of command X
Maximum motivation of staff to meet difficult time and cost X
targets
High security project X
Large project employing many people for a long time X
Most effective availability, company-wide, of expert with X
specialist skills
Several projects, each needing a few people for a short time X
Career motivation of individuals X
Provision of advice or service to construction personnel on site X
(which may prove difficult to arrange if a team has been
disbanded)
Establishment of information banks, in which accumulated X
experience can be kept for retrieval on later projects

Source: Adapted from Lock (1996)

Ford and Randolph (1992) identify several variables that affect the effectiveness of
the organization. One of these variables is organizational characteristics that include
the culture of the organization. Organizational culture is defined as ‘the environment
of beliefs, customs, knowledge, practices and the conventional behavior of a
particular social group....and they are a set of principles and standards to live and
work by’ (Cleland, 1988) or ‘the way we do things around here’ (Gray, 2001). These
principles, standards or ways are important as it unites everybody within the
organization (Cleland, 1988) and have a significant effect on the achievements of the

organization (Andersen, 2003).
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Gray (2001) states that the organizational climate or the atmosphere perpetuated
within the organization or ‘what it feels like to work there’ must be conducive enough
to create an environment that support and induce optimum performance. Dey (1999)
further postulates other characteristics that affect the performance of an organization
that include degree of delegation, hierarchy, decision-making process, empowerment,

autonomy, flexibility and adaptability.

Bollinger (1986) notes that in setting and maintaining an organizational structure, the
reporting relationship, rights and obligations of the personnel must be clearly defined.
In addition to the reporting and authority relationships, Thamhain and Nurick (1994)
postulate that it should be further clarified by having a responsibility matrix task list
stating the project task and corresponding personnel responsible for the tasks and a
. job description for the project personnel that include the reporting relationship
responsibilities, duties and typical qualiﬁcaﬁons. As such, according to Rad and Levin
(2003), the organizational structure although need to be fixed and firm but must still

be friendly and flexible enough to support unavoidable changes in the project

environment and client’s expectations.

In matrix organization, it is important that a collaborative relationship be maintained
between the functional or line managers and project managers (Pitagorsky 2001) to
avoid power politics (Easton and Day, 1981). However, according to Stuckenbruck
(1981) the structure of the matrix organization is the very reason there exist a dual or
multiple managerial accountability and responsibility of the functional managers
towards the project manager and the top management of the organization. This creates

managerial problems as the lines of authority become blurred (Cleland and Kings,
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1983) and there exist the ‘pulling and tugging’ of personnel between functional
hierarchical superior and project manager (Alsene, 1998). According to Jonason
(1971), indifference and hostility may even arise between the functional manager and
the project management team with regards to the functional personnel sérving the

project team.

Struckenbruck et al (1981) note that the key to effective matrix organization is when it
is the project manager, who has been given the project direction authority, tells the
project team what to do and the functional or line manager give them support by
giving functional direction authority on how to do. Jonason (1971) summarizes the
different level of accountability by simply stating the project manager has ‘work
accountability’ and the functional manager has ‘people accountability’. Thus to avoid
ambiguity and role conflict it is important that delegation of authority and clear line of
authority be established and communicated to all involved not only within the project

team but also the whole organization (Thamhain and Nurick, 1994).

In a study by Sauer et al (2001), they observe that the organizational structures of
companies in the construction industry have flat structures with less than two levels
between the project manager and the top management and the functional departnients
supporting the project teams are relatively small. They postulate that this hierarchy
facilitates ready access to the decision-makers of the organization and projects

managed with minimum internal conflicts and tensions.

Most successful projects enjoy top management support (Avots, 1969, Thite, 2000).
However, it is often that the support is only lip service (Pinto and Slevin, 1994) as

mere words and encouragement does not constitute commitment and support.
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Top management support includes providing necessary resources whenever required
(Stuckenbruck, 1981, Pinto and Slevin, 1994, and Thite 2000), readiness to take
appropriate action to provide timely decision (Iyer and Jha, 2005), and willingness to
delegate relevant and sufficient authority including decision-making authority (Easton
and Day, 1981, Pinto and Slevin, 1994, Jang and Lee, 1998, and Rao, 2001). In
addition, it also include the willingness to impart ‘clout’ to the project team
(Tettemer, 1981), readiness to stand up for the project team on operational difficulties
(Iyer and Jha, 2005), and having the courage to do ‘battle’ with others in defense of

the project (Helm and Remington, 2005).

Jugdev and Thomas (2002) claim that the maturity of the organizational structure
affects the level of its effectiveness. They define maturity as the knowledge-based or
the ‘explicit, codified practice or the know-what’ of the organization. It also includes
the culture of the organization that has an impact on the maturity of the organization
(Cooke-Davies and Arzymanow, 2003). The concept of organizational maturity is that
every organization evolves through five stages of maturity: initial level, repeatable
level, defined level, managed level and optimizing level. According to Cooke-Davies
and Arzymanow (2003), the effectiveness of the organization increases as it gradually

advanced through the maturity stage.

However, according to Ives (2005) there is a lack of research in project management

literature regarding the impact of organizational context to the achievement of project

Success.
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(b) Financial resources

The literature and deliberation on ‘Financial resources’ comprise the following:
e Adequate and sufficient funding and financial resources

e Prompt payment

e Accurate initial cost estimates

e Cost management

Kometa et al (1994) in their study on clients’ roles and their effect to the project found
that the most important attributes are the financial stability of the client that include
the clients’ creditworthiness, current liabilities and current assets. Since the study did
not provide a methodology to predict the extent of the client’s contribution, Lim and
Ling (2002) conduct a further study, which conclude that the clients’ credit
worthiness does have a direct impact on ‘project success i.e. the higher the credit
worthiness, the higher the likelihood of project success. The study also indicates that
one of the main concerns of the project team is whether the client’s financial standing

is adequate to fund the project until completion.

In fact, having sufficient funds either from own fund, or having the available sources
of funds and identifying methods of financing the project are the pre-requisite of
anyone who are embarking on a project (Tan, 2004a). To finance a project, there are
numerous forms of external funds available from the banking or financial institutions

(Malaysia, 2007c) as shown in Figure 2.39.
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SOURCES OF FUND

r

SHORT TERM FINANCE

Trade Credit
Factoring

Hire Purchase Finance
Leasing

Short term loans

MEDIUM TO LONG
TERM FINANCE

Mortgage loans
Debentures
Divestment or Major
disposals

New capital issues

Figure 2.39: External sources of funds

Source: Adapted from Malaysia (2007c)

Another related attribute considered important is the clients’ role in providing and

managing the financing to ensure prompt payment to the contractor (Kometa et al,

1994). In fact, the problem of prompt payment or even non-payment has been

identified as one of the ten priority areas that needs to be resolved in the construction

industry (President’s and CEO’s Roundtable, 2003) and has been addressed as one of

the strategic thrusts in the Construction Industry Master Plan Malaysia (Malaysia,

2007b)

Several studies have indicated that the major reasons for time overruns are due to

financial aspects. These are delays in payment to contractors or lack of prompt

payment due to bottlenecks in the client’s organization and inadequate budget to make

payment to the contractor which result in contractors’ financial difficulties (Dlakwa,

1990), and inadequate financing and problem in payment (Odeh and Battaineh, 2002).'
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In the effort to overcome delays or non-payment, the Construction Industry
Development Board has developed a proposed Construction Industry Payment and

Adjudication Act (Malaysia, 2008a). The key features of the proposed Act include

prohibiting the unhealthy practice of paying others only when they are being paid
(pay-when-paid) and payment only made upon fulfilling certain conditions
(conditional payment), streamlining payment procedure and establishing adjudication

mechanism.

Stuckenbruck et al (1981) in their case study on construction projects note that ‘the
best project control system in the world won’t save a bad estimate’. Studies have
shown that amongst the reasons for cost overrun are deficiencies in the initial estimate
(Dlakwa, 1990 and Dey, 1999). However, Nokes and Kelly (2007) note that at the

early planning stage an accurate estimate is not essential as it could be refined as the

project developed.

According to the Project Management Institute (2004), there are four key concept of a
cost management system. It is developing a cost estimate, which is then aggregated to
individual activities as cost budget that establishes the cost baseline, and lastly cost
control to ensure variances and changes are controlled. However, Ferry et al (1999)
describe the cost management strategy as a 3-stage system according to the phases of
the project namely the initial, design and construction phases. Stage 1 comprises the
cost plan where the cost of the project is estimated which is then aggregated into a
cost framework. Stage 2 comprises the cost budget where the cost plan is used to
control the design during the design process, which is thus termed as ‘designing to a

budget’. Stage 3 is cost control where the cost is controlled during the construction

phase.
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(¢) Policy and strategy
The literature and deliberation on ‘Policy and strategy’ comprise the following:
e Strategy on stakeholder analysis
e Formulation of clear project objectives and goals
e Strategy on training provisions for personnel development
e Factors related to project i.e. size and uniqueness and realizing complexity of

project

Jergeas et al (2000) stress that one of the main reasons for client dissatisfaction,
project progress disruption and lack of bond between project team and stakeholders is
due to the problem of unclear policy and strategy. Kamara et al (2000) also highlight
its importance when they state that the framework to achieve the goals of satisfying
customer and sustain competitiveness is when the objectives of time-cost-quality are
achieved which are the result of well-thought policy and strategy. According to
Longman and Mullins (2004), the strategy set the boundaries and future direction of
the project. However, despite the importance of policy and strategy, Anderson and
Merna (2003) highlight that there is a dearth of research regarding developing

effective policies and strategies in deploying projects.

Lewis (2001) defines policy and strategy as establishing the framework and
strategizing the accomplishment of the stakeholders’ interest and project objectives
into an end-result. Anderson and Merna (2003) define the term as the strategy for the
management of the project at a high level to achieve the objectives of the project that

set the foundation for the project plan and project objectives. Slevin and Pinto (1987)
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state that project success require both the components of strategy and tactical.
Strategy is related to the early phase of the project implementation and tactical is

concerned with the actual implementation of the project.

According to Grundy (1998) there are various diagnostic tool that could be used to
assist in developing policy and strategy in project implementation namely rootcause
or fishbone diagram, push versus pull strategy, force field strategy and stakeholder

analysis. One of the strategic tools that should be used at the early stage of project

implementation is stakeholder analysis. Grundy (1998) defines stakeholder analysis as
the ‘systematic identification of key stakeholders and appraisal of their influence on
and posture towards implementation’ and this involve strategizing on reshaping and

influencing the stakeholders as shown in Figure 2.40.

FOR )
Qﬂmuuding
Win over
Attitude Coalition building

NEUTRAL Winning

Leave alone on board

Take out of play /’—
Distract or fragment
AGAINST]
LOW MEDIUM HIGH
Influence

Figure 2.40: Stakeholder analysis

Source: Grundy (1998)
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The stakeholder analysis model as shown in Figure 2.40 involves brainstorming to
identify the key stakeholders, evaluating their influence i.e. ranging from low to high,
and evaluating their attitude i.e. against, neutral or for the project. McElroy and Mills

(2003) support this claim in his illustration of stakeholder analysis as one of the

required strategic move. An example of a stakeholder analysis using the above
template that provides a first cut on the pattern and position of the key stakeholders is

shown in Figure 2.41. This will then be used to assist in developing strategies for

stakeholder management.

FOR HR Business Consultant Managing
Director Development Director
Director |
Middle Managers /
s ! &l
Operational Finance
NEUTRAL Directors 1, 2, 3 Director

!

~

Operational
Director 4

AGAINST]

LOW MEDIUM HIGH

Influence

Figure 2.41: Stakeholder analysis — Example of position of stakeholders

Source: Grundy (1998)

One of the issues that the project team must established and be clear from the onset is
the project objectives (Thamhain and Nurick, 1994) or project mission (Pinto and
Slevin, 1989) or a single set of achievable project goals (Lim and Ling, 2002) or
preferred project outcomes (Norrie and Walker, 2004). This includes any revision that

need to be communicated to other involved parties to avoid conflict (Ward et al,

1991).
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(d)

Learning organization

€ literature and deliberation on ‘Learning organization” comprise the following:

" . i
Learning organization

Learning from experience
Capturing lessons learnt

Organizational learning

Learni“g theorist Senge (1990), an author who have been most quoted by others on

t . , s j ,
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earning, advancement and building capabilities.

Ho
WeVer L
, it is common that at the end of a project, the personnel involved with the

cither left the company or assigned o other projects and the specific

®Xperj
€nce of that project will be lost. Schindler and Eppler (2003) describe this

phen
Ome : L . . ;
non as project or organizational amnesia. Thus, having the experience alone

With,
out s <At
capturing those lessons learnt are not enough as the organization as & whole

Wil o
Ot benefit. Capturing both good and bad experience and documenting them as

le
SSQn
S . . :
learnt are one of the best post-project review techniques (Pinto and

arban . i
anda, 1996) and the task of capturing lessons learnt is termed as ‘systematic

rete .
Ntig ; y
N of project experiences’ (Schindler and Eppler, 2003).
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Pinto
and . o 45
Kharbanda (1996) claim that organizations repeat their mistakes on projects
becay
se th : y . 3 g
ey did not capture the learning experience on past projects, fail to expose
Personne]
on those lessons learned within the organization and did not encourage

prOject fi
ea , : . ' .
m to document their experiences for future reference. A study by Love et al

(2003) i
in S VITRRIE TR TP et d
the Australian construction industry reveals that most of the firms have a
low
0o m 1ae o .
oderate learning capability. They point out that although some firms

imple
ment proj T Tl 8 b .
project reviews, others are more inclined to encourage individual learning

and p R
Ot organizational learning practices.

Turpe
T, : ETr :
Keegan and Crawford (2003) cite the Kolb’s experiential learning cycle to

dem
Onst . . ; -,
rate the role of experience in learning as shown in Figure 2.42.

Concrete
Experience

Testing z

t:}& implications Observations

in coqcepts and Reflections
new situations

Formation of
abstract concepts
and generalizations

\

Figure 2.42: Kolb’s experiential learning experience

Source: Turner et al (2003)

0
Capty y .
Pture the lessons learnt from the experience Of past project requires 2

Illech :
an
ISm or process to be set-up within the organization. Schindler and Eppler

3) po; ;
) Point out that there is evidently a gap between the actual experience happening
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and the project debriefing. This gap is due to lack of method for project-centred
gathering to retain the project insights and subsequently a lack of ways of using these

lessons learnt,

lthough most organizations are aware of the significance and benefit of lessons

le e :
4mt, there is a lack of mechanism or system 10 document such experience

(Wi“iamS, 2003, Forsberg et al, 2000) and this mechanism or system is not integrated

stematically as one of the organization knowledge base (Schindler and Eppler,

003). This system would have helped the individual and the organization to convert

tacit knowledge to explicit knowledge (Love et al, 2003). According to Ayas (1996),
leaming will not happen naturally and for it to occur a system is required to be
instituted or put in-place. Duggan and Blayden (2001) state that the mechanism must
include an interaction and knowledge sharing process that would facilitate learning
ACr08s. the organization. Williams (2003) summarizes the mechanism as a process

nyoly: : _ s |
Yolving the tasks of capturing the lessons, SIOrNg, disseminating and re-using for

future projects.

Ayag (1996) explains the reason for this apparent lack is due to such mechanism being

a :
Omplex process that needs to be consciously developed and managed and requires

Compm: '
*MMitment and continuous financial and personnel investment. And these personnel

Mugy include those who participated in the project, thus requiring their personal

mv01v3mem’ time and commitment (Duggan and Blayden, 2001). Other reasons for

y 2 . . ard
s lack of such mechanism could be insufficient time, nO motivation, lack of stand

Projec review methods and past post-project review not seen (o be helpful or useful

(Tumer et al, 2003), knowledgeable personnel assigned to other project and error in

nte‘"l)reting lessons learnt (Nasr et al, 2000). In addition, Williams (2003) points out
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t Lo : ] :
hat the complexity is also due to the difficulty in understanding what went wrong or
fight and why, discerning the easy reasons from the hard non-intuitive behaviors,

declphering the simple reflection into lessons learnt and establishing the chains of

Causality,

In the attempt to understand the barriers of the retention, management and transfer of

knowledge and learning, Bresnen et al (2003) conduct a case study research on

§ : ;
®¥eral construction firms. The finding of the study reveals that there exist social and

techrlological barriers to the capturing and diffusion of knowledge. They postulate

t o ¢
hat the fragmented environments place a constraint in the effort to ‘develop shared

Perspectives on innovation, knowledge and learning’. These constraints or barriers
i ol ety :
iclude the one-off nature of the project, discontinuities of information and resources

a . h .
€1085 time and space, complex organizational division of labor between professional

1 other groups involved, difficulties of interpreting knowledge in a general context,

ten : My
dency of avoiding revealing unconventional methods of resolving 1SSucs and

“OMmunication barriers. In addition, Carrillo et al (2004) state that the main barrier is

the
lack of standard work process.

B .
by (1999) states that even though the reviews of knowledge gained tend to be

sh : , -
Allow i superficial remedies, misleading assumptions and event specifics,

Canty... _ .
apturmg these lessons of past projects is a necessity. It goes beyond the boundaries

0 : :
{the needs of future projects but even more so for the continuous improvement and

Sub i7ati 6). Sense and
Sequently sustaining the success of the organization (Ayas, 1996)

Antoni (2003) add that the culture of Jearning through experience should extent to the

4 a learni ization not
tole Organization and for the organization {0 become a learning organizati

"l or its long-term survival.
Yas g competitive advantage over others but also for its long-term surv
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There are various methods of capturing lessons learnt and creating a learning

0 i i 1 1 ’ : 4 3 Ny 2 A ar1eNce
'8anization, This include conducting end of project reviews 1o capture experience

i and Eppler, 2003) and

urner et al, 2003), project debriefing workshops (Schindler

e , y ‘
ven conducting post-failure review (Pinto and Kharbanda, 1996). Other methods

Aclude mapping technique showing the chains of causality that enable to identily the

lesson from the projects (Williams, 2003), keeping simple lessons-learned files and

¢ : : i :
¢ studies (Kerzner, 2000) and documenting reasons for variances and corrective

aCtiopg (Project Management Institute, 2004) and using a project history retrieval and

nalygig system (Leo, 2002). Duggan and Blayden (2001) develop a five-stage

Mategy-based learning through a facilitated group discussion process. The stages of

the learning process are: (1) Setting the boundaries and contex®, (2) Providing a means

t . o
O Capture the experience and intent, (3) Learning from the experience (4) Facilitated

Stoup discussion or workshop and (5) Putting lesson learnt to practice.

Williarns (2003) review on the literature reveals various processes postulated by other

r ,
esearChers, This include conducting project post-mortems, record of lessons learnt at

t , , . .
he €vent-level and the project-level, setting up a Post-Project Appralsal unit asking

What happened’ questions, and ‘Learning Histories’ a six-stage process to identify

lessons from experience. Sarshar et al (2000) develop a diagnostic tool which they

"alleg Standardized Process Improvement for Construction Enterprises (SPICE) that

c : . s
*Mprise stepwise improvement framework that initially capture the successful

: _ A g imtos &
Practlces of earlier projects within the organization, standardizing such practice 1n

Prog.
S and continuously improving the process:
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) External Environment

The literature and deliberation on ‘External Environment’ comprise the following:
Political environment

Economic environment

* Technological and legal environment

. .
Social and Community environment

EVe
TY proj . withi i
ject works within an environment that includes political, economical, social
ological elements (Belassi and Tukel, 1996). Collis and Montgomery (1997)

Show
graphi
phically the approach to strategic planning using ‘Strengths, Weaknesses,

Opport iti na as shown in Figure 2 3.1 )
unit i * (SWOT i in Fi
ities and Threats’ (SWOT) analysis as § in Figure 2.43. This e

: i i

lthin V 1 1 i

angd .
the environment.

\

Strengths

Firm/ Organization
Weaknesses

Project

Internal

FIT L’:::} Strategy

B st ————
Industry
Competitors %
U b
0pportunities
- Threat

Macroenvironment

: Economic
y Technological @
Political

* Social

External

Figure 2.43: SWOT Analysis

Source: Adapted from Collis and Montgomery (1997)
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Accordi ;

ording to Lopes and Flavell (1998), these environments provide some degree of

inte : :
terences to the project implementation. Youker (1994) demonstrates the various

exte . , . .
™al environments in Figure 2.44. These include regulators, suppliers, compettors

and U5 i , )
consumers within the geographical environment of local, regional and national.

Th a2
€Y postulate that understanding and managing the environment that would affect

the proj _
Project would be crucial to the success of the project.

i;lpplier : Consumers
inputs Project of outputs

Infra-
structural

Competitors

National

Regional

Local

Actors ‘ Project Factors

Project

Figure 2.44: Project environment

Source: Youker (1994)

However, according to Ford and Randolph (1992), these external environments will

Not 4; h i
; dlrecuy give an impact on the project effectiveness but their consequences will be

thy .
© Tesult of the integration of other variables namely the characteristics of the

Organ; s ;
8anizatiop, project team, project leader and the project itself. The effective or

ineff, ... , j .
tffectiye integration of other variables in dealing with the external environment will

dey
ermg Al
™Mine whether the external environmentis risk or not.
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Pandia (1994) claims that a country’s economic and political stability directly

contri ; :
Ontributed to the successful implementation of projects. Frequent and widespread

in . , . gy
ternal strife, revolutions, turmoil and unrest will Jead to a force-majeure situations

nd disrupt the project. Pinto and Kharbanda (1996) add that a sure route for project

f' s i 4 y 3 g
allure s (o ignore what Cleland (1988) termed as ‘intervernors 1. the project

ex : _ . , .
ernal environment especially political, social, environmental and consumer groups

as th, - : :
€se have a direct impact on project success.

Lopes ang Flavell (1998) note that political interference are normally those dealing
With authorities permission and approval, decision-making of politicians, unstable
Politicy) environment, forced imposition of joint-venture partner due to political will
$1d €Xcessively cautious bureaucracy. It also includes constraints on procurement and

bidding systems (Longman and Mullins, 2004). In the extreme_end, Kwak (2002)

ach;j ) i :
“hievemen of project. Legal environment refers to requirements of legislation and

_g°"°mmem’s regulations (Longman and Mullins, 2004), policies concerning currency

c , , . =t
onversnon, taxation system, customs regulation, royalties, role of courts in arbitration

Proceeq;
“Cedings and electricity tariffs (Kwak, 2002).

Eny; .
Vironmengy) analysis is required to minimize damage caused by the project {0 the

l . .
andscape, air, water or other element. Similarly, there will be impact on the

i . ;
lnplementation of the project due to the social and community environment where the

ri ‘ el . . U |
K10 the project is possible delay due © social opposition or public inquiries and

le , 1
- demands on environmental standards (Lopes and Flavell, 1998, and Buang,

200g)
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27.6 Contract and Technical i< with
. eeding literature review is wi
The Jast success factor group as highlighted in the proceeding liter

1 N SR P i
0 ¢ otors that comprise contract anc
fegard ¢ tract and technical issues. The factors that comp
ontract a : ssues.

technical yre:
a) Contracting
b) Contractor
¢) Technical

d) Innovation

j uccess
i fect the project s
The Success factors under contract and technical that af

' dix 7.
Hentifieq by various authors are tabulated as Appen

(a)

Contracting

ing’ rise the following:
' literature and deliberation on ‘Contracting’ cOmp

®* Procurement method
* Contract administration

* Resolution of contractual disputes

al arrangement,
the contractu
= Procurement method is sometimes referred to as

method for a
rocurement
procuremem system or procurement routes. The P

ject life
ly stage of the proj
constl'uction project is required to be confirmed at the early

il et
mework identifying t
Yele (Malaysia, 2008b). It establishes the contractual fra
alaysia, :

ons all(l h I 996 C( ntrac ua i i tlng
¢ 'l relatlonShlp alloca

li 1 i t Of lhe pal'ties ( an, 1 )v t

§ & rlg S

uired
k and performance req
- and remedies (Haapio, 2004) and the scope of wor

t namely
ivers of a contrac
(Bem]y and Rafferty, 1992). It also Stales the key driv

la | 1¢ ilities and Securities
n ¢, wa ranties, lldbllltlc&

ce ‘ ‘s ’llurunlc N I f

1 ty of erms, puymcn( terms, £
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(Brancon'
i .
and Loch, 2004). Bubshait and Almohawis (1994) present several attributes

in ac
onstructi . :
on contracts namely clarity, conciseness, completeness, consistency,

practiCali ;
ty, fairness, effect on quality, cost, schedule and safety.

The
I€ are vari
arious A ede d . ,
ous procurement methods that are either based on a fixed price or cost

reimburs - \
able, and time and materials (Nokes and Kelly, 2007). Lampman and Dimeo

(1989)
t . o
erm the approach to procurement method as the traditional adversarial

and the collaborative team approach. The common and general term for

proc 14
urement methods are traditional, package deal, and management contracts

(LOVQ
etal, 1998, and Tookey et al, 2001) and privatization (Malaysia, 2008c). These

dre g
hown graphically in Figure 2.45.

PROCUREMENT METHODS

TRA
S%TIONAL DESIGN AND
TEM BUILD SYSTEM

Design and
Construct

Turnkey
Construction
Management

MANAGEMENT | | pRIVATIZATION

SYSTEM

Build, Operate
Transfer

Build, Operate
and Own

Design and
Build

Build, Own,
Operate, Transfer

Management
Contracting

Provisional
Quantities

Cost
Reimbursement

\———//

procurement system or method

Figure 2.45: Categorization of

Source: Adapted from Love el al (1998), and Malaysia (2008c¢)
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Latham (1994) and Egan (1998) propose an improvement (0 the procurement method

by utilizing a ‘Partnering’ concept that would reduce confrontation between

COntracting parties. Black et al (2000) note that various researchers have advocated

f H Q o N e o Q «
or the partnering procurement method as 1t encompasses three key elements that

Would achieye positive result. These key clements are eliminating adversarial

relationship, encouraging the parties 10 work together, and promoting shared

objeCtiVe S.

Fllrther more, partnering framework stimulates teamwork and continuous

MProvement (Naoum, 2003), establishes open communication (Ellis, 2002),

®tablishes trust and channels to resolve disputes (Wong and Cheung, 2004),

eHCoul-ageS mutual adjustment (Bresnen and Marshall, 2002), and encourages cO-

*Perative contracting (Cheung et al, 2003). Based on studies by several researchers,

Beach et al (2005) observe that the elements of successful partnering that are

reqUently quoted are management commitment, equity; mutual vision and objectives,

i ication.
*Land continuous improvement of performance, and good communt

: om the
To ahieve successful contracting, there should also be other efforts apart from

fove Partnering concept. Bower et al (2002) emphasize that there should be

Incep; ivate
"CNtive schemes included within the procurement framework that would moti

Pitties 1 the contract to perform and reduce disputes. Zaghloul and Hartman (2003)

3 : i jation on risk
U88est sever) steps namely, clear risk allocation between parties, negouatio

R i { of the contract, and
g and build trust relationship prior (0 the commencemen

eStah: i R :
Habligh risk-reward system to share any benefits of risks that do not happen
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i b
OWever, even though there are several procurement methods, many researchers have
a . .
geed that a particular procurement method may be best suited for a particular

Poject based on the feature and characteristic of the project but there is no one

Particular procurement method that could be termed as the best method for all projects

(Love et a1, 1998),

Slmilarly, Hashim (1999) in her study with regard to various procurement methods

Utilized : _ _ .
tllized in the construction industry in Malaysia concludes that in comparing the

v i . Ve
A0S procurement methods there is no one best solution that fits all. In addition,

although the procurement method is not a predictor of performance but it is an
"Mportant variable that would affect the performance of the project. The study

POStulates that the decision on the choice of the procurement method needs to take

Methog IS important as Ramly (1995) states that decisions made at the early stage of

E Project is crucial as it affect other subsequent decisions and eventual performance

“fthe Project.

B . . .
W the decision on the selection of the procurement method is confusing and difficult

d . ; :
1€ 10 the differing variables and factors that need to be taken into consideration and

e . .
- Method has its own strength and weaknesses. Selecting the optimal procurement

Methog for a particular project is a ‘succession of calculated risks’ (Tookey et al,

2001). Malaysia (2008b) highlights several factors that take into account the balance

Ween time-cost-quality objectives, accountability, and market conditions
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Sev. . ; :
eral studies conducted develop models and framework to assist owners in the

& .
lection of the appropriate procurement methods. Love et al (1998) construct a

fr 4 o . . . .
mework of criteria that is general for simplicity but sufficient as selection criteria

wit , . . bl
h the onus on the owner to provide weightage on their preferred criteria.

K . : .
Umaraswamy and Dissanayaka (1998) construct a model that link the framework of

I' . ' ¥ e
Procuremen; options to project outcomes. Alhazmi and MacCaffer. (2000) create a

Soff &8
Ware model comprising several screening processes based on characteristics of

1oj S
Project anq client, time-cost-quality requirements, and the characteristics of the

varj : .
A0us procurement methods. Al-Khalil (2002) develops a model using the analytical

hlerarchy process (AHP) based on four factors namely the project characteristics,

OWner’ .
WIer's requirements and owner’s preference which are then matched with the
c :

haraCterlstic of the different procurement methods. A study by Sadeh et al (2000)

POstu]ate that the choice of the procurement methods is based on the level of

tee ’
hnologlcal certainty of the project.

Nevenheles& Hashim (1998) claims that the procurement methods selected by owners

are 8enerally based on simple and basic reasons namely familiarity and flexibility of

Co ¢ : A
Nlract, early completion requirement and top management policy. Likewise, Tookey

et
il (2001) find that the clients usually select the procurement method they are

famsy: _
il wih and modifications are made to the contract form. Although the client

- i 3 i election
ally decides on the procurement method, other considerations on the s

s : j
e be based on the degree of project definition (Ritz, 1994) and the type of project

an
: COmpetencies of the parties involved (Westerveld, 2003).

© administration of the contract is based O the contractual and legal basis of the

e d Hough, 1987). But no matter

Of procurement methods selected (Morris an
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whi _ y
hich Procurement method is used, there are generic contractual issues that can be

fived for administering a contract. These contractual issues include the supervision

of oy
Work progress, payment to the contractors, changes or variation works, delay to the

Progress, completion of work, maintenance, making good defects, and final account

(Malaysia, 1994, Rajoo, 1999, Harbans Singh, 2002, and Malaysia, 2008¢,). Abdullah

(008) illustrates these contractual issues graphically as contract administration

fl
OWchart shown in Figure 2.46.

he common dispute resolutions for contracts are through negotiation, mediation,
adjlldication or arbitration (Malaysia, 2007d). Negotiation or mediation is an amicable
*ltlement between the two disputing parties but the decision is not binding if either
ity disagrees. The only difference is that mediation involves a neutral third party to
& Mediator (Malaysia, 2007d). There are several mediation rules as set out in the

Co . .
Mract (K1, International Airport Berhad, 1994), or 4s prescribed by the industry
(C

ONstruction Industry Development Board Malaysia)-

t } : .
he Wbitrator is final and binding (Malaysia, 2007e, Pertubuhan Arkitek Malaysia,

2 L
906, ang Federation International Des Ingenieur-Counsels, 1999). The Institution of

S :
“eyors Malaysia has initiated a handbook with regard to the conduct of arbitrators

3 8uidelines on submitting disputes 1© arbitration (The Institution of Surveyors
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PREPARE CONTRACT |«
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LETTER OF AWARD

A

POSSESSION OF SITE

VARIATION WORKS

4
WORK PROGRESS
MONTHLY INTERIM

EVALUATE AND ASSESS ”
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CONTRACTOR APPLY
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'
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A
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|

Figure 2.46:
Source: Abdullah (2008)
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(b) Contractor

The literature and deliberation on ‘Contractor’ comprise the following:

* Selection of contractor
* Experience and capability of the contractor

® Subcontractors

The Selection of the appropriate contractor for the project is important and difficult as

e fepercussion of selecting unsuitable contractor results in substandard work, delays,

Gispute gng at worst bankruptcy (Hatush and Skitmore, 1997a). Ritz (1994) and

Kartam et al (2000) reiterate the criticality of the contractor’s selection procedure and

i nin
Ommend 4 regimented prequalification exercise (Kartam et al, 2000) or screening

Process (Ritz, 1994). The criteria that are be used universally for the selection of

. = " P
“Olractor includes financial capacity, technical ability, management capability, an

healty and safety performance (Hatush and Skitmore, 1997a), possess expertise in

' : ienced
Project Management, buildability and construction methods, and must be experien

Wi
o feputable track record (Chan et al, 2001).

it i ient time to
Viting the tender from the contractor, they are to be given sufficien

in i ids that will
PePate theiy proposal as insufficient time may result in improper bids

i 01).
subsethemly affect the contractor’s performance (Pate-Cornell and Dillon, 2001)

Nguye“ et al (2004) emphasize the crucial bidding process to ensure the selection 0

1 " . . h-
e fght contractor to successfully implement the project especially for hig

te
hhology project.
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PWD outlines its procedure for the evaluation of contractor during the tender stage

(Malaysia, 1993) and develops computerized software for the screening processes.

The evaluation process undergoes three screening Stages. The first stage takes into

COnsideration the sufficiency of the tender that includes submission of all the required

documents and completion of the required forms, poSSESSEs the required minimum

financig) capacity, and satisfactory progress of current works in hand. Upon

Qalification of the first stage, the successful contractor will go through the second

Slage namely the technical and financial evaluation. The evaluation criteria for the

financig capacity are based on the contractor’s finances and sources of fund, and

‘Credit worthiness. The criteria for the technical capacity are based on experience, key

echnicq) personnel, and availability of plants and equipment. The third stage of the

®Valuation process is to acquire the best economical tender amongst the contractors
Who qualify the second stage of the evaluation. The evaluation takes 1nto

cO“Sideration other aspects of the tender namely excellent track record and proposed

c .
“Mpletion period.

It i common practice for contractors to engage specialist or general subcontractors

g Various elements of construction WOIKS (Construction Industry Contracts

Commmee, 2006). Bently and Rafferty ( 1992) claim that these subcontractors play an

Mportan role in the successful completion of projects. They advocate several steps to

» taken by contractors to ensure good working environment for the subcontractors.

These include prompt payment, provide support for any work change, efficiently plan

i Coordinate works among the various subcontractors, and clear scope of work. To

' ~ tual ¢ or
Sist contractors and subcontractors in their contractual agreement, a model terms f

SchomraCt works has been developed that serves as a template for them to draft their

0 ' ' 2 T : -
"I contractual agreement (Construction [ndustry Contracts Committee, 2006)
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(©  Technical

The literature and deliberation on ‘Technical’ comprise the following:
* Coordination between consultants
* Resolution of technical issues
* Design and construction methods

* Authorities approval

Kwvak (2002) defines technical factors as those that involve design, engineering,

¢ : et : :
OStruction, and installation operation and compatibility of equipments. This also

i .
Mcludes standards, specifications and construction methods. According to Cheung et

q ( d is not an exact science

2001)’ construction involves complex technical process an

that .
Clminates into one perfect solution.

J . . .
" and Iyer (2005) recognize coordination among project participants as one of the

i , | s
Mportang ‘ingredient’ for success of construction projects and this include

oo o: :
®rdination petween consultants. According 0 them due to the involvement of

Mlitude of designers, consultants and specialists in the construction industry, proper

Coord: o s :
oordlnation has resulted in the success of many multi billion dollar projects and

likey, : , e
lkeW1se, lack of coordination has resulted in numerous failures of large building

Projecyg. According to the Board of Architects (2006), it is the responsibility of the

Architect to instruct and coordinate other consultants. In fact, they are the lead

c .
“MSultants ang have been acknowledged as the design leader (Tan, 2004D).
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As Important is coordination, so is resolution of technical disputes. Gao et al (2002)

Postulate that design and technical issues need to be resolved immediately between

th, . . - .
€ designers and construction representatives and there should be frequent 8¢ heduled

m ‘ LIPS S 3 QP o lat 1
Cetings for the purpose. Cheung et al (2001) anticipate delays, upset relationship,
I' . o, . 3 5 o o 104
educe efficiency leading to claims and litigation proceedings, should technical
di : e I ——
Sputes and problems are not resolved immediately. As prevention 18 better than cure,

t ]
Ry advocate for technical problems to be detected, anticipated and resolved before .

Construction.

Pinto and Slevin (1994) acknowledge the importance of adequate technology and
availiflbility of the required technology or technological resources. Kartam €t al (2000)
ObserVe that as the construction industry matures, it is becoming more technologically

“omplex. A such, there should be improved buildability of design and updated

c "
O0Struction methods.

InefﬁCiem and lengthy approval process may disrupt implementation of projects

Chua et a1, 1999 and Kartam et al, 2000). Chua et al (1999) highlight the importance

0 o, . . 2
{ the efficiency of technical approval aquthorities in ensuring the project completes

W‘ '
thin the contract period. These include statutory approval for development order

n buildiﬂg plans, and other authorizations, permits and the likes. The processing of

t . . . B0 \9
he pplications for these approvals take time and vary 1n different projects, cities and

Stateg, and range from a few weeks to several months (Malaysia, 2007f). It is thus

i : .
"Portang that the applications are timely t0 ensure approvals are obtained whenever

requil‘ed.
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(d) Innovation

The 1: ! 1 , . :
he literature and deliberation on ‘Innovation’ comprise the following:
* Innovation and improvement

* Research and development

Mnovation is to make something new and according 0 Tidd et al (1997) it is "a

Process of turning opportunity into new ideas and putting these into widely used

Practice’ and it is essentially about making changes. Pries and Janszen (1995)

des T
C .
ribe innovation as a new process or technology.

T . . . .
here are two kinds of innovation namely product innovation and process innovation

Tidd e al, 1997). They hypothesize that due to the constant changing of the

enyj . s :
nvlrorlment, the survival of an organization is seen through its capability to adapt and

Being able 1o offer new product or process development. Kay (1993) draws attention

t o=ty
0 the experience of successful companies that shows one of the distinctive

Capahi:.: : :
Pabilities in turning around the company Into a global success 1S through

Movagion. Similarly, Mohamad (2008) states that global success and global

ODtirm: o .o
Plimization js through innovation of technology:

Colli and Montgomery (1977) highlight the importance of having a competitive

advamage to be relatively ahead of competitors. And the key to maintain a

¢ 5 . p
“Mpetitive advantage over others is through innovation (Bender et al, 2000), as the

Capa .: % : ;
apaclty to innovate influence its long-term competitiveness and effectiveness

ding to Pries and Janszen (1995), this source of

(Faj

Arclough, 2002). However, accor
¢ e bt

Mpetitjye edge would only be effective if it 18 properly managed Tifougn
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"novation the organization is able to offer better product or service namely faster,
theaper and of higher quality (Tidd et al, 1997). Pate-Cornell and Dillon (2001)

Undertake case study of four projects and observe that innovations or improvements

§ 1 ¢ N 2 P o ‘facter-
€ems (o have made a difference in the production and management of a ‘faster

better-cheaper’ projects.

Prics ang Janszen (1995) conduct a study within the construction industry and observe

that approximately 72.4% of innovation derives from the suppliers, 7.5% from the

€Ontractor and the balance are from the consultants and others. They conclude that the

B _ .
OmMinant innovator in the construction is from the supply industry.

HOwever’ compared to other industries, construction industry is tradition-bound and

ONservative and is relatively slow in developing and applying new technologies and

Movative construction method (Pries and Janszen, 1995) Rosenfeld (1994) states

at his barrier is due to the characteristics of the construction industry where the

i . e
Mustry capital intensive, with legal responsibilities and very fragmented.

s Capital intensive involving large fixed investment and as such stakeholders are

. ; , ¢
More Inclined to use the mainstream, time-tested design, materials and methods o

Cong i : ; or processes that promise to
lruction even if there are new innovative prOdUCtS P

e the potential of being more efficient. The construction industry 18 also litigious

¥ith an increasing number of disputes between contracting parties resulting in the

S being more cautious in
takehOlders especially the contractors and consultants g

Pracyje: .
Clicing new methods and technologies.
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3 addition, the construction industry being fragmented means that successful

i : ,
fMovations by the contractors or consultants benefit the owner but whenever that

"Novations fail, the contractors or consultants is faulted. As such Rosenfeld (1994)

Cl 1 3 . . - . : : ace’ VT
4Ims ‘this imbalance between risk and profit discourages inventiveness'. However,

dthan (2008) insists that for the construction of complex building, innovation in

tec y )
hnology is not an option but a necessity.

T _ . .
fim (1987) states that to implement a new innovative construction technology

fequi : . ; s
Quires organizational commitment, resources, expenmentatlon, iteration and

finemen;, And the decision to proceed with the innovation is based on project
Quiremens, expected benefits, risk and liability, and flexibility of the technology.
Fairclough (2002) terms this as the research and development (R&D) which is the key
river of innovation. Acknowledging that R&D requires large amount of commitment

P feSources, Fairclough (2002) insists that the government must be involved in R&D

fo .
" the construction industry not only as regulator, but also as sponsor and client.

The Construction Industry Master Plan (Malaysia, 2007b) provide several strategic

t . . . .
rugt o ensure a vibrant and dynamic construction industry generating foreign

One of these strategic thrusts involves

ing
Ome  anq fulfilling domestic needs.

mnovatiOn through R&D. The Construction Industry Master Plan highlights nine

I : ' ,
SSearch priority areas where the government will play a major role in such R&D

u . i
ndertakings. These research priority arcas shown in Table 2.27 are construction

IIlaterials, machinery and equipment, industrialization of construction, IT,

t; . i and habitat, and other
fonment sustainability, health and safety: architecture

eng'
Neer ] .
Cering aspects of construction.

164



One
of the i - )
innovative undertakings carried out by the Construction Industry

Dey
CIOpmem 0@
Board Malaysia is the Industrialized Building System (IBS). IBS is
Constmc 1
t .
ion process that uses techniques, products, com
Which
Iny ralyrt
olve prefabricated components and on site inst

i to
over ) i
come the current labor-intensive

a
ponents or building systems
allation. The adoption of IBS

method increasing efficiency and

Productjyj
Uctivity (Malaysia, 2003).

Table 2.27: Research priority areas

\
RES

DETAILS

CO
NStryct;
St Ction materials

Development of indigenous €.g. Timber, wood-based, bio-

composites; Steel product based on Jocal materials; Cement and
concrete products; Rubber based products; Advanced material and
technologies; Value added local materials; and Material

performance and analysis.

Co .
nstruf:tlon machinery
€quipment

Construction machinery; and Test and measurement apparatus.

Con
Structio

n productivi
Quality productivity

nstruction policy research;

Construction management; Co
dards and quality development.

Buildability; Zero defects; Stan

gt 1
onusmahzati(,n of
StmctiOn

Prefabrication and offsite production; Modular coordination;

Standardization; Mechanization; Construction system and
ovements.

performance; and Process impr
nment; Real-time data

ITj
nc :
know, _struction/

OWw]e d
ge-b

Development towards integrated enviro
management; Computer aided design e.g. design software; Man-
machine interfacing; Artificial intelligence and expert systems;

Virtual reality; and Global information system.

Ny
st;r‘onment and
lnability

Environmental engineering; Sustainable construction; Life cycle
analysis; Recyclables, reusability of building and construction
materials; Energy efficiency; and Manipulation and properties

through genetic engineering.

Struct:
silfetymcuo“ health and

ncement on health and safety at site;

Research towards enha
nd Public health.

Occupational ergonomics; &

Chj
ecture and habitat

uman friendliness; Urban

s living comfort; H
tion; and Development of

Research toward
d conserva

environment; Heritage an

open systems.

EngiHEe :
Co fing as
nstmction pects of

\

ogical aspects of construction in the areas of
lway, harbor, canals; Drainage and irrigation;
I oil & gas, telecommunication; and
rworks and reclamation.

Research in technol
Building: Roads, rai
Electrical & mechanica

Bridges, dam, tunnel carthwork, wate

Source: Malaysia (2007b)
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28 RANKING OF SUCCESS CRITERIA AND SUCCESS FACTORS BY
OTHERS

There haye been several studies conducted whether directly on indirectly regarding

t i SN N 1 N 1 23 N
o fanking of components of project success. However, as observed in the literature

r 1 . . o Far @ 1 AN $
®View, researchers used the term success criteria and success factors interchangeably

4d these have caused confusion. As such, for the purpose of this study, these

.o 4,0 . . )
Clements gre categorized based on the definition given 10 paragraphs 2.6 for success

Criter; ) X
teria anq paragraph 2.7 for success factors.

2 A
8.1 Ranking of success criteria

Studies o the ranking of success criteria have been conducted in various industries.

Wateridge (1995) concludes that there appear to be no consensus On the most

i : : ' rojects. But
MPortant criteria in judging the success of information technology proj

"sequent studies have ranked these sSuccess criteria although with some

Walificatiop, Hartman et al (1998) conduct an empirical study in the entertainment

Nustry anq rank end-user satisfaction as the critical success criterna, followed by

ti
e, cost, and quality.

Flndings from studies on success criteria in various industries generally differ

betWeen the various studies. The study by Yang et al (1997) ranks the success factors

i follows; quality, time, and cost. White and Fortune (2002) conduct a similar study

ent’s requirement, time, cost, and

an, .
O the ranking of success criteria are: meet cli
Aality. Similarly, the result of the study by Collins and Baccarini (2004) 1s

fo] .
lows: satisfies owner’s needs, quality, cost and time.
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In b 2
the construction industry, several studies have been conducted to rank the success

Criteri : : . :
teria. Asif (2004) conducts an interview survey with owners, consultants and

o - : : . -
Mtractors. The study indicates time as the most important project objective,

f NPT
Ollowed by cost and quality. Wang and Huang (2005) conduct a similar interview

Su _ - yrtae
fVey but the respondents are supervising engineers. The result of the study indicates

st Eal
akeholders as most important and followed by quality, time and cost. The result of

the €mpirical study by Gao et al (2002) on project managers indicates the criteria of

¢ .
Ot followed by time, client satisfaction and quality. Based on their study, Chua et al

(1999) conclude that all the three criteria of time, COSt and quality are of equal

im .
Portance and none of the objectives can be sacrificed.

In _ .
SUmmary, the ranking of the success criteria by various authors using the terms as

POStulated in this study are tabulated in Appendix 8. Based on these empirical studies,

the . : : :
Success criterion that is ranked as most important {0 achieve project success 18

Su :
Mmarized in Table 2.28.

Table 2.28: Most important success criterion by various authors

.\
Most important success

Auth
ors Industry criteria

H : —
wl (1998) Entertainment industry Stakeholders’ aPPfeCTatTO“
ite and Fortune (2002) | Various industries Stakeholders apprecTatfon
C2(())l(l)ins and Baccarini Various industries Stakeholders’ appreciation
4
W _ —
Wang (2005) Construction (China) | Sfakeholders appreciation
Ga(zw Construction (Saudi Arabia) | Time
Yao et al (2002) Construction COSt.
wc)‘”) Various industries Quality
W%S) Information technology No consensus
Mm)g) Construction (Singapore) No consensus

Source: Various authors as stated
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2. [ 4
8.2 Ranking of success factors
The result of a study by Pinto and Prescott (1988) indicates that the critical success

factor . L .
4Clors are clear project mission, client consultation and top management support. A

SUrvey by White D and Fortune (2002) suggests that the top five critical success

f; : I ,
actors irrespective of industries are clear goals or objectives, top management

Su K :
Pport, adequate funds or resources, realistic schedule and end-user commitment.

Shenhar et al (2002) took the study further by differentiating the nature of projects

based on the degree of technological uncertainty. Their analysis indicates that for low

uncertaimy project, the critical success factors are selection of contractor, budget

mOnitOring’ design, quality management and autonomy of project manager. For high

“ncmaimy project, the ranking of the critical success factors are project definition,

Project milestones, design considerations, documentation, policy and customer

Participation. Belassi and Tukel (1996) conduct similar study and the five ranked as

Critj b
flical are client consultation, top management support, availability of resources,

Prelim; . .
IMinary estimates, and project manager’s performance.

3 SUrvey by Hartman and Ashrafi (2002) on information technology projects

lndiCates the five ranked as most important are: owner informed of project status and

ed at all stages, project communication

q
PProval obtained at each stage, owner consult

thanne established, clear project mission and top management support. Similarly,

Kinter and Walsh (2004) conduct workshops © identify success factors and conclude

tha the five critical project success factors are project definition and control changes,

Taligic project schedules, project Manager, project team, project monitoring and

“Ontro],
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For the construction industry, Belassi and Tukel (1996) postulate that the critical

s o ~ N Yl ) ¥ N -‘ \
Uccess factors ranked as important are top management support, project manager s

Performance, availability of resources, and client consultation, The study by Asif

(2003) on construction projects in Saudi Arabia ranked the following critical success

factors: . :
ACtors: clearly defined project mission, adequate planning, adequate controlling

technj i
echquCS, owner’s acceptance and adequate plans and specifications. Nguyen et al

2 : :
(2004) summarize the five critical success factors as competent project manager,

Wequate funding, project team, commitment to project and availability of resources.

The finding of a research by Chan (2004) in Hong Kong healthcare projects shows

t 1 3 .
hat the critical success factors are project management actions, project team and
l . . :

fadership, client’s representatives’ capabilities, contractor and nature of the project.

ber ang Jha (2005) conduct a study on construction projects in India and conclude

that the five ranked critical factors are project manager 's competence and capability,

p Management ~support, monitoring and coordination, key stakeholders

COmm:
MMitment and client’s competence.

3 SUmmary, the ranking of the success factors by these authors 1 tabulated in

ADpendix 9. Based on the studies by various authors, the critical success factors are

fllrther classified in accordance with the success factor groups as suggested in this

Hudy and are as shown in Table 2.29. The success factor ranked as critical by these

Studj ent,
tdjeg falls under all the various SuCCesS factor groups of human managem

Pr A
ocess, organization, and contract and technical.
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Table 2.29: Critical success factors by various authors

Success factor group

Authors Indust
elassi : : :
~—=-3551 and Tukel (1996) Various industries Human management

tSel:;nhar et al (2002) - high
~cChnology project

Construction (Israel)

Human management

Hartman and Ashrafi (2002)

Human management

Entertainment

Kanter and walsh (2004)

Information technology

Human management

Nguyen et al (2004)

Construction (Vietnam)

Human management

ZZOLW 2005) Construction (India) Human management
V.an\dl’rescou (1988) Various industries Organization
wonune (2002) Various industries Organization
Wukel (1996) Construction | Organization
ﬁ Construction (Saudi Arabia) Organization

2004 Construction (Hong Kong) Process

tselzinhar et al (2002) - low
nology projects

Construction (Israel)

28 .
3 Ranking of success factors to achieve various success cri
Be] .

assi and Tukel (1996) analyze the ranking of success factor
Suce . .

€SS criteria irrespective of industries s shown in Table

that "
the critical success factor to achieve either of the suc

Contract and Technical

Source: Various authors as stated

that IQ ¢ .
18 “availability of resources’.

Table 2.30: Ranking of success factors to achi

teria

s to achieve individual
2.30. Their study reveals

cess criteria is similar, and

eve individual success criteria

ors/ Measure Time Cost Quality Stakeholders
A\ satisfaction
Mﬁ resources 1 1 1 1
E(;"‘Q%&ment support 2 2 1 2
Fmager’s performance 3 3 3 4
Cl,eh\""“arlcstimates 4 4 4 5
=Nt consultation 5 VR R 3

Source: Belassi and Tukel (1996

)
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The st
udy by Chua et al (1999) rank the success factors for different projec
as sh ¢ ]
own in Table 2.31. Their study reveals that the most critic

achiey,
e . . . . . . .
the success criteria is similar and that 18

Specifications’ .

) Table 2.31: Ranking of critical success
\

factors for different project objectives

t objectives
al success factor to

‘adequacy of plans and

S
wted factors

Time

Cost

Quality

Ade
~—<quacy of plans & specifications

1

2

C o
—ONstructability

Proj
~—J€Ct manager’s commitment

%:Jwger’s competency
%tives
Site Inspections

Sourc

Asif
(2004) ranks the success factors (O achieve the v

il

e: Adapted from Chua et al (1999)

arious success criteria are as

Sho '
W in Table 2.32. As in the previous studies, his study also suggests that the most

Critje
al success factor to achieve the success cr1

Simj
lar and that is ‘clearly defined project miss

Table 2.32: Ranking of critical success

jon’.

i
Time

factors for different project objectives

teria of time, cost and quality is

Cost

Quality

L& 1 0O T B SN

1
y
.
3

\

Masure BRI A R
ﬁ:ﬂ@ned project mission
o\wnLi}i:nmng and c.ontro.l techniques
%ﬁ tance or satnsfaf:tlon;'___,__-————
Adherenc of plans and specifications
N schedules ]
EEMmgcmem

~4K of legal encumbrances

i

Source: Asif (2004)
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As . . -
a summary, the analysis and ranking of success criteria and success factors by

Tevi y F
Previous researches and studies are as follows:

¥ _ ke
There seems to be no consensus on the most important SUCCESS criterion as these

Studies have suggested either time, quality or stakeholders’ appreciation.

There seems to be no consensus on the critical success factor to achieve project

Success as these studies suggested success factors under all the different factor

groups of human management, process, organization, and contract and technical.

There seems to be no consensus on the critical factor {0 achieve each criteria of

tme, cost, quality and stakeholders’ appreciation. However, these studies suggest

that the critical factor is similar to achieve each of the success criteria.

Therefore, without knowing or identifying the critical factors it will lead to repetitive

failure ; :
UIe in project implementation.

2 EW ON PROJECT SUCCESS

SUMMARY OF LITERATURE REVI

The 1; , ”
e literature on project success has reveal the confusion over the definition of

Project success. Scholars seem to agree that there is no consensus on what constitutes

PIoject success as there is no standard or common term for its definition. The debate

0 , , : .
1 the definition of project success started sInce 1950’s and has continued until now.

F i b :
om the early identification of time, cost and quality as a definition of project

s . . . .
Hccess, researchers have added many other outcomes and objectives including

s % . .
t&keholders, project manager, communication, leadership, project management,

Opa:
rgamzation structure, resources, contract and more. Later refinements separate these

el e
®Ments into success criteria and success factors: However this is further aggravated

ag . P
the terms used for success criteria and SUCCESS factors are interchangeable or at

"Mes intertwine. This reveals a knowledge gap on a definitive description of project

Slccggg,
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The J
Iteratur ' e
e review establishes that scholars agree managing the many factors

Tequir
ed to achi i i
ieve project success are impractical and unachievable due to limited

esour,
ces and i avetty WEHo] . vl
ime. Pareto principle of important few trivial many" is advocated and

this j
18 done b : oy o .
y identifying and choosing appropriate key Success factors and expend

all e
ner 0
gy on them. However eventhough there are several studies being carried out

there
€ 1S no consens .
consensus on what comprises the key success factors. This reveals a

kno
wled : i
ge gap on the identification of the critical success factors.

This
Stud
y adopts the concept postulated by several researchers that project success

Comprigeg tw : iteri
o components namely project success criteria and project success

fact
ors, S s 3
uccess criteria are the result area of what to be achieved and success factors

dre th
€ organizati : tor
ganizational areas of how to achieve the success criteria. Four (4) success

Criter; .
a and thirty-three (33) success factors have been identified as tabulated in Table

233,

Ta !
ble 2.33: List of success criteria and success factors based on literature review

SUCCESS FACTORS

SUCCESS CRITERIA
1\(\’@0 achieve) (How to achieve)
2, ggmpletes within Time 1 Attitude, behavior and commitment | 18. Performance, effectiveness
3, Meetpletes within Cost o Client consultation and acceptance and efficiency
4 Stak S required Quality 3, Contracting 19. Planning
eholders’ appreciation | 4. Contractor 20. Policy and strategy
5. Communication 21. Project manager
6. Culture 22. Project characteristic
7. Design 23, Project definition
g, Documentation 24. Quality management
9. Empowerment 05, Resources and personnel
10, Estimate 06. Risk management
11. External environment 27. Safety program
12. Financial resources 28. Schedule
13, Goall objective and mission 09, Stakeholder management
14, Innovation 30, Team and leadership
15, Learning organization 31, Technical
16, Monitoring and control 32. Top management support
- A 17, Organization structure 33, Troubleshooting
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Vario
us r
esearchers postulate that these success factors should be grouped, as
all :
y it will not affect the outcome of the project. As such, four (4) common

and fr
€quently menti i
tly mentioned elements in general management and project management

liter.
atures ¢ .
are being used to group these Success factors. These are human

emen " . L 1
t, process, organization, and contract and technical. The success factors

are redy
C : L a8
ed to eighteen (18) significant success factors and classified under these

8roups b .
Ps by factor analysis as further described in Chapter 4. Further literature review is

Confineq ;
to these eighteen (18) significant success factors.

hh
Umm . ; :
ary, based on the literature review, the concept of project Success is

sYﬂthe ;
sized to be defined as achieving the success criteria (What to achieve) through

the su
: ceess factors (How to achieve). This is shown diagrammatically in Figure 247.
e
% gg%(éisli SUCCESS FACTORS
w Communication
‘ HUMAN Project manager
c '—’ Completes within MANAGEMENT Stakeholder management
e , Time Team and leadership
= ’ Quality management
‘ ol — Scheduling
‘ ’ pletes within PROCESS P]anning
' ™ Cost > Risk management
“' 1 Monitoring and control
., ’ v Financial resources
b i ops '°f'“"°d Policy and strategy
| 2Ny Quality ORGANIZATION | Learning organization
Q External environment
H Organizational structure
& Stakeholders’ :
appreciation CONTRACT Innovation
¥ AND Contractor
=il TECHNICAL Technical
\ Contracting
v e ————— _,_._/

Figure 2.47: Project success
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:he relationship between project success, project success criteria and project success
ac
tors are further shown in Figure 2.48. Project success is achieved when the project
e any or all the four (4) project success criteria of time, cost, quality and
Stak ;

eholders’ appreciation based on what have been identified as the project

Objecti
ves b .t -
y the stakeholders. Each of the success criteria is achieved through the

fou
I factor :
groups of human management, process, organization, and contract and

techpj
1cal. Withi )
ithin each factor group comprises the various SUCcess factors. Human

anag
ement ‘o - :
comprises communication, project manager, stakeholder management,

and team 2
and leadership. Process comprises quality management, scheduling,

Planning
ng, ri o I :
g, risk management, and monitoring and control. Organization comprises

finane:
ancia] r
(¥ : . . . 3
sources, policy and strategy, learning organization, external environment

and
Iganizati : Pt .
ation structure. Contract and technical comprises innovation, contractor,

techp;
Nical and contracting.

\

SUCCES
- SUCCESS FACTORS

mn CRITERIA
II , Communication
; AN » Project manager
[Comple@s within 2 HUM b Stakeholder management
Time MANAGEMENT™} Team and leadership

w Quality management

N\ ¥ Scheduling
PROCESS > Planning
» Risk management
* Monitoring and control
A g

Completes within
Cost

¥ Financial resources
¥ Policy and strategy

> | earning organization

* External environment

* Organizational structure

| Meets required
Quality

ORGANIZ

- ——

PRO.

| CONTRACT ¥ Innovation
i Contractor

AND
TECHNICAL : Technical

\ Contracting

success criteria and success factors

L Stakeholders’
appreciation

Figy
re "
2.48: Relationship between project success,
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Fro : . .
m the literature studies as compiled in Figure 2.47 and Figure 2.48, there seems (0

be a
knOWICdgC gap as there is no precise evidence to prove which is the most critical

fac . .
tor to determine project success.

2,
10 CONCLUDING REMARK
C _
hapter 2 presented the literature review with regard to the topic in general and

Project success in particular. On the onset it highlights issues pertinent (o project

im ; . . "
Plementation namely definition of project, project management, critical success

f; X A
actors, and project life cycle. It then further focuses on the definition of project

Su ’ :
Ceess and describe in detail the two components of project success namely success

Criter
€r1a and success factors.

The |; .
he literature study has assisted in building the concept of project success and

identify; n» :
Ntifying the various project success criteria and project Success factors as

su . ; : ;
Mmarized in paragraph 2.9. The literature establishes that project success COMPrISes

th : . e
€ Completion of project within time, cOst, quality, and stakehholders’ appreciation,

an
d each of these criteria is achieved through the factor groups of human

and contract and technical. In addition, the

Map .
agement, process, organization,

li ) L
"®rature highlights that the common denominator of project success criteria and

Su :
Ceess factor in most studies inevitably include the human factor.

T . :
4 fOllowing chapter examines generally the procurement and construction projects

R Malaysia.
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CHAPTER 3: PROCUREMENT OF CONSTRUCTION PROJECT

IN MALAYSIA

30 INTRODUCTION

This cp, : : el
S chapter underlines the procurement of projects in Malaysia. Majority of the

ublj . .
Public sector projects or projects funded by the government are implemented through

th i lim
€ Public Works Department Malaysia (PWD), Department of Irrigation and

D ,
fainage Malaysia (DID) and Ministry of Finance. These departments are the

OV ’ . . . 3 1
80vernment’s technical arms and implementing agency for construction projects.

Whi : , ) ;
hilst the private sector projects are managed by either, design consultants or project

Managers depending on the size of the project and the procurement strategy. It further

highj; ; :
ghlights the number and value of construction projects awarded and discusses the

ch OO
allenges and the performance facing the construction industry.

3.
1l PUBLIC SECTOR PROJECTS

Public sector projects are implemented through PWD and DID unless otherwise

a . ‘
Uthorized (Treasury Instruction No. 182, 2005). Other government agencies may be

Athorized to implement projects as approved by the Ministry of Finance (Malaysia,

1 e :
82, PWD s responsible for the planning, designing and construction of

d ;
Velopment and infrastructure projects throughout the country (Public Works

I)epa‘“ment Malaysia, 2008). pID is responsible for the planning, design,

im g ek : . 3. s
Plementation and management of all irrigation, drainage, river engineering, coastal

resources programmes and projects

Chot i
gmeermg. and hydrology and water

D :
( ®partment of Drainage and Irrigation Malaysia, 2008).
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The tendering procedure is generally through the open tender system unless approved

Otherwise by the Ministry of Finance Malaysia (Treasury Instruction No. 171, 2005).

The other tendering systems comprising the selected tender and negotiated tender,

"qQuiring the Ministry of Finance Malaysia approval, are exception to the norm
(Mala}’Sia, 1995), The most common procurement method for government funded
Project s through the general traditional contracts. Other procurement methods
famely turnkey contract or design and build contract and privatization are for special

Projects or under special programmes (Public Works Department Malaysia, 2008).

However, in 1997, Malaysia was caught in a severe regional currency crisis. The

Performance of the Malaysian economy in 1998, as with other East Asian economies,

had been adversely affected by the deflationary impact of the financial crisis that

Plagued the region since mid-1997 (Malaysia, 1998a). In the effort to stabilize and to

Tevj ' ional Economic
Vive the country’s economy, the government announced the Nation

‘Recovery Plan (NERP) that presents siX strategic areas for action to address the crisis

“d its pervasive negative effects on the Malaysian economy (Malaysia, 1998b). The

recovery plan provides the framework for action (0 bring stability to the ringgit,

"store confidence, strengthen the fundamentals of the economy. continue the equity

A0d socio-economic agenda, as well as revitalize the financial and real sectors.

Amongst the measures proposed in the NERP is with regard to the procurement of

8OVernment funded projects. The government is to continue to invest in civil works

N infrastructure development, especially for social projects. This 18 o provide some

neasure. of support to the construction sector as well as its multiplier economic

effects, reduce the severity of unemployment and business losses, and increase the

Wlization of surplus equipment and materials (Malaysia, 1998b).
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Wi , ik
ith such recommendation for the construction industry, the government proceeded

© allocate a stimulus package of RM7 billion in 1998 (Malaysia, 1998a) and later

another stimulus package of RM3 billion in 2001 (Malaysia, 2001a) for the

d ' 3 Ffarte
Evelopment of public sector facilities. The government began to step up etiorts o

elimj : oiect i ation ¢
Minate bureaucratic delays as a measure to accelerate project implementation and

¢ -, : " :
Ompletion in order to sustain economic growth as well as Improve delivery of public

800ds and services.

p 1999, to support the huge allocation for the construction sector and to ensure that

Public projects would be implemented immediately, the goverment machinery issued

MStruction on the delivery process (Malaysia, 1999). Through this circular, the

80vernment accorded special exceptions from the normal procurement method and

tenderi"g procedure for projects not exceeding RM20 million for federal projects and

RMs million for federal projects implemented in the state, to ensure speedy

r
Procuremeny of works.

The Special exceptions accorded for 1999 for works procured in 1999 and effective

unti : . i
nti] December 1999 were for the following issues:

i : ' iven the authority to
Implementmg agencies — All government agencies were gIve y

implement their own projects and not through PWD.

11. Procurement method - government agencies were given the authority to choose

the procurement method of either (raditional or design and build contract.

iij : _ "
- Tendering procedure - government agencies were given the approval to 1ssue

tender based on negotiated or selected tender.
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i ~ ; ; :
- Appointment of consultant Architects, Engineers and Quantity Surveyors -

government agencies were given the authority to appoint such consultants to assist

them in the implementation of their projects.

2000, in order to further accelerate project implementation as well as reduce

Processes, the government appointed project management consultants (PMC) to

s : , . . .
UPervise public sector projects. Projects were awarded on design-and-build basis to

s . . . .
horten processing time as well as expedite project completion. These special
eXcept: .

XCeptions from the normal procurement strategy Was instructed to all the government

dgencies for federal projects not exceeding RM20 million and for federal projects

Mplemented in the state not exceeding RM3 million (Malaysia, 2000). This amount

3 subsequently increased to RM30 million for federal projects (Malaysia, 2001b).

The Special exceptions commenced from September 2000 until August 2001. An

SKension was given until December 2002 (Malaysia, 20010). These special

*XCeptions were similar to the previous instructions in the year 1999 with slight

modiﬁcations as follows:

Implementing agencies — All government agencies with no technical departments,
Were required to appoint PMC in accordance with the location for the project

Management services.

 Procurement method — To ensure speedy implementation Of projects, the

Procurement would be through design and build or turnkey contract.
I Tenderi"g procedure — The tendering method of selected tender required no

approval from the Ministry of Finance Malaysia. However, for negotiated tender,

the government agencies were required to seek such approval.
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Wit ) )
h the above changes in the procurement stralegy for govemment-tundcd projects,

there .
was an advent surge of PMC, made more distinct and apparent from the year

2 . .
000 to 2004. Due to the direct implementation of public projects by other

oV . A .
government agencies, a large number of PMC were set up o take advantage of these

Speci ; .
Pecial exceptions from the normal government procurement strategy.

However the sudden surge of private consultants i.e. the PMC, implementing public

Plojects highlighted the expertise or lack of expertise of PMC. Project success and

fai ok
ilures are suddenly in the limelight due (o projects being implemented at such a

emendous pace from 1998 to 2004. The scrutiny on the implementation of public

I 1 .
Plojects was made more evident since their implementation was not only undertaken

b
Y government implementing agencies but private sector consultants. In 2004, the

8OVernment instructed that the procurement of government-funded works would be

Mplemented by the government implementing agencies (Malaysia, 2004). This

i .
MStruction cancelled all the special exemptions accorded to other government

APenpiae ¢ 1
8encies in the implementation of works projects.

8.
2 PRIVATE SECTOR PROJECTS

Harbans Singh (2002) states that the tendering system for majority of the projects are

“Atied oy through well defined and industry recognized procedures and the
comm‘)“ly employed procedures are open tender, selective tender, negotiation and

selective tender

joi H
J Mt-ventures. Of the types listed, the most familiar are open tender,

dn .
d Negotiated tender.

181



He further notes that the procurement method that have established themselves as

' " ‘ sign and build
dustry sanctioned norms are the traditional general contract, design a

i s types of contracts namel
fontract, management contracting type and miscellaneous types of contract y

Y 1li¢ N ractiti ) ll\‘
fast tracking and partnering. The procurement method familiar (© local practitione
iti al ¢ cts. The design
Qe (o their continued use in the past is the traditional general contracts g
ing i but not to its
40d build and management contracting are currently being implemented

i ili in one form or
fuly Potential. These various procurement methods are being utilized 1

‘ en no data on the
dnother in engineering and construction contracts but there has be

EXtent of their usage.

33 PROJECTS AWARDED

i the year 2003 to
The total number and value of construction projects awarded from the y

i erage of
2007 are shown in Figure 3.1 and 3.2 respectively. During these years, an averag

: j warded
3490 numbers and an average value of RM61 billion per year of projects are a

(adapted from Hassan, 2005 and Malaysia, 2008d).

70007
6,000
5,000
4,000
3,000
2,000
1,000
0

Number of Projects

2003 2004

O Public Sector @ Private Sector ‘

v Up to May 2008

008
Figure 3.1: Number of projects awarded as of May 2

aysia (2008d)
Source: Adapted from Hassan (2005) and Malaysia (

182



RM Billior
W
o
o

40.0 P 37.5
30,0 29.1 78.2 38.0 b‘ B
. ; s 46.7 P

100 4| po.o (4.0 17.0 R1.5 11.93

0.0 - i , i
2003 2004 2005 2006 2007 *2008

O Public Sector @ Private Sector ‘ Year

\\77‘_““ o 5 VL,
* Up to May 2008

Figure 3.2: Total expenditure for projects as of May 2008

Source: Adapted from Hassan (2005) and Malaysia (2008d)

AS shown in Figure 3.1 and Figure 3.2, there is 2 tremendous increase in the number

4 fonstruction projects though the years. The total number of projects awarded has

MCreased from 4,517 numbers in the year 2003 to 6,745 in the year 2007 that is

“most 50% increase within 5 years. The total expenditure for the construction

Plojects amount to RM 49.1 billion in the year 2003 to RM88.0 billion in the year

2 : .
007, Wwhich is almost an 80% increase in 5 years.

1 .
4 PROJECT SUCCESS RATE

Malaysia, the challenges or problems facing the construction industry include

Mefficient and ineffective methods and practices’, ‘dirty, dangerous, difficult image-,

difﬁculty in securing timely and adequate financing’ and ‘inability to provide total

Megrateq solution’ (Malaysia, 2007a). The finding of a study by Abdul Rashid

(2002) shows that the performance of the construction industry is below average as

N :
YW in Table 3.1
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Table 3.1: Performance of Malaysian construction industry

\
Performance indicator Perlotmanse
i Poor | Good | Very Good | Excellent
Ozlsgtn an‘d construction time °
'mctlon cost 8
S:l:f)’ of material and workmanship 0
modern technology »
:zl(t)lf Project‘ management (0ols s
and safety on site -
—£vel of investment in R&D 9
€ctoral performance (overall in terms of
€y Cost and quality
f\filld::u?l’ commercial and industrial buildings o
' Engineering and others ,
_bllc sector b
0

Vate sector
X . ¥
Port of consultants’ services 0

Ex
SUEOH of contractors’ services o
£ess of technology transfer 0

Adapted from Abdul Rashid (2002)

Source:

Table 3, shows the performance of the construction industry rated in terms of the

Arous indicators namely design time, construction time, construction cost, quality,

techn(’logy, project management tools, and standard of workmanship. There is no

Performance indicator that has been rated as either Very good or excellent. The

Performance for health and safety, foreign consultants’ services, and technology

ansfer j rated as poor while other indicators are rated as merely good.

Delays in construction projects are prevalent (Abdul-Rahman et al, 2006). In a study

of the projects completed on or before date of

b
¥ Othman (2006) reports that 42%

“Mpletion and the remaining 58% completed either on extended period or delayed or

Not Completed. Another study on government funded projects reported that only 112

ects completed on the date of completion. The

0 .
Uof 512 projects or 22% of the proj

rernailIing 400 (78%) projects incurred delay with an average of approximately 171

d
S per project (Malaysia, 20078).
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Report based on government projects implemented (Malaysia, 2008e) states that in

October 2008, a total of 1,428 projects have been awarded under 9" Malaysia Plan

(2006 - 2010) to the amount of RM27.34 billion contract sum. Out of these contracts,

d , X ) y
©otal of 1,317 projects (92%) are progressing in accordance with the work program

Ut the remaining 111 projects (8%) have been categorized as ‘sick project out of

hich 61 projects have overrun their date of completion. A project 1s considered as

Sick project” when the progress is delayed for more than 3 months. The New Sunday

Times (2008) also reported that 45 sick projects under the Ministry of Works are

u . \ o2
ndergolng rehabilitation with 15 more projects to be undertaken within the next two

Years,

In

addition, the report (Malaysia, 2008¢) based on key performance index, states that

4 10tal of 384 projects are to be handed over 0 the client in October 2008. Out of

Hese Projects, 333 projects are on schedule to be handed to the client and there is a

| e k. . .
thas been identified that majority of variation works occurs due to design mistakes,

e R ; :
quest for changes by the client, Sit€ difficulty, construction problems on site,

Changes in procedures, and relocation of existing utilities (Malaysia, 2006b). It was

*porteq (Malaysia, 2007g) that under the 9" Malaysia Plan, out of RM8 billion worth

pl Contract, the cost had increase by RM290,000 million which is approximately an

Nerease of 3.6%. The report also highlights (he statistics from the [mplementation and
ts costing RM4.3

Coordination Agency, Malaysia on @ study based on 156 projec

blllion, incurring an additional works of over 20% of the cost. It was also reported
t . . & l, .
hat anoher study based on 20 project samples indicates 48% of the variation works
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are due to request by client, 22% due to incomplete design, 18% due to human error,

9 : ; .
% are unanticipated works and 5% due to local authority requirements.

According o the Auditor General’s report (Malaysia, 2007h), the main flaws in

Quality that have been identified are serious structure defects, settlement, soil erosion,

I : ) . ) .
®akage, unsuitable building layout, poor quality materials, poor workmanship,

defectc : { 1 . A
€Cts in equipment and malfunction facilities.

3,
S CONCLUDING REMARK

Chapter 3 presented the procurement of construction projects in Malaysia. For the

Plivate gecor, projects are procured by clients through industry recognized and

“Ommonly employed procedures that are familiar to the stakeholders. However, for

the Public sector, projects are imp]emented through PWD, DID and Ministry of

Finance, The procurement is strictly regimented through procedures and instructions

from the Ministry of Finance Malaysia. It also highlights the environment of the

“Onstruction industry in Malaysia that is seen a5 inefficient with below average

Performance, Reports on the implementation of the government funded projects

Mdicate delays in the achievement of time, variation on cost and flaws In quality.

The fOllowing chapter describes the methodology used for this thesis.
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CHAPTER 4: RESEARCH METHODOLOGY

40  INTRODUCTION

This chapter describes the methodology used in this research. This is an important

Part of the research as it will eventually determine the reliability of the analysis and

the findings. This chapter starts with a discussion on the methods by previous studies
% a reference to the various techniques used. It then goes on to describe the approach

Of the StUdy,

Based on the literature review, a theoretical model is then developed. The proposed

theoretical model can be use by practitioners and stakeholders in the selection of the

fliteria and critical factors for project Success. For data collection, this research

“Atied out 4 preliminary study and field survey using structured questionnaires. Data

i . Ly ;
S then analyzed based on the multivariate statistical analysis.

Thig study emphasizes on respondents’ knowledge and perception based on their vast

“perience in implementing and delivering successful projects in the Malaysian

: ion i ignifi s criteria and
ONStruction industry. It is postulated that a set of significant succes

Criticq) success factors will emerge from the study and as such, the lessons learnt by

the respondents on what are the inter-related key areas that are critically important are

¥ : S i factors to project
4Ptured in this study. This study then, correlates the project success & proj

$ ; TS TRY T
UCcess criteria relevant to the Malaysian construction industry.
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41 p
REVIOUS RESEARCH METHODS ON PROJECT SUCCESS

Cha
pter 2 identifi » 2
entifies several project success models developed in previous studies by

VarlouS
auth ol it 2 , .
ors. Chua et al (1999) observe that studies conducted to identify critical

SUCCC
SS faCtO ’ P ‘ ' .
rs have been using both the quantitaive measures and expert opinion.

.
ever, bas
al - -y -‘ ~ . . . ~ .
) sed on the review of current literatures, while a few studies used

Qualitag;
ive . o
, the common methods chosen is quantitative. Several researches conducted

Prelim;j
nar i v . : - .
y or pilot study using structured questionnaires prior to the field survey.

Bag
ed on .
that experience, the structured questionnaires Were then refined before

embark;
barking on the field study.

The
m . :
ethods and analysis used by the researchers are tabulated in Appendix 10. The

Multiyari
ar - . :
late statistical techniques are used to analyze data by these studies namely

des 0
Criptiy R i ] ’ » .
Ptive statistics, factor analysis, linear regression, stepwise regression,

C()rrel 3
at ’ : . cribia ’ ,
10n analysis, frequency of mention, quantitative ranking, and relative

impy
It : y ;
ance index. For most of the studies, the respondents are a mix of clients,

Cont
rac . : . 2
tors, consultants, supervising engineers, project managers in both private and

Pub)j
(o ; i : . . .
sectors and statutory bodies. The studies are carried out 1n various industries

e information technology  industry; entertainment  industry,

teleg
0 . . .
Mmunication industry, mining industry, transport industry, and construction

indy
St .
Iy. However, the analysis is generalized even though the respondents are from

dif
Cre " . :
Nt categories of stakeholders and industries.

Bag
(§ .
d on the various methods adopted by previous researchers, this study opts for the

questionnaire  Survey including a

uanjq;
ltative methodology using structured

Prelipy;
Minary study prior to the field survey:
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42 APPROACH OF STUDY

The three main approaches or styles of research are the ethnography approach, the

Survey approach and the experimental approach and based on the data collected the

l' o . : H . 1 e 14
€sults from these researches are shown either as descriptive of inferential (MAMPU,

1987, Gill and Johnson, 1991, Ahmad Mahdzan, 1992, Jesson, 2001, and Arifin,

2004). The survey approach is able to describe, explain and explore a phenomenon

(Gill and Johnson, 1991), able to arrive at a reasoned conclusion by logically

&eneralizing from a known fact (Sekaran, 2000, and Tricker, 2001) and is efficient

4d accurate o gain information on a population (Zigmund, 2000). Since that is the

basi s .
8ic requirement of this study, the survey approach is chosen.

Fu“her, Kerlinger (1986) classifies the survey approach according to the methods of

Obtaining - , : : o
bta’nmg information that is by personal Interview mail questionnaire, panel,

elephone ang controlled observation. Although he considers the personal interview as

the mos powerful tool for social scientific survey research, this study elects to use the

SMictured questionnaire survey method. This approach is advocated where there is

already a strong body of accepted theory, models or concepts (Aripin, 2004). There

I numerous studies on the subject of project SUCCESS and taking into account all the

Wributes highlighted by the previous studies this study is able to construct a

Co . \
Mprehensive theoretical framework.

This study involved the combination of result area and organizational areas of

“Onstruction projects. As such, it is not only concerning technical issues but also

Mnagement areas. In this aspect, Gill and Johnson (1991) state that when the study

"MVolye management contexts, in principle the research should be done through

testing a hypothesis by data analysis or describing the behavior of a specific
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Populati
Pulation. However, Supranto (1986) advocates data analysis on the behavior of

individ o
ual and role of organization to correlate management problems.

Accordi
ding to Lester (1980) and MAMPU (1987) prior to the commencement of any

Tesearch s
, the researcher needs to determine the type of research and how it will be

Carried ‘o
0 &1t -
ut. This is important to enable the researcher to decide on the research

Proc .
€ss, theoretical framework and data collection.

43

RESEARCH PROCESS

Sekar
an (2000) creates a model for a research process as shown in Figure 4.1.

——

Pure research

Interpretation
of data

Applied research

Analysis
of data

or

¥

e

Data
collection

dentification O
problem area

. Research
design

Figure 4.1: The research process for basic and applie

Theoretical
framework

Constructs
Concepts

d research

Source: Adapted from Sekaran (2000)

Thig
Study adopts the research process advocated by Sekaran (2000) and starts with

defy,;
n F
Ing a problem by identifying broad areas of interest through observation and

Preip;
Minary gathering of data synthesized with experienc

¢ within the construction
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indusiry. Th
. en s 3
a theoretical framework is developed that identifies all the attributes of

Project
success. Bas -
s. Based on this, the research framework is then designed and data

Collec i
ted, analyzed, interpreted and reported.

The
research fr: e :
framework for this research study, adapted from Chan et al (2004), is in

tWo
phases : : : " - y
as shown in Figure 4.2. The first phase 18 the data collection comprising

literag
ure revi 4
review, preliminary study and field study. The next phase of the study is the

dat :
a analysis and findings.

LITERATURE REVIEW

Drawn on knowledge published in literature

Develop theoretical framework
Develop structured uestionnaire

PRELIMINARY STUDY

Test the success criteria and factors
Grouping of success factors
Refine research statement

FIELD SURVEY

Respondents
Face-to-face interview

DATA ANALYSIS

Factor analysis

Descriptive statistics
Pearson’s correlation
Multivariate anal sis of varia

nce

CONCLUSION

Figure 4.2: Research framework for this research study

Source: Adapted from Chan et al (2004)
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44 THEORETICAL FRAMEWORK

he main objective of developing a theoretical framework is as a basis and guide for

the research ( Sekaran, 1984). The theoretical framework for this study is shown in

1gure 4.3, 1t is formulated by synthesizing all the attributes of project success as

0Stul; ; ; e L T
Postulated by various researchers and the literature reviewed in Chapter 2.0. The

Tamework, which is a refinement of the diagram in Figure 248, articulates that

r0j : :
Project success comprises two components.

Fi , 3
stly, the project success criteria that explain what are to be achieved. These are the

fesult areas on completion within the required time, within the allocated cost, meets

o Tequired quality, and achievement of stakeholders’ appreciation. The criteria are

©Mpeting and at times conflicting with each other as each criterion is pulling at

differen directions on the same limited resources. The key is not only to balance

these Criteria delicately but the main stakeholders are required to prioritize and agree

N their relative importance at the onset of the project so that when trade-offs happen

T Will not affect project success. Secondly, the project success factors that explain

how o achieve the success criteria. These are the organizational areas cOmprising

Cighteen (18) factors that are classified under the groupings of human management,

I A ;
P ocess, organization, and contract and technical.

. SUmmary, the theoretical framework postulates that project success cOMPprIse the

©Ompletion of project within time, cost, quality and stakeholders’ appreciation, and

fch of these criterion is achieved through the factor groups of human management,

Iocec kg Sk
Process, organization, and contract and technical.
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45  DATA COLLECTION

According to Sekaran (2000) and Zikmund (2000) data sources can be primary and
S¢condary data. This study uses both secondary data and primary data. The principal

SOurces of secondary data are obtained from documentary sources namely books,

Periodicals, professional journals, conference papers, refereed publications, research

Papers, economic reports, statistical sources, government sources, internet information

rticles ang magazines. Primary data are obtained through the preliminary study and

field survey.

The study begins with exploratory work on issues pertaining implementation of

Projects in the construction industry. This include the areas of tendering procedures,

Plocurement  methods, contract —administration, quality ~management, ~risk

management, facilities management, value management, project management, and

“Onstruction management. Zikmund (2000) highlights the importance of exploratory

‘®Search and states that its purpose are to diagnose situation, screen alternatives and

discoye new ideas.

The exploratory work, conducted between 2004 and 20035, includes studying relevant

booksv journals, articles, news, attending  related national and international

conferences, seminars, and workshop, and appointment and involvement 1n national

po]icy‘making task forces. In addition, the exploratory work also includes

lnvesti8ative interviews and discussions with industry players and university lecturers.

e pals of several professional firms, top

industry players comprise princi

man"‘gement of contracting companies, senior officers of government agencies, and

Presidents of regulatory boards (Appendix 11).
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The two-prong approach of both the literature and investigative discussions proves to

be . . . .
effective. The relevant books, articles and news, and various conferences and

semj . . Lt ! . :
Mminars attended have assisted in streamlining and formulating several issues that are

dpparent  and impending within the construction industry. The investigative

di : ; ; _ ;
IScussions with university lecturers, consultants, contractors, government agencies

ad regulatory bodies, and clients enable a more focus, current, and pertinent issue to

¢ the subject of the study. These assisted in identifying a clear and precise statement

Of the recognized problem (Zikmund, 2000).

4,
3.1 Documentary sources
Sec0r1dary data can be freely available and is useful for familiarization process and

&eNerating jdeas (Jesson, 2001) as it provide a body of knowledge to build on

(Zikmung 2000). In addition, Denzin and Lincoln (2000) state that these documents

e valuable as sources of reference and triangulation. Triangulation is used for the

Pplication of two or more methods on the same research problem to increase the

teliah:1:
Sliability of the results (Gummerson, 2000).

A thorough Jiterature review is carried out to identify the problem areas, (0 formulate

the Objectives and to choose the methodology of the study. According to Chan et al

(2004)’ the literature review is to gather information, data and issues that will

‘Ontribute i developing a framework for the study and preparing the structured

WUestionnaires. The information and data collected that are then generalized and

Nalyzeq serves as a window to achieve the objective of the study (Bailey, 1984 and

Balian, 1983,
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452 Structured questionnaire

A major reason for choosing the survey approach rather than relying on secondary

Gata sources is that the questionnaires can be tailored to the precise research

“jectives (Tricker, 2001). The questionnaires in this study are close-ended and

tai - . J s o bl
dilored to the construct of the theoretical framework. However, respondents are given

e option should they choose not to use the given multiple choice answers. A
COmprehensive structured questionnaire with guided interview based on the literature

reyj - :
View of the success criteria and success factors was developed.

The questionnaire deals with three main issues (0 elicit the significance and

COrrelation of both the project success criteria and factors. Firstly, it is with regard to

e fespondents’ demographic profile as required in Section A of the questionnaire.

Secondly, it is about the measurement of importance and agreement on the project

SUccess criteria as required in Section B and Section C. Thirdly, it is the measurement

It importance of success factors as required in Sections D, E and F. The last part of

the questionnaire Section G is an optional section should the respondents wish to offer

their comments and views. A sample of the questionnaire is attached in Appendix 12.

T : : 3
he questionnaire comprises seven sections as follows:

L. Section A pertains to the respondents’ demographic profile.

2. Section B collects data pertaining o the importance of project success criteria.

This section addresses respondents’ perception of what are the important

n any successful implementation of projects. The

criteria to be achieved i

respondents are required (0 rank these success criteria. It also includes the

description of each of the project success criteria.

3. Section C pertains to agreement on project success criteria. This section still

addresses the views of the respondents with regards to success criteria. But
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instead of its importance, the questions aim at measuring the respondents’

agreement on statements pertaining the success criteria.
4. Section D is on the importance of success factors for various criteria. This

section addresses the respondents’ perception of what are the levels of

importance of the success factor groups in achieving each of the success

criteria. The respondents are required to rank these success factor groups.

5. Section E is on the importance of success factors within the success factor

groups. This section requires the respondents (o rank each of the success

factors within the four factor groups.

6. Section F is on the importance of elements of success factor. This section aims

at measuring the respondents’ perceptions on the description of each of the

project success factors.

7. Section G records the comments and Views of the respondents.

Although (i study deals with measurement that is subjective and abstract, it could be

tans|ateq into numeric data through the use of scale and analyzed through statistical

Aalysis (Ahmad Mahdzan, 1992). As such, the scale of importance and the scale for

ranking used is the five-point scale of 1 to 5 as follows: (1) Least important, (2) Quite

Mportant, (3) Important, (4) Very important, and (5) Critically important. In addition,

e Scale of agreement used the Likert scale of 1 to 5 where (1) Totally disagree, (2)

Dlsagree, (3) Neutral, (4) Agree, and (5) Totally agree.

Peterson (2000) states that as the questionnaire is the ‘heart and soul’ of a research, it

NSt be constructed effectively to ensure the respondents decode the research

festions as intended by the researcher and the answers are encode to provide the

I " s ‘vag @ . 1
®levant information. As such, in drafting the questionnaires, several points are
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considered to ensure reliability, accuracy and unbiased responses. The questionnaires
are simple, brief and specific (Peterson, 2000), relevant, accurate, and not leading,

1(’aded, ambiguous, or double-barrel questions (Zikmund, 2000), uplifting and not

boring 50 as to motivate respondents to become involved (Ahmad, 2003) and involves

3 . ;
Selling’ as (o why it is important to participate in the survey o encourage cooperation

(TriCker, 200 | )

45.3 Preliminary study

ConleCting a preliminary study prior to the actual field study is a best practice (Liaw

4nd Goh, 2002, and Naoum, 1998). Preliminary study is beneficial as it sets and paves

the Way to achieve the objectives of the study (MAMPU, 1987). According to Ahmad

Mahdzan (1992), preliminary study is carried out to test the relevance and clarity of

the Questionnaires, the suitability of the scales used, and the duration and cost of the

"erviews, These will then be the basis of the actual field study.

As such, this research conducts a preliminary study in 2006 for duration of three

Months, The objectives of the preliminary study are to test the success criteria and

faCtorS’ for the purpose of grouping the success factors into generic factor groups, and

the Selection of significant success factors. The interviews are based on the structured

QUestionnaires. The respondents are from a working group of thirty (30) professionals

om the public and private sectors Who have been chosen and appointed by the

CorlStruction Industry Development Board Malaysia to develop the curriculum for the

Nation ) training module for ‘Certified Construction Project Manager’ (CCPM). T heir

1 : o « 1 e
qu&llﬁcations range from architect, quantity surveyor, and engineer who have mor

an |5 years experience in the construction industry.
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The questionnaires are given to all the members of the working group and twenty-five
e completed. The interviews are carried out face-to-face with the respondents to
assist in any queries faced by them. The focus of the preliminary study is for the
espondents to rank the success criteria and success factors, and relevant

questionnaires regarding the success factors using the scale of 1 to 5 as mentioned in

Paragraph 4.5.2.

Administratively, the outcome of the preliminary study shows that, notwithstanding

*0me minor amendments, the questionnaires are clear and relevant to the objectives of

the study. The utilization of the five-point scale is found (o be equally suitable as the
®Spondents are able to measure their perceptions using the scales. In addition, the
MMuctureq questionnaires using face-to-face interview technique is very effective to
Clear any queries from the respondents. It is also noted that not more than two

Nterviews could be carried out within a day. Although the actual time to answer the

uctured questionnaires is less than one hour, but respondents are equally eager to

e .
XPand on the reasons for their responses.

To analyze the data, the success criteria are ranked based on the frequency of the

"®Sponses received. The criterion that is frequently picked-out by the respondents is

fnked as first, The next frequently picked-out criterion is ranked as second and this

89¢5 on un(il the last of the four criteria. Similarly, this simple technique of frequency

i Mention is carried out for ten (10) Success factors. This technique is used by

Belags; ang Tukel (1996) and White and Fortune (2002).

The fesult of the preliminary study shows the success criteria ranked as first 18

t ' gl P “ry ’
stakeh()ldpm' appreciation’, second is ‘Quality’, third is ‘Cost’ and lastly Time'.
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Th
] € top ten success factors chosen are ‘Team and leadership, Project manager,
Mom'nunication, Stakeholder management, Planning, Scheduling, Organization,
th:mtoring and control, Financial resources and Quality management’. In addition,
findings of the preliminary study grouped the success factors into the factor
gro ‘
Ups of ‘Human management, Process, Organization, and Contract and technical’.

The '
grou is bv : -
ping is by applying the factor analysis technique to all the identified success

fact
Ors (further explained in paragraph 4.6.1).

Usin
g th i s
e classifications of the success factor groups, the result of the preliminary
Study ¢y
at chooses 10 critical success factors falls under the groupings of ‘Human

"lana e P
gement’, ‘Process’ and ‘Organization’ as shown in Figure 4.4. The emphasis of

hl]m
an : y
management being the highly ranked success factor is also taken into

Considerat;
era : - ¢
tion in synthesizing the research statement as stated in Chapter 1.

UCCESS FACTORS

SUCCESS CRITERIA -
| L

|

CESS

TEAM & LEADERSHIP
4 HUMAN

_PROJECT MANAGER
) %’ MANAGEMENT

COMMUNICATION
Meets required STAKEHOLDER MANAGEMENT

-~ Quality | |s. PLANNING / PROCESS

6. SCHEDULING
E\

- ()RGANIZATI()NAL STRUCT
e
(ORGANIZATION

Stakeholders’
appreciation

Com ithi
plg::tw"h'“ ¢ MONITORING & CONTROL
. FINANCIAL RESOURCES

[ o oge e S L
- S
- N e G “U‘

[ {.d
B

PRO

Completes within
Time

—

e ———— <_,__,__,____,__’__‘___.____—‘,__————

Figure 4.4: Categorization of Success factors in the preliminary study
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The findings of the preliminary study are presented in various seminars and
Congresses in Malaysia and in international conferences in Indonesia, Singapore, and
Canada, The objectives are to test the idea and the concepl of project success as
POstulated in the study, and the ranking of success criteria and the critical success
factors, The concept and the ranking of both the criteria and factors in the seminars

4d conferences are favorably received by the participants.

454 Field survey

The field study is conducted through personally assisted questionnaire or face-to-face

 ensure that the respondents understand the approach and objectives of the study, the

““Mponents of project success and the definition of each criterion and factor. Naoum

(1998) ang Ahmad (2003) claim that this is the best method of data collection as it not

: h
Only ensures a high response rate but also accuracy of results. According to them wit

the Physical presence of the researcher, the respondents will complete the

Uestionnaires and any ambiguity or doubt will be clarified and explained directly and

lrnmediately.

ject i ntation in
The respondents are requested to reflect on successful project impleme

. i i stions
Which they have been involved. This will assist them to answer the que

‘tuati ' nd for those particular
according to the perception of actual situation of the projects a p

Pojects to be their frame of reference. This technique is similarly applied in the

Mdies conducted by Pinto and Prescott (1988), and Wang and Huang (2005). Upon

~ S ical
¥Mpletion of the interview survey, most respondents requested for the theoret

i 5 ed to be
frarneWork for their reference. In addition, several respondents also request
i e .
Mormed of the final analysis.
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455 Sample selection

The process of sampling involves a small number of the whole population to derive
conclusions regarding that population (Supranto, 1986). This means that the
I . , , ‘o

espondents from the sampling will represent the population for the research (Naoum,

1998, and Sekaran, 2000).

There are two main techniques of sampling, that is probability sampling and

n°“Pr0bability sampling (Sekaran, 2000; and Liaw and Goh, 2002). On the onset, this

Study chooses the probability sampling as according to Zikmund (2000) this technique

ehsures that every member of the population has an equal probability of being

Selected and as such, it is not bias which is inherent in nonprobability sampling.

The Criteria set for the sampling of respondents are to ensure that they would be able

- Iepresent the population as required in the scope of the study. The criteria for the

re
Spondents are as follows:

a. The respondents must be involved in public sector projects namely

government housing, clinics, offices, and infrastructure projects such as

roads, highways, dams and bridges implemented through PWD, DID,

relevant other government agencies and Ministry of Finance Malaysia;

b. The respondents held the position of project director (PD) or project

manager (PM) of project management teams if it is in-house or PMC firms

if externally appointed;
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c. The in-house project management teams are formed for a specific project
and are actively engaged in project management services from inception

until project closed-out;

d. The PMC firms are registered with the Ministry of Finance Malaysia and
are actively engaged in project management services from inception until

project closed-out;

€. The respondents must have experience of not less than 10 years in the

construction industry; and

f. The projects undertaken by the respondents are successful based on the

perception of the respondents.

These Criteria are very important to ensure the selection of suitable respondents who
arry out the role of project directors and project managers of government projects
and are involved throughout the project life cycle. Based on the above criteria, the
®Spondents are project managers and project directors with more than 10 years

®Xperience from in-house project management teams in PWD, DID, and Ministry of

Finance and if externally appointed are from active PMC firms registered with the

Ministry of Finance Malaysia appointed for government projects. They are chosen as

'eSpondents because public sector projects are implemented through PWD, DID, other
felevant government agencies and Ministry of Finance Malaysia as discussed in

chapter 3.
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Respondents from the government agencies are in-house project management teams
Specifically formed for special projects in the PWD, DID, and Ministry of Finance
Malaysia. There are sixteen (16) special project teams comprising a total of thirty-four
(34) project director and project managers. Out of this total, only twenty-six (26)

Project directors and project managers meet the criteria set for the respondents.

Respondents from the private sector are the PMC firms registered with the Ministry
of Finance. There are a total of eighty (82) PMC firms registered with the Ministry of
Finance, where seventy (70) firms are from Semenanjung Malaysia and twelve (12)
firms are from Sabah and Sawarak. Since this study does not encompass Sabah and
Sarawak, only the 70 firms from Semenanjung Malaysia are considered. All the 70
firmg are contacted but upon further checking only thirty-seven (37) PMC firms are
Still active while the remaining thirty-three (33) PMC firms are either not active or not
{otally engaged in project management services. Within the 37 active firms, there are
total of hundred and two (102) project directors and project managers and out of that

otal, seventy-six (76) of them meet the criteria set for the respondents.

As such there is a total population of hundred and thirty-six (136) project directors
And project managers comprising thirty-four (34) from in-house project management
(eams specifically formed for special projects in the PWD, DID, and Ministry of
Finance Malaysia and hundred and two ( 102) from PMC firms registered with the

Ministry of Finance. Out of this total, the respondents for this study is 102 project

director and project managers which amount to seventy-five percent (75%) of the
POpulation. These respondents comprise twenty-six (26) project directors and project

Managers from in-house project management teams from PWD, DID and Ministry of
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Finance Malaysia and seventy-six (76) project directors and project managers from

PMC firms.

The Population and respondents are shown graphically in Figure 4.5.

PROJECT MANAGEMENT TEAMS
| ]
Government in-house
Project management PMC firms
Teams ;
' | [
Project Teams Semenanjung Sabah and
(16 teams) Malaysia Sarawak
l (70 firms) (12 firms)
|
Respond J i |
do ngto ;ez?tgr;:l:r?a Re;}i‘::d;:;[;n.‘:ho Active Firms Non-active Firms
(8 PD and PM) (26 PD and PM) (37 firms) _ (33 firms)
l
LEGEND: [ l
PMC: Project Management Consultant Respondents who Respondents who do
Project Director meet criteria not meet criteria
Project Manager (76 PD and PM) (26 PD and PM)

Figure 4.5: Respondents for this study

46 ANALYSIS OF DATA

Anal)/sis of data would generate acceptable conclusive results through statistical
Meang (Norusis, 1990) and able to construct a detail description of a phenomenon, to
Provide recommendations to the problems identified (Kamaruddin and Roslim, 1990).
Edwards and Talbot (1999) note that for survey design, data analysis is mainly

through descriptive statistics and some statistical testing.
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In this study, data is analysed using the statistical package for social science (SPSS)
Software employing multivariate statistical analysis comprising factor analysis,
descriptive statistics, Pearson’s correlation coefficient, and multivariate analysis of
Variance (MANOVA). According to Zulkarnaian and Hishamuddin (2001), SPSS is a

Popular statistical package used in the field of science namely management, education

and economy. Based on the literature review, majority of the previous studies in

Project management utilize multivariate statistical analysis. This method is able to

dnalyze data to explain the relationship between the different variables of project

SUccess and to identify the key factors that would not be ascertained by other methods

(Shenhar o al, 2002).

Interg] consistency condition of the data set or internal coherence of data is

Mportant in any data evaluation (Hair et al, 1998, and Aripin, 2000). This condition is
necesSary since any comparative assessment to be valid it has to be made on equal
baSiS, that is comparing like against like and that data are not bias. In this condition,
Whatever conclusion is derived should be able to reflect the correct situation of the

Problem being investigated. As such, in order to achieve the requirement of high level

of trustworthiness of the research findings, internal consistency tests are performed on

the data ser. pata consistency is thus measured by the value of the alpha coefficient

Obtaineq, This means that the higher the value of the coefficients obtained the more

Consistent will be the data set. A mark below 0.70 is considered as lack of internal

fOnsistency (Nunally, 1978).

206



46.1 Factor analysis

Factor analysis is a mathematical procedure and is applied mainly to reduce the
Mmber of variables, to identify relationship or something in common between
Variables, and to classify or group these variables (Williams and Monge, 2001). This
Study applied factor analysis in identifying the grouping of the success factors and
feduces a set of variables to a smaller number of variables or factors. The essential

PUrpose of factor analysis is to describe, if possible, the covariance relationships

dmong many variables in terms of a few underlying, but unobservable, random

Auantities called factors (Johnson and Wichern, 2002). It examines the pattern of
Itercorrelations between the variables, and determines whether there are subsets of

Vatiables or factors that correlate highly with each other but that show low

Correlations with other subsets or factors (Williams and Monge, 2001).

There are different methods of extracting the factors from a set of data such as

Principa] components analysis, principal axis factoring, image factoring, maximum

likelihOOd factoring, alpha factoring, unweighted least squares factoring, and

eighted least squares factoring. The method chosen depends on the size of the
Samples;, the number of variables and the communality estimates between variables.

HoWevar, whichever methods used generally produce similar results (Statsoft, 2003).

The principal components analysis (PCA) to extract the factors is chosen for this

Study, ag according to MSITStore (2007), PCA is often preferred when the main aim

Of the analysis is to detect or classify structure. PCA with a varimax rotation method

i Carried out through the SPSS factor program. This method transforms a set of

Variables into a new set of composite variables or principal components that are not
e linear combinations of variables, called factors,

¢ . 5
Otelated with each other. Thes
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account for the variance in the data as a whole. The best combination makes up the
first principal component and is the first factor. The second principal component is
defined as the best linear combination of variables for explaining the variance not
dccounted for by the first factor. In turn, there may be a third, fourth and Ath
COmponent, each being the best linear combination of variables not accounted for by

the prevyi
re : : . .
Previous factors. The process continues until all the variances are accounted for.

Tab .
le 4.1 is the Measure of Sampling Adequacy (MSA) that provides the degree of

inter, ! '
Correlation among variables that ranges from O to 1. For any variable that scored

bel : .
OW 0.5 is considered as inadequate and unacceptable (Jantan and Ramayah, 2006).
Ev

en the score of between 0.5 to 0.7 is not strong enough and considered as mediocre

and m; :
d miserable. Hair et al (1998) suggest the index of 0.70 or above as middling, hence

i " .
Sused in this study.

Table 4.1: Measure of Sampling Adequacy

——

— Measure of Sampling Adequacy (MSA) Comments
0.80 above Meritorious

—— 0.70 - 0.80 Middling

e 0.60 - 0.70 Mediocre

— 0.50 - 0.60 Miserable

. Below 0.5 Unacceptable

Source: Jantan and Ramayah (2006)

In th :
this study, thirty-three (33) success factors are subject to factor analysis. Initially,

th : : . :
€ appropriateness of factor analysis (0 be carried out is assessed through two

Statigt; :
atistical measurements; Kaiser-Meyer-Olkin (KMO) and the Bartlet’s test of

Spherin v 4 :
phtmcxty. The KMO index quantifies the degree of intercorrelations among the
Varj . :

riables and the appropriateness of factor analysis.
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The Bartlett’s test of sphericity is a statistical test for the presence of correlations
among the variables. It provides the statistical probability that the correlation matrix
has significant correlations among at least some of the variables. The significant of
the tegt (p-value <0.05) indicates that factor analysis is appropriate to be conducted.
AS shown in Table 4.2, the value bf the KMO (0.747) exceeds the minimum

acceptable level and the Bartlett test is significant (p-value<0.000) at 0.05

Signi & ;
gnificance level. As a result, factor analysis is carried out.

Table 4.2: Summary statistics of KMO and Bartlett’s test

——
KMO Measure of Sampling Adequacy b

Bartlett's Test of Sphericity Approx. Chi-Square 872.302
Degree of freedom 153
- . p-value 0.000

For the purpose of this study, four (4) factors are set to be extracted. The four factor

8roups extracted with their respective items, factor loadings, percent of variance,

“Umulative variance and reliability coefficients are summarised in Table 4.3. The

factor group ‘Human management’ contains eight factors with factor loadings ranged

from 0,631 (0 0.785. Eight factors load on the second group of ‘Process’ with factor

loadjngs ranged from 0.570 to 0.773. The third group ‘Organization’ is made up of

€0 factors, Their factor loadings ranged in size from 0.517 to 0.737. Eight factors
formeg the fourth group ‘Contract and technical’ with factor loadings ranged from
0459 (o 0.742. The fourth factor group explain 61.04% of the total sample variance.

All factor are reasonably reliable as the Alpha’s coefficients are above the threshold

Value of (.70
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Table 4.3: Summary statistics of factor analysis and reliability coefficients

—

Factor Individual factors Factor % of | Cumulative | Alpha’s
—Group Loading | Variance (%) Coefficient
Human Communication 0785 | 33.074 | 33.074 0.930
Management | Project manager 0.770
Stakeholder 0.744
management
Team and leadership 0.736
Project definition 0.676
Client consultation 0.670
and acceptance
Performance, 0.656
effectiveness and
efficiency
Attitude, behaviour 0.631
e and commitment
Process Quality management 0.773 10.930 44.004 0.723
Scheduling 0.767
Planning 0.743
Risk management 0.722
Monitoring and 0.717
control
Documentation 0.677
Troubleshooting 0.648
e~ Safety program 0.570
Organization | Financial resources 0.737 0.942 53.946 0.875
Policy and strategy 0.733
Learning organization 0.724
External environment 0.714
Organization structure 0.707
Empowerment 0.642
Culture 0.641
Top management 0.621
support
Goal/ objective and 0.606
mission
Resources and 0.517
e~ personnel
Contract and | Innovation 0742 | 7089 | 61.035 0.812
Technica] Contractor 0.720
Technical 0.713
Contracting 0.710
Design 0.687
Estimate 0.610
Project characteristics 0.571
e Technology 0.459
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A
S suggested by Jantan and Ramayah (2006), the score of above 0.70 is middling and
such is used in this study. Hence, based on the factor analysis, the significant

fac .
tors that achieve a score of above 0.7 are adopted for this study. This is shown in

Table 4 4,
Table 4.4: Significant success factors
Factor Items Factor Loading Alpha’s
m Coefficient
manaagr;me Communication 0.785 0.930
nt Project manager 0.770
Stakeholder management 0.744
? Team and leadership 0.736
Cess Quality management 0.773 0.723
Scheduling 0.767
Planning 0.743
Risk management 0.722
Monitoring and control 0.717
Organization Financial resources 0.737 0.875
Policy and strategy 0.733
Learning organization 0.724
External environment 0.714
Organization structure 0.707
g::t“}m and Innovation 0.742 0.812
hnical Contractor 0.720
Technical 0.713
— Contracting 0.710

4, B
6.2 Descriptive statistics

Desorin: . : ol
eScriptive analysis converts raw data by rearranging, ordering and manipulating for

#4sy interpretation (Zigmund, 2000). According to Johnson and Wichern (2002) a

1 . :
rge set of data will be difficult to extract relevant information unless the data are

sessed by a summary number, measure of location or central value, or a measure of

Pread or varjation. Descriptive statistics provide such summary by calculating the

lJercftntages, frequency distribution, average, mean and standard deviation.
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Even though Chan and Kumaraswamy (1997) opined that descriptive statistics namely
the mean score does not reflect relationship between attributes and as such are not an
4ppropriate technique to assess overall ranking, others disagree as they used the
technique for such purpose. This technique is amongst that used in studies by Belassi
and Tyke] (1996), Hartman et al (1998), Hartman and Ashrafi (2002), Nguyen et al
(2004), Collins and Baccarini (2004), Iyer and Jha (2005), and Wang and Huang

(2005) to rank the success criteria and factors.

463 Correlation analysis

Correlation analysis establishes and describes the strength and  direction of
®elationship between two variables. The common statistic methods are the Pearson

Correlation and Spearman’s Rho correlation (Williams and Monge, 2001). The

P €arson correlation is used when the data for the variables are interval and it measures

the degree of linear relationship between two variables usually labeled X and Y. The

Spearrnan’s Rho correlation is used when the data for the variables are ordinal. While

In regression, the emphasis is on predicting one variable from the other, in correlation

the emphasis is on the degree to which a linear model may describe the relationship

betWeen two variables.

COrrelation coefficients reveal the magnitude and direction of relationships (Cooper

and Schindler 2001). The sign of the correlation coefficient (+ , -) defines the

dirCCtion of the relationship, either positive or negative. A positive atear

Coefficient means that as the value of one variable increases, the value of the other

Variable increases: as one decreases the other decreases. A negative correlation

Coefficient indicates that as one variable increases, the other decreases, and vice-

Versa,
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The computation of the Pearson product-moment correlation coefficient is as follows:

o= cov(yx)
\/var(y) *var(x)

Where

Cov(y,x) = the covariance of y and x

Var(x)= the variance of x

Var(y)= the variance of y

This study applied Pearson’s correlation coefficient to investigate the relationship

b . X 2 ek
Ctween project success, project success criteria and

project success factors. The

Iterpretation of the values of correlation coefficients as compiled by Zakaria and Md

Som (2001) is shown in Table 4.5. The interpretation of the values ranges from 0O to

-1, where the absence of a relationship is expressed by a coefficient of zero and a

Perfect positive or negative correlation is expressed by a coefficient of +/- 1.

Table 4.5: Interpretation of the values of correlation coefficient

'\

Values of Correlation
—___ Coefficient (r)

Interpretations

Guilford (1956)

Norusis (2002)

00

<00 to +/-0.2

No linear correlation

Very weak correlation

402 to +/-0.4

Very weak correlation

Low correlation

~3-0.4 to +/-0.6 or +/-0.4 to +/-0.7

Weak correlation

Medium correlation

Moderate correlation

-3-0.6 to +/-0.8 or +/-0.7 to +/-0.9

High correlation

Strong correlation

0.8 t0 +/-1.0 or +/-0.9 to +/-1.0

Very high correlation

Very strong correlation

44_]'0

\

Perfect positive or
negative linear

correlation

Source: Adapted from Zakaria and Md Som (2001)
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464 Multivariate analysis of variance (MANOVA)

In this study, MANOVA is carried out to test whether there is a significant difference
of perception of project success criteria and project success factors between
feSpondents’ demographic characteristics; years of experience, qualification, sector,

type of project completed and position held.

The purpose of a f test is to assess the likelihood that the means for two groups are
Sampled from the same sampling distribution of means (Carey, 1998). The purpose of
40 analysis of variance (ANOVA) is to test whether the means for two or more groups
are taken from the same sampling distribution. The multivariate equivalent of the ¢
st is Hotelling’s T2. Hotelling’s T2 tests whether the two vectors of means for the
Wo groups are sampled from the same sampling distribution. MANOVA is the
Multivariate analogue to Hotelling's 72. As such, the purpose of MANOVA is to test

Whether the vectors of means for the two or more groups are sampled from the same

Sampling distribution.

In MANOVA, the null hypothesis tested is equality of vectors of means on multiple

dependent variables across groups (Hair et al, 1998). MANOVA examines similarities
And differences among the multivariate mean SCOres of several populations. The null

hypothesis for MANOVA is that all of the centroids (multivariate means) are equal:

CHy = ati othesis is that the vectors of centroids
H" = U, =y, =4, The alternative hyp

are unequal: H, : g, # My # Hy # M When the null hypothesis is rejected,
. A M 1 d

aditional tests are done to better understand the data. Cooper and Schindler (2001)

Considered some of the tests that are as follows;

i) Univariate F tests can be run on the dependent variables

i) Simultaneous confidence intervals can be produced for each variable

214



For the multivariate test procedures of MANOVA to be valid, three assumptions must
be met (Hair et al, 1998). These are: (1) the observations must be independent, (2) the
Variance-covariance matrices must be equal for all treatments and (3) the set of p-
dependent variables must follow a multivariate normal distribution; that any linear
Combination of the dependent variables must follow a normal distribution, One of the
COmmon methods to test for normality is by conducting Kolmogorov-Smirnov test.
The null and alternative hypotheses adopted are as follows:

H,: The variable is normally distributed

Hy: The variable is not normally distributed

47  CONCLUDING REMARK

Chapter 4 described the methodology used for this thesis. This study involves the

Survey approach using structured questionnaire method. The research framework for

this study comprises two phases namely the data collection and data analysis. Based

0 data collection, a theoretical framework is formulated by synthesizing the
Altributes of project success. Data are analyzed using the SPPS software employing

Multivariate statistical analysis comprising factor analysis, descriptive statistics,

PearSOn’s correlation coefficient, and MANOVA.

The analyses on the preliminary study, through factor analysis, has assisted in

identifying four (4) significant success criteria of time, cost and stakeholders’

ppreciation and eighteen (18) significant success factors that have been classified

Under the success factor groups of human management, process, organization, and

Contract and technical.

The following chapter presents the result of the field survey.
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CHAPTER 5: ANALYSIS AND FINDINGS

50 INTRODUCTION
This chapter describes the analyses of data through the various multivariate statistical
teChniques and the discussion on the findings. Data collection for primary information

18 conducted through a questionnaire survey and is analysed using SPSS software.

There are three parts to the analyses. Firstly in paragraphs 5.1 and 5.2, the analyses
¢ on the background of the respondents and the measurement of data to ensure
Consistency and validity. Secondly in paragraphs 5.3 and 5.4, the analyses are on the
interpretation of the data with regards to project success criteria and success factors.

This includes the correlation between success criteria and success factors and the test

of significance of relationship between project success and its components. Thirdly in

Paragraphs 5.5 and 5.6, the analyses comprise testing of perception of project success

Criteria and success factors between demographic characteristics to see if there are

Significant differences.

51  BACKGROUND OF RESPONDENTS

Table 5 summarises the demographic characteristics of the respondents. The

"eSpondents are classified by years of experience, qualification, employment sector,

Ypes of project and their post within the project team. In terms of majority of the

"Spondents, 59 respondents (57.8%) have @ working experience of more than 20

Years; 62 respondents (60.8%) are engineers, 76 respondents (74.5%) are employed in

the Private sector, 52 respondents (51.0%) are involved in education projects, and 75

"eSpondents (73.5%) are project managers.
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Table 5.1: Demographic characteristics of the respondents

Demographic Characteristics Frequency Percentage

Years of Experience 10 to 15 years 22 21.6
15 to 20 years 21 20.6

L More than 20 years 59 57.8
Qualification Quantity Surveyor 23 22.5
Architect 14 13.7

Engineer 62 60.8

Others 3 29

Sector Government 26 25.5
Private 76 745

Project completed Education projects 52 51.0
Health projects 13 123

Housing projects 5 49

Security projects 5 49

Others 27 26.5

Project Team Project Director 27 26.5
Project Manager 75 f 5

As shown in Table 5.2, there are a total of 102 respondent

s where 76 (74.50%) are

from private sector and 26 (25.50%) are from public sector. Most of the respondents

e professionals namely 62 Engineers (60.78%),

23 Quantity Surveyors (22.55%),

and 14 Architects (13.73%). The remaining 3 respondents (2.94%) are experienced

Sub-professionals. The total 102 respondents is taken through structured survey which

'®presented the overall total population involved and the

®ough in statistical approach that require minimum of 35 only.

Table 5.2: Number of respondents by sector a

numbers are more than

nd qualification

’\ Qualification
Sector Quantity ' Total
B Engineer Surveyor Architect Others
Government 20 3 3 0 26
(76.92%) (11.54%) | (11.54%) (0%) (25.50%)
Private 0 20 5 3 76
Pr— (55.26%) (26.32%) | (14.47%) (3.95%) (74.50%)
Total 62 23 14 3 102
o (60.78%) (22.55%) | (1 3.73%) (2.94%) (100%)
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Since 80 respondents (78.43%) have more than 15 years experience (20.58% with 15

to . )
20 years experience, and 57.84% with more than 20 years experience) as shown in

Table 5.3, it is expected that they will be able to provide accurate and reliable

in il : -
formation. The experience of the remaining 22 respondents (21.57%) is within the

Period of 10 to 15 years.

Table 5.3: Number of respondents by qualification and years of experience

\
. Years of Experience
ualification More than 20 Total
v 10 to 15 years | 15 to 20 years years
Ngineer 14 10 38 62
(22.58%) (16.13%) (61.29%) (100%)
Quantity Surveyor 6 6 11 23
(26.09%) (26.09%) (47.83%) (100%)
Architect 2 3 9 14
(14.29%) (21.43%) (64.29%) (100%)
Others 0 2 1 3
LT\ (0%) (66.67%) (33.33%) (100%)
otal 22 21 59 102
(21.57%) (20.59%) (57.84%) (100%)

Table 5.4 shows the breakdown by projects undertaken by the respondents. Majority

of the projects are building projects comprising 73.53% and others which are mainly

Infrastructure projects comprise 26.47% of the total projects managed by respondents.

Table 5.4: Number of respondents by se

ctor and project completed

\
Project completed Total
Sector Education Health Housing Security
- e Projects Projects projects Projects Others
Government I 10 1 1 13 26
(3.85%) (38.46%) (3.85%) (3.85%) | (50.00%) | (100%)
Private 51 3 4 4 14 76
e (67.11%) (3.95%) (5.26%) (5.26%) | (18.42%) | (100%)
Total 52 13 5 5 27 102
O (50.98%) | (12.75%) (4.90%) | (4.90%) | (2647%) | (100%)
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Table 5.5 identifies the positions of the respondents in the projects undertaken. The
I :
esult in the table shows that 75 of the respondents (73.53%) are project managers and

the remaining 27 respondents (26.47%) are project directors.

Table 5.5: Number of respondents by project completed and team position

’\
Project damulatel .Posit'ion in the Pro_|e.ct team Toul
Project director Project manager
Education project 9 43 52
(17.31%) (82.69%) (100%)
Health project 4 9 13
(30.77%) (69.23%) (100%)
Housing project 1 4 5
(20.00%) (80.00%) (100%)
Security project 1 4 5
(20.00%) (80.00%) (100%)
Others 12 15 27
e (44.44%) (55.56%) (100%)
27 75 102
Total (26.47%) (73.53%) (100%)

52  INTERNAL CONSISTENCY OF THE SCALE

In thig research, the response captured pertaining to the project success criteria and

Project success factors are ranked using scale of order of importance. The least

Mportant is assigned the value of 1 and the most important the value of 5. Hence, the

high value of the scale suggests importance and alternatively, the low value of the

SCale reflects non significance of importance as perceived by the respondents. Then

for each of items being considered, the Cronbach’s alpha coefficients are calculated as

Shown in Table 5.6. For this purpose, the cut-off point of 0.70 is used as the

benChmark.

219



Table 5.6: Reliability coefficients

T Variable Number of items Cronbach’s alpha
I —

Project success 4 0.892
Time 3 0.713
Cost 3 0.714
Quality 3 0.795
Stakeholders’ appreciation 3 0.852
Human management 4 0.930
Process 5 0.723
Organization 5 0.875
Contract and technical 4 0.812
Team and leadership 3 0.747
Project manager 3 0.791
Communication 3 0.767
Stakeholder management 3 0.791
Planning 3 0.795
SCheduIing 3 0.759
Monitoring and control 3 0.724
Quality management 3 0.815
Risk management 3 0.886
Organization structure 3 0.713
Financial resources 3 0.737
Policy and strategy 3 0.802
Learning organization 3 0.852
External environment 3 0.808
Contractin g 3 0.741
Contractor 3 0.744
Technical 3 0.759
Innovation 3 0.847

AS can be seen in Table 5.6, all items investigated records alpha coefficients of

8reater than 0.70. Hence, it can be concluded that the data sets are consistent and

therefore reflect highly of the reliability and validity of the comparisons and

sessments made.
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53 CRITERIA AND FACTORS OF PROJECT SUCCESS

53.1 Project success criteria

Four project success criteria of time, cost, quality, and stakeholders” appreciation have
been identified. In the survey, the respondents are asked on the importance of these
four success criteria using the scale of 1 to 5. The mean of these values are then
Computed. The result in Table 5.7 shows that the respondents agree all the four
Success criteria are important considering that all the criteria recorded a mean score of
above 4. The mean score for ‘Quality’ is 4.32, for ‘Stakeholders’ appreciation’ is

4.17, for ‘Time’ the mean score is 4.09 and for ‘Cost’ it is 4.04.

Table 5.7: Importance of the success criteria

P —
Criteria Mean score
Quality 432
Stakeholders’ appreciation 4.17
Time 4.09
(Cost 4.04

Detailed evaluation on each of the descriptions pertaining to the four criteria as
described above is given in Table 5.8. The mean scores for each description within the
Success criteria are computed. Within the ‘Quality’ criterion, the most important
desCription is ‘complete as required by specifications, drawings, etc’ with a mean
Score of 4.62; followed by ‘good workmanship and minimum defects’ and ‘minimum
Scope change’ with a mean score of 4.33 and 4.01 respectively. In terms of
Stakeholders’ appreciation’ criterion, ‘stakeholders’ satisfaction’ is considered as
the most important recording the highest mean score of 4.58; followed by ‘meet
Client’s objective and requirement’ with a mean score of 4.33 and ‘yield profit,

b“Siness and other benefits’ with a mean score of 3.62.
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For the “Time’ criterion, ‘complete on or before date of completion’ with a mean score
0f 4.49 is the most important followed by ‘delays rectified’ and “minimum extension
of time’ with a mean score of 3.99 and 3.80 respectively. For the ‘Cost’ criterion
‘complete within budget’ with a mean score of 4.36 is the most important followed by
‘Minimum claim’ with a mean score of 3.94 and ‘minimum variation’ with a mean

Score of 3.82.

Table 5.8: Mean scores for each description of the success criteria

\\
Rank Criteria/ Description Mean
. Score
Quality
I Complete as required by specifications, drawings, etc. 4.62
2 Good workmanship and minimum defects 433
3 Minimum scope change 4.01
Stakeholders’ appreciation
1 Stakeholders' satisfaction 4.58
2 Meet client's objectives and requirements 433
3 Yield profit, business and other benefits 3.62
\
Time
1 Complete on or before date of completion 4.49
2 Delays rectified 3.99
3 Minimum extension of time 3.80
\
Cost
I Complete as budgeted 4.36
2 Minimum claims 3.94
B S Minimum variation 3.82

Since all the four success criteria are considered important, then all these criteria are

bemg taken into account in the next question to the respondents. The respondents are

"equired to rank, using the scale of 110 5, of what they perceived as the important

Success criteria for the successful completion of project. The mean of these values are
then computed and then ranked accordingly. The results are as shown in Table 5.9. At
the top most of the scale of preference is ‘Stakeholders’ appreciation’ with the mean
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value of 4.18. This is followed by ‘Quality’ and ‘Time’ with a mean score of 3.98 and

3.88 respectively. The lowest preference level is ‘Cost’ with a mean score of 3.65.

Table 5.9: Ranking of project success criteria

M
Rank Criteria Mean score
1 Stakeholders’ appreciation 4.18
2 Quality 3.98
3 Time 3.88
4 Cost 3.65

Since the ranking is vital to this study, another set of questions with similar intention
IS put forward to the respondents in the form of comparing two criteria against each
Other. The respondents are required to agree or disagree, using the scale of 1 to 5, on
- Statements that compare the importance of one criteria over another. The overall
Means for each of these criteria are computed and ranked. Althoughrthe value of the
Mean scores are slightly different from that of Table 5.9 above but similar results are

Obtained in which ‘Stakeholders’ appreciation’ is ranked highest, followed by

‘Quality’, “Time’ and ‘Cost’ as shown in Table 5.10.

Table 5. 10: Ranking of project success criteria

e —
Rank Criteria Mean score
1 Stakeholders’ appreciation 3.47
2 Quality 3.32
3 Time 2l
4 Cost 2.49

The ranking of these success criteria is further analysed in term of the perception of

fespondents from the government and the private sectors as shown in Table 5.11.
Both respondents in the government and private sectors ranked ‘Stakeholders’

Apreciation’ as the most important success criterion. However, the next two criteria
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of importance are ranked oppositely. Respondents in government sector perceive
Criterion of ‘Quality’ while it is the criterion of ‘Time’ for respondents in private

sector. ‘Cost’ is ranked as the least important by respondents from both sectors,

Table 5.11: Ranking of success criteria by sectors

\
S Sector
uccess criteria —
Government Private
Stakeholders' appreciation I 1
Quality ) 3
Cost 4 4

Note: The value in each cell is the rank

The analysis is further carried out based on the years of experience of respondents.
There seems to be slight difference of perception between the categories. Table 5.12
feveals that those with 15 to 20 years of experience and with more than 20 years of
®Xperience give similar ranking on the importance of success criteria. However, the

fanking of importance is different by respondents with relatively less experience (10

o 15 years). The former ranked ‘Stakeholders’ appreciation’ while the latter ranked
‘Quality’ and ‘Time’ as the most important Success criteria. Interestingly, all

Tespondents ranked ‘Cost’ as the least important criterion.

Table 5.12: Ranking of success criteria by years of experience

.
Years of Experience
Success criteria More than 20
. years 15 — 20 years 10 - 15 years
Stakeholders' appreciation I ! 2
Quality 2 2 :
Time 3 3 1
C\OSL 4 4 3

Note: The value in each cell is the rank
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53.2 Project success factors

F °110Wing the analysis on the success criteria, the next stage is the analysis on the
Success factors. Respondents are required to rank the relative importance of these
factors in achieving the success criteria. The result is as shown in Table 5.13. The
analysis shows that to achieve the success criteria, the success factor of ‘Human
Management’ is considered as the most important being highest ranked with a mean
Score of 4.44. This is followed by the success factors of ‘Process’ and *Contract and
technical’ with a mean score of 3.77 and 3.36 respectively. Comparatively the least

Important success factor is ‘Organization’ with a mean score of 2.97.

Table 5.13: Ranking of success factor

Ecess factor Mean score
Human management higs
Process 3.77
Contract and technical e
2.97

0rganization

The ranking of these project success factors is further analysed in term of the
Perception of respondents from the government and private sectors. The factors are
fanked based on the mean score and the result is summarised in Table 5.14. Both
'espondents in the government and private sectors ranked ‘Human management’ as
the most important success factor. However, the second most important success factor
is ranked differently by both respondents. Respondents in government sector perceive

the factor of ‘Process’ while ‘Contract and technical’ factor for respondents in
Private sector. The opposite ranking is for the third most important criterion. Lastly,
‘O"ganizari()n' is equally ranked as the least important by respondents from both
Sectors,
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Table 5.14: Ranking of success factor by sectors

mcess factor Sector

Government Private

. _ rrivate
Human Management I 1
3

o

Process

Contract and technical 2

4

= W

Organization
\

Note: The value in each cell is the rank

Table 5.15 summarises the ranking of the project success factors according to years of
€Xperience of respondents. Regardless of years of experience that ranges from 10 to
More than 20 years experience, it is observed that the respondents perceived ‘Human

Management® as the most important success factor followed by ‘Process’, ‘Contract

and technical’, and ‘Organization’.

Table 5.15: Ranking of success factors by years of experience

chess o Years of Experience

10to 15 years | 15to 20 years | More than 20 years
Human Management I 1 :
Process 2 2 2
Contract and technical 3 3 3
Organization 4 ¥ 4

Note: The value in each cell is the rank

533  Success factors within the factor groups

Within each of the four success factor groups, the mean score of individual factors are

fanked in order of importance as perceived by the respondents. The results are given

in Table 5.16.
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Table 5.16: Ranking of individual factors within the factor groups

Rank Success factors Mean Score Average T
Human Management 4.41
! Team and leadership 4,68
2 Project manager 443
3 Communication 4.37
& Stakeholder management 4,16
Process 4.05
I Monitoring and control 4.24
2 Planning 4.10
3 Scheduling 4.02
4 Quality management 3.95
S Risk management 3.95
Contract and technical 3.90
I Contracting 4.24
! Contractor 4.18
3 Technical 4.03
L Innovation 3.4
Organization 3.70
1 Organization structure 4.27
2 Financial resources 3.83
3 Policy and strategy 3.82
% Learning organization 3.33
S External environment 3.17

For the success factor group of ‘Human management', with an average mean score of
4.41, the factor ‘Team and leadership’ is considered as the most important, followed
by ‘Project manager, Communication, and Stakeholder management’. For the success
factor group of ‘Process’, with an average mean score of 4.05, the factor ‘Monitoring
and control’ is the most important, followed by ‘Planning, Scheduling, Quality

Management, and Risk management’. For the success factor group of ‘Contract and

lechnical, with an average mean score of 3.90, the factor “Contracting’ is the highest
fanked, followed by ‘Contractor, Technical, and Innovation. And for the success

factor group of ‘Organization’, with an average mean score of 3.70, the factor

<
Organization structure’ is the highest ranked, followed by the factors of ‘Financial

r 3 . » LJ .
€Sources, Policy and strategy, Learning organization, and External environment’,

227



534 Correlation between success criteria and success factors

Table 5.13 in paragraph 5.3.2 shows the ranking of the success factor to achieve the
overall success criteria. The ranking is based on the computation of the mean scores
for each factor within Table 5.17. Detailed evaluation on the four success factors to
achieve each of the success criteria is as shown in Table 5.17. For the success criteria
of “Stakeholders’ appreciation’, ‘Quality’ and ‘Cost’, the ranking of importance of
the success factors are ‘Human management’, followed by ‘Process’, ‘Contract and
technical’ and ‘Organization’. However, a slight difference is observed for the
fanking of the success factors to achieve the ‘Time’ criterion. As in other criteria, the
Success factors of ‘Human management’ and ‘Process’ are still ranked as most

Important but the factor of ‘Organization’ has been ranked higher than the factor of

Contract and technical .

Table 5.17: Ranking of success factors for each success criteria

e
Rank Criteria/Factors Mean Score
\
Stakeholders’ appreciation
1 Human management 4.57
2 Process 3.62
3 Contract and technical 3.25
4 Organization 3.08
\
Quality
I Human management 4.39
2 Process 3.90
3 Contract and technical 3.56
4 Organization 177
\
Time
1 Human management 451
2 Process 3.80
3 Organization 3.19
4 Contract and technical 3.02
\
Cost
I Human management 4.29
2 Process 378
3 Contract and technical 3.63
4 Organization 2.86
\
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S4INVESTIGATING THE RELATIONSHIP BETWEEN PROJECT

SUCCESS, SUCCESS CRITERIA AND SUCCESS FACTORS

54.1 Project success and project success criteria

In this analysis the correlation coefficients are calculated between project success and
the project success criteria as shown in Table 5.18. When the relevant correlation tests
are performed, the results obtained show that significant relationships are registered
between project success and all the project success criteria. Based on the coefficients,

it can be concluded that the success of the project is highly related to all the criteria of

Stakeholders’ appreciation’; ‘Quality’, ‘Time’ and “Cost’.

Table 5.18: Relationship between project success and project success criteria

h Pears.on’s Significant
Relationship cg::.f:ll:;;xf ~correlation
e —
Project success and Stakeholders’ appreciation 0.697%* High
Project success and Quality 0.633%** High
Project success and Time 0.633** High
Project success and Cost 0.608%* High

\
**Correlation is significant at the 0.01 level (2-tailed).

54.2 Project success factors and stakeholders’ appreciation

The level of the relationship of the project success factors and ‘Stakeholders’
Appreciation’ are tested and the results are tabulated below (Table 5.19). Similarly,
the significant relationship exists between the variables. The result reveals that

Stakeholders’ appreciation’ is highly correlated with ‘Human management’ followed

by ‘Process’, ‘Organization’ and ‘Contract and technical’.
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Table 5. 19: Relationship between project success factors and Stakeholders’

appreciation
P —
Pearson’s Signific
Relationship coefficient of ﬂml t‘x_lm
correlation correauon
Stakeholders’ a jation ¢
s’ appreciation and Human k gl
Management 0.804 Very high
Stakeholders’ appreciation and Process 0.789% High
Stakeholders’ appreciation and Organization 0.748%* High
Stakeholders’ a iati ¢ d
s” appreciation and Contract an e i
technical 0.742 High

**Correlation is significant at the 0.01 level (2-tailed).

5.4.3 Project success factors and quality

Further analyses are conducted on the data sets, where the Pearson’s coefficient
Correlation between ‘Quality’ and the project success factors. The data obtained
Shows significant relationship between ‘Quality’ and each of the success factors
irl"“vS'tigated. ‘Quality’ ‘is found to be highly correlated with Human management’

followed by ‘Process’, ‘Contract and technical’ and ‘Organization’ as shown in

Table 5.2,

Table 5.20 Relationship between project success factors and quality

& Pearson’s Significant
Relationship coefficient of .
correlation correlation
\
Quality and Human management 0.804+* Very high
Quality and Process 0.789** High
Quality and Contract and technical 0.748%* High
Quality and Organization 0.742%* High
\

**Correlation is significant at the 0.01 level (2-tailed).
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54.4 Project success factors and time

The next test involved the project success factors and ‘Time’ in which the result is
given in Table 5.21. The result reveals that significant correlation exists between
‘Time’ and all the success factors. It is found that ‘Time’ is highly correlated with

“Human management’, ‘Process’, ‘Contract and technical’ and lastly ‘Organization’,

Table 5.21: Relationship between project success factors and time

’& . . .
. : Pearson’s coefficient of Significant
Relationship correlation correlation
Time and Human management 0.753** High
Time and Process 0.739** High
Time and Contract and technical 0.727** High
0.711%* High

Time and Organization
\

**Correlation is significant at the 0.01 level (2-tailed).

S.4.5 Project success factors and cost

The relationship between ‘Cost’ and project success factors are tested and the result is

8 shown in Table 5.22. Similarly, there are significant correlations between ‘Cost’

and the success factors. Based on the coefficient ‘Human management’ has the

highest correlation, followed by ‘Process’, ‘Contract and technical’ and

‘
Organization’.

Table 5.22: Relationship between project success factors and cost

Pearson’s coefficient of Significant

Relationship correlation correlation
\ .
Cost and Human management 0.753** High
Cost and Process 0.739** High
Cost and Contract and technical 0.727** High
0.71 1% High

Cost and Organization
e

#*Correlation is significant at the 0.01 level (2-tailed).

231

I'T MALAYA

7

PERPUSTAKAAN UNIVERS]



S.5TESTING FOR DIFFERENCES IN PERCEPTION OF PROJECT
SUCCESS CRITERIA BETWEEN DIFFERENT DEMOGRAPHIC

CHARACTERISTICS

This section aims to find out whether there exist any differences in the perception
pertaining to each of the success criterion between respondents’ demographic
Characteristics that include years of experience, professional qualifications, different
Sectors namely public and private sectors, type of project completed and position held
by the respondents. Therefore, the multivariate analysis of variance (MANOVA)

Seems to be appropriate as there are multiple dependent variables.

The results of Kolmogorov-Smirnov test are presented in Table 5.23 which shows that
all variables being investigated are normally distributed with the corresponding p-

Values found to be not significant since the p-value is more than 0.05 (p-values >

0.05).
Table 5.23: Kolmogorov-Smirnov test of normality
Variable Statistic p-value
Project success 0.130 0.117
Time 0.121 0.200
Cost 0.088 0.150
Quality 0.156 0.061
Stakeholders' appreciation 0.969 0.131]

The assumption of the equality of variance-covariances matrices can be checked
through the Box’s M test. The nonsignificant of the test (p-values > 0.05) indicates the
quality of variance-covariances matrices across the groups. The results of the test for

all groups (demographic characteristics) are summarised in Table 5.24,
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Table 5.24: Box’s M test of equality of variance-covariances matrices

Group Statistic p-value
Years of experience 10.320 0412
Qualification 16.144 0.168
Sector 12.804 0,285
Type of project 9.23 0.445
Position held 18.22 0.078

The results of the Box’s M test for all groups are not significant (p-value > 0.05)

Indicating the variance-covariances matrices are equal. Since both assumptions are

Not violated, the analysis proceeded with the multivariate analysis of variance.

Using the Wilk’s Lambda statistic, the result in Table 5.25 shows that there seems to

be some differences in the perception of project success criteria between years of

€Xperience. Test on the overall means for each criterion shows that, with the

EXception of ‘Time’ criterion, there is no difference among the means of ‘Cosr’
’

‘Quality’ and ‘Stakeholders’ appreciation’.

Table 5.25: Tests of equality of vector of means between years of experience

[

Criteria Years of Experience | Mean F p-value Signiﬁcant
D — difference
Time 10 to 15 years 3.9848 | 3.697 | 0.028 Yes
15 to 20 years 3.9048
— more than 20 years 4.2034
Cost 10 to 15 years 40303 | 2535 | 0084 No
15 to 20 years 3.7937
. more than 20 years 4.1356
Quality 10 to 15 years 43030 | 208 | 0.129 No
15 to 20 years 4.1429
. more than 20 years 4.3898
Stakeholders’ | 10to 15 years 4.1364 1.157 0.319 No
Appreciation 15 to 20 years 4.0476
. more than 20 years 42373
M’s LLambda 0.908 1.185 0.030 Ve
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To determine which level of experience that contributes towards the difference in the
mean in the ‘Time’ criterion the Bonferonni multiple comparison tests of significant is
performed (Table 5.26). The test result reveals that respondents with more than 20
years of experience have a different perception on the factor of ‘Time' compared to

those with 15 years to 20 years of experience.

Table 5.26: The Bonferonni multiple comparison tests

.

Criteria Years of experience Mean Difference | p-value ?iligf;':?::::
Time 10to 15 15 to 20 0.0801 1.000 No
More than 20 10to 15 0.2185 0.218 No
More than 20 15 to 20 0.2986 0.050 Yes

Similar tests are performed on the means of the levels of importance as perceived by
the professionals for each criterion investigated. Using the Wilk’s Lambda statistic,
the result in Table 5.27 shows that there is no significant difference in the perception
Of project success criteria between different professionals. Test on the overall means

for each criterion shows that there is no difference among the means of ‘Time’, ‘Cost’,

‘Quality’ and ‘Stakeholders’ appreciation’.

Likewise, the multivariate analysis of variance tests are performed on the means of
the levels of importance as perceived by the different sectors for each of the criteria
ilIVestigated. The results of the tests between the government and private sectors are
given in Table 5.28. Using the Wilk’s Lambda statistic, the result in Table 5.28 shows
that there is no significant difference in the perception of project success criteria

betWeen different sectors. Test on the overall means for each criterion shows that
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there is no difference among the means of ‘Time’, ‘Cost’, ‘Quality’ and

‘Stakeholders’ appreciation’.

Table 5.27: Tests of equality of vector of means between qualification levels

R —
Criteria Qualification Mean | F | p-value | Significant
— difference
Time Quantity Surveyor | 4.1159 | 0722 | 0.541 No
Architect 42143
Engineer 4.0753
[ Others 3.7778
Cost Quantity Surveyor | 4.1159 | 1.732 | 0.165 No
Architect 4.1667
Engineer 4.0215
| Others 33333
Quality Quantity Surveyor 43623 | 1.079 0.362 No
Architect 4.1667
Engineer 4.3548
Others 4.0000
Stakeholders’ Quantity Surveyor 4.1739 | 0.141 0.935 No
Appreciation Architect 4.2143
Engineer 4.1774
. Others 4.0000
| Wilk’s Lambda 0.900 0.855 0.594 No
Table 5.28: Tests of equality of vector of means between sectors
mia Sector Mean F p-value Significant
. difference
Time Government | ‘41705 | 1022 | 0314 No
Private 4.0658
Cost Government 40256 | 0.027 0.871 No
= Private 4.0482
Quality Government 4.4359 | 2.022 0.158 No
. Private 4.2807
Stakeholders’ Government 4.1538 | 0.068 0.795 No
L appreciation Private 4.1842
| Wilk’s Lambda 0.940 1.540 | 0.197 No
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Y ot ; .
he multivariate analysis of variance tests are also performed on the means of the

1 . ’ ' T
evels of importance on project types for each of the criteria investigated. The results

of the tests based on project types are given in Table 5.29. Using the Wilk's Lambda

Statistic, the result in Table 5.29 shows that there is no significant difference in the

Perception of project success criteria between different project types. Test on the

Overall means for each criterion shows that there is no difference among the means of

Time’, “Cost’, ‘Quality’ and ‘Stakeholders’ appreciation’.

Table 5.29: Tests of equality of vector of means between types of project

—

Criteria Type of project Mean F p-value Signiﬁcant
— difference
Time Education projects | 3.9872 | 1.770 [ 0.141 No
Health projects 4.0513
Housing projects 4.3333
Security projects 4.2667
Others 4.2469
Cost Education projects | 4.0769 | 1.489 0.211 No
Health projects 3.9231
Housing projects 3.4667
Security projects 4.2000
Others 4.1111
Quality Education projects | 4.2628 | 0.721 0.580 No
Health projects 4.3846
Housing projects 4.5333
Security projects 4.5333
Others 4.3210
Stakeholders’ Education projects | 4.1346 2.270 0.067 No
appreciation Health projects 3.9231
Housing projects 4.6000
Security projects 4.4000
Others 4.2593
| Wilk’s Lambda 0.662 2.599 0.100 No
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Lastly the multivariate analysis of variance tests are performed on the means of the
levels of importance as perceived by the position held by the respondents for each of
the criteria investigated. The results of the tests based on the position held by the
Tespondents are given in Table 5.30. Using the Wilk’s Lambda statistic, the result in
Table 5.30 shows that there is no significant difference in the perception of project
Success criteria between the positions held by the respondents. Test on the overall
means for each criterion shows that there is no difference among the means of ‘Time’,

Cost’, ‘Quality’ and ‘Stakeholders’ appreciation’.

Table 5.30: Tests of equality of vector of means between position level in the project

- .
Criteria Position Mean F p-value | Significant
— difference
Time Project Director 41111 | 0040 | 0.843 No
Project manager 4.0889
Cost Project Director 4.1481 1.113 0.294 "~ No
Project manager 4.0044
Quality Project Director 42593 | 0.584 0.447 No
e Project manager 4.3422
Stakeholders’ Project Director 42099 | 0.156 0.694 No
_appreciation Project manager 4.1644
Wilk’s Lambda 0.964 0.917 0.457 No

As noted from each of the tables 5.27, 5.28, 5.29 and 5.30 the results show that the
factors are normally distributed. The results of the Wilk’s Lambda generally indicate
that there is no difference between the means pertaining to each of the criteria,
Whether based on the qualifications, or by sectors, or by types of projects, or by the
Position of the respondents. In summary, except for the time criterion, the result
Shows that there is no significant difference in the perception of project success

Criteria between the different demographic characteristics.
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5.6 TESTING FOR DIFFERENCES IN PERCEPTION OF PROJECT
SUCCESS FACTORS BETWEEN DIFFERENT DEMOGRAPHIC

CHARACTERISTICS

In Section 5.5 investigations are performed to determine the perception of the
fespondents pertaining to each of the success criteria based on years of experience;
qualification; sectors; project types and the positions of the respondents. Similarly,
this section uses similar mean vectors tests or MANOVA on the success factors.
Firstly, the assumptions of normality and equality of variance-covariance matrices are
assessed. Referring to Table 5.31, the nonsignificant of the Kolmogorov-Smirnov test

for the success factors indicates that they are normally distributed.

Table 5.31: Kolmogorov-Smirnov test of normality

Variable Statistic p-value
|

Human management 0.147 0.099
Process 0.222 0.179
Contract and technical 0.137 0.160
Organization 0.148 0.093

The nonsignificant of the Box’s M test for all groups as shown in Table 5.32

Concluded that the success factors have no significant differences of variance-

COvariance matrices.

Table 5.32: Box’s M test of equality of variance-covariances matrices

t Group Statistic p-value
Years of experience 10.320 0.412
Qualification 16.144 0.168
Sector 12.804 0.285
Type of project 9.23 0.445
Position 18.22 0.078
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As a result, MANOVA is carried out as the assumptions are met. Tests are performed
on the perception of project success factors between years of experience and the
fesults are shown in Table 5.33. The results of the Wilk's Lambda test on the overall
Means for each of the attributes show that there is no difference among the means of
Human management’, ‘Process’, ‘Organization’ and ‘Contract and technical’.
Table 5.33: Tests of equality of vector of means between years of experience
R —
Factor Years of Experience Mean F p-value Sl.gmﬁcant
difference
Human 10 to 15 years 3.7841 | 1534 | 0221 No
Management | 15 to 20 years 3.7500
more than 20 years 3.6271
Process 10 to 15 years 3.5455 | 1516 | 0.225 No
15 to 20 years 3.3333
- . more than 20 years 33119 :
Organization 10 to 15 years 3.2091 | 0.058 0.944 No
15 to 20 years 3.2476
A more than 20 years 3.2136
Contract and 10 to 15 years 3.6818 | 0.264 0.769 No
Technical 15 to 20 years 3.6190
more than 20 years 3.6271
| Wilk’s Lambda 0.870 1729 | 0.094 No

Similar tests are performed on the means of the levels of importance as perceived by
the professionals for each of the success factors investigated. The results of the tests
between different professionals are given in Table 5.34. Using the Wilk’s Lambda
Statistic, the result in Table 5.34 shows that there is no significant difference in the
Perception of project success factors between different professionals. Test on the
Overall means for each factor shows that there is no difference among the means of

‘
Human management’, ‘Process’, ‘Organization’ and *Contract and technical’.
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Table 5.34: Tests of equality of vector of means between qualification levels

—

4 " Significant
Factor Qualification Mean F p-value difference |
Human Quantity Surveyor 3.6522 1.494 0.221 No
Management Architect 3.6964
Engineer 3.6734
Others 4.1667
Process Quantity Surveyor 3.4261 0.142 0.935 No
Architect 3.3143
Engineer 3.3548
Others 3.4000
Organization Quantity Surveyor 3.1913 | 0.146 0.932 No
Architect 3.1714
Engineer 3.2387
Others 3.2667
Contract and Quantity Surveyor 3.5978 | 0.738 0.532 No
technical Architect 3.5714
Engineer 3.6573
| Others 3.8333
Wilk’s Lambda 0.814 1.692 0.069 No

Likewise, the multivariate analysis of variance tests are performed on the means of
the levels of importance as perceived by the different sectors for each of the factors
investigated. The results of the tests between the government and private sectors are
given in Table 5.35. Using the Wilk’s Lambda statistic, the result in Table 5.35 shows
that there is no significant difference in the perception of project success factors
between different sectors. Test on the overall means for each factor shows that there is
o difference among the means of ‘Human management’, ‘Process’, ‘Organization’

and ‘Contract and technical’.

The multivariate analysis of variance tests are also performed on the means of the
levels of importance on project types for each of the factors investigated. The results
of the tests based on project types are given in Table 5.36. Using the Wilk's Lambda
Statistic, the result in Table 5.36 shows that there is no significant difference in the

Perception of project success factors between different project types. Test on the
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Overall means for each factor shows that there is no difference among the means of

‘
Human management’, ‘Process’, ‘Organization’ and ‘Contract and technical’.

Table 5.35: Tests of equality of vector of means between types of project

Tctor Type of project Mean F p-value S{gniﬁcam
difference
Human Education projects 3.6971 0.171 0.953 No
Management Health projects 3.6923
Housing projects 3.8000
Security projects 3.6500
Others 3.6481
Process Education projects 3.4269 0.437 0.782 No
Health projects 3.3385
Housing projects 3.4400
Security projects 3.2400
Others 3.2741
Organization Education projects 32077 | 0.027 0.999 No
Health projects 3.2154
Housing projects 3.2400
Security projects 3.2400
.. Others 3.2370
Contract and Education projects 3.6298 | 0.062 0.993 No
technical Health projects 3.6731
Housing projects 3.6500
Security projects 3.6000
| Others 3.6389
| Wilk’s Lambda 0.930 0434 | 0973 No

Table 5.36: Tests of equality of vector of means between sectors

- .-
Factor Sector Mean F p-value | Significant
.. difference
Human Government | 3.5962 | 1.725 0.192 No
Management Private 37171 |

Process Government 3.1846 | 3.954 0.049 No
. Private 3.4289

Organization Government 3.1462 | 1.059 0.306 No
.. Private 3.2447

Contract and Government 3.5769 1.201 0.276 No
| Technical Private 3.6579
| Wilk’s Lambda 0.958 1.071 | 0.375 No
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Lastly the multivariate analysis of variance tests are performed on the means of the

levels of importance as perceived by the position held by the respondents for each of

~ the factors investigated. The results of the tests based on the position held by the

fespondents are given in Table 5.37. Using the Wilk’s Lambda statistic, the result in

| Table 5.37 shows that there is no significant difference in the perception of project

- Success factors between the positions held by the respondents. Test on the overall

~ Means for each factor shows that there is no difference among the means of ‘Human

~ Management’, ‘Process’, ‘Organization’ and ‘Contract and technical’ .

Table 5.37: Tests of equality of vector of means between position level in the project

Factor Position Mean F p-value | Significant
difference

Human Project Director 37130 | 0.157 | 0.693 "No

| Management Project manager 3.6767

Process Project Director 33852 | 0.041 | 0.839 No

. Project manager 3.3600

Organization Project Director 3.2593 | 0.322 0.571 No

.. Project manager 3.2053

Contract and Project Director 3.6481 | 0.041 0.840 No

| Technical Project manager 3.6333

Wilk’s Lambda 0.995 0.127 0.972 No

e,

- As noted from each of the tables 5.33, 5.34, 5.35, 5.36 and 5.37 the results show that

the factors are normally distributed. The results of the Wilk’s Lambda indicate that

there is no difference between the means pertaining to each of the factors, whether

based on the years of experience, or qualifications, or by sectors, or by types of

- Projects, or by the position of the respondents. In summary, the result shows that there

8 no significant difference in the perception of project success factors between the

- Uifferent demographic characteristics.
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57 CONCLUDING REMARK

Chapter 5 describes the analysis and result of the study and thus provides the
~ ®mpirical findings with regards to project success. The findings of the study reveals
that ‘Stakeholders’ appreciation’ is found (o be relatively the most important project
Success criteria among the respondents. This is followed by the criteria of ‘Quality’
and ‘Time’. The least consideration is given to the ‘Cost’ criterion. The Pearson’s
_' Correlation coefficient shows that there is generally high and significant correlation
.I' between project success and all the success criteria. In addition, except for the
Criterion of ‘Time’ the MANOVA tests generally indicate that there is no significant
difference in the perceptions of the project success criteria based on different

- demographic characteristics.

_ With regards to success factors, the analysis ranked ‘Human management’ as the
Critical success factor, followed by ‘Process’, ‘Contract and technical’ and
‘Organization’. Besides that, the analysis suggests team and leadership as the highest
fanked factor within the factor group of ‘Human management’; monitoring and
fontrol as the highest ranked factor within the factor group of ‘Process’; contracting
8 the highest ranked factor for the factor group of ‘Contract and technical’, and
Organization structure as the highest ranked factor within the factor group of
‘Organization’. The Pearson’s correlation coefficient shows that there is generally
high ang significant correlation between project success and all the success factors. In
Addition, the MANOVA tests generally indicate that there is no significant difference
in the perceptions of the project success factors based on different demographic

Characteristics.
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On the subject of correlation of success factors in achieving each of the success
':cliteria, the analysis ranked ‘Human management’ as the most importaht. With the
€xception of the criterion of ‘Time’ the ranking of the other success factors is in the
f0110wing order of importance: ‘Process’, ‘Contract and technical’ and
'Q‘Organization’. The criterion of ‘Time’ seems to place more importance on the

Success factor ‘Organization’ over ‘Contract and technical’.

In summary, the highest ranked project success criterion is ‘Stakeholders’
Appreciation’; the highest ranked project success factor group is ‘Human
Management’; and the highest ranked project success factor group to achieve each of

the success criteria is likewise ‘Human management’ .

The following chapter presented the conclusion and recommendation consequential to

the findings of the study.
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CHAPTER 6: CONCLUSION AND RECOMMENDATION

6.0  INTRODUCTION

The main aim of this study has been to contribute to debates on the definition and

Components of project success. In particular, it examines the significant success
;' Criteria and critical success factors of project success through the perspective of the
- I®Spondents namely the project directors and project managers in the construction

! industry implementing public sector projects.

~ This chapter draws conclusion regarding the findings of the study in relation to the

- Objectives and the research statement and proposes recommendations for the

Malaysian construction industry and future research area.

6.1  ASSESSING THE FINDINGS OF THE STUDY
The construction industry has always been dubbed as the engine of growth for any
Nation building. This is due to the fact that the construction industry stimulates

omestic economic activities. Both the public sector through the various socio-

- fConomic policies and the private sector provide development of construction

- Projects. These construction projects create a multiplier effect on other sectors of the

€Conomy namely the manufacturing, mining, agriculture and services sectors by being

large user of manufactured construction building materials, energy, fuel, agro-based

- Products, and professional services. In addition, upon completion of the construction

Projects, these development and properties in turn generate weath to the citizen of the

Nation.
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In Malaysia there has never been a stop in development of construction projects
ESpecially government projects. Federal government development expenditure for the
'6th until 9" Malaysia Plan from the year 1990 until 2010 is in excess of RM600
billion. This reflect the government’s spending and commitment in nation building
‘I Which spurred the construction industry. The construction sector growth trend mirrors
the cycle of the gross development product of the nation. However, how important is
Contruction industry to nation building it is beset with inefficiences. Studies and
Teports have highlighted below average performance, time delay, cost overrun, and
Poor quality to the extent that failures in the construction industry is seem as

Customary with a low probability of successful implementation.

The importance of the construction industry through its vital link to the gross
deVelopment product and nation building, necessitates construction p;ojects
implemented achieved project success. The question of how to achieve project
Success depends on what constitutes project success. However there seems to be a
'lkHOWIedge gap with regards to project success. Firstly, there is no definitive
dt’—scription of project success. Although there are numerous literature on project
SUceess but since 1950’s until now there exist confusion over the definition of project
Suceess, Scholars seem to agree that there is no consensus on what constitutes project
suCcess as there is no standard or common term for its definition. From the early
“identiﬁcation of time, cost and quality as a definition of project success, researchers
haye added many other outcomes and objectives. Towards the turn of the century
these elements of project success are differentiated as success criteria and success
'faCtors. However the definition is further aggravated as the terms used for success

f’cl‘iteria and success factors are interchangeable or at times intertwine.
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1 Second]y, there is no consensus on the critical success factors. Scholars agree that
:managing the many success factors required to achieve project success are impractical
fand unachievable and advocate Pareto principle by identifying and choosing
“aPPIOpriate key success factors and expend all energy on them. However eventhough
there are several studies being carried out there is no agreement on what comprises
tht‘ase critical success factors. In addition, there are few empirical studies carried out in
the construction industry and particularly fewer still in the context of the Malaysian

Construction industry.

In addition, although there are abundant literature on project success yet there is
COmparatively little empirical data and previous studies provide too general or too
‘ Specific success factors that are difficult to be applied in practice. In Malaysia apart
lfmm the few studies on success criteria and project management success there is no
lempirical study on what constitute project success in the context of Malaysian

Construction industry.

This study identifies the critical success factors that can be adopted for the
®Onstruction industry in Malaysia. This is in line with Jiang et al (1996), Cleland
‘ (1999), and Lui (2004) who postulate that a set of generic or common critical success

'; 'factors can be identified for an industry.

The findings of this study are based on the respondents” perception and viewpoint and
‘h Is recognized that different stakeholders may hold different views, Although Lui
*(2004) states that these set of critical success factors based on the respondents’
‘Perceptions are the threat of bias, Cooke-Davies (2002) qualifies that the
adentiﬁcation of success factors are accurate and acceptable if they are based on
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! factors that consistently emerge in project management success and project success.
' This study is meticulous in the selection of suitable respondents who are directly
:involved in the successful implementation of projects. Nonetheless, a simple study
“has been carried out to validate the findings, the write-up and result of the validation

Exercise as shown in Appendix 13 generally supports the findings of this study.

- The main objectives of the study are as follows:

B To develop the components of project success.

2. To find significant project success criteria by ranking the criteria.

3. To find significant project success factors.

4. To identify the dominant critical success factors by ranking the factors.
5. To correlate the project success factors to project success criteria.

~The research statement of this study is ‘Human management is critical in the
- Construction industry to ensure project success’. Thus, the assessment of the findings
- Of thig study is to achieve the objectives and to substantiate the research statement of

{ the Study as provided below:

6.1.1 Objective No. 1: To develop the components of project success
Based on the data collection and data analysis, the component of project success is

Iencapsulated in Project Success Framework as shown in Figure 6.1. Project success
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Success criteria are simply termed as “What to achieve”. Researchers define success

Criteria as the set of principles, standards, level of performance, dimensions or
determinants by which judgment is made on the project. These criteria became the
‘j‘benchmark to measure success or failure. It is the criteria used to assess a project
- Success, and is the result area of what are to be achieved thus termed the ‘What’. Four
- (4) project success criteria have been identified by various authors as shown in
Appendix 1 and these are the achievement of project completion within time, within
Cost, meets the required quality, and achieving stakeholders’ appreciation. In brief,

Project success criteria are time, cost, quality and stakeholders’ appreciation.

This study establishes that the respondents are in agreement with the importance of all
the four success criteria of stakeholder appreciation, quality, time and cost as shown

in Tables 6.1.

Table 6.1: Project success criteria/WHAT’

SUCCESS CRITERIA (WHAT TO ACHIEVE)

e Stakeholders’ appreciation
e Meets required Quality
e Completes within Time
e Completes within Cost

‘ReSpondents are given options if in their opinion, ‘there should be other success
Criteria and in addition should they choose to provide comments and views on the
- Criteria, As it is, no other criterion is proposed or put forward by the respondents apart

ftom the four criteria as identified in the questionnaire.

250



Success factors are simply termed as “How to achieve’. Researchers define success
factors as those elements that are required to deliver the success criteria. These
‘elements are the set of circumstances, forces, facts or influences, levers, essential
:aCtivities and key variables. These also include knowledge, skill, trait, motive,
attitude, value or other personal characteristics essential to perform the required task.
:They contribute to the result or the achievement of the success criteria and increase
the likelihood of project success. These success factors are not the basis of
‘Measurement or judgment but management inputs, systems, and behavior that would
lead to project success, and are the organizational areas of how to achieve the success

Criteria and thus termed the ‘How’.

The findings of this study identify eighteen (18) significant success factors (as further
iscussed in paragraph 6.1.3) that are classified under four (4) factor groups of human
Imanagement, process, organization, and contract and technical. This study reveals that

,the respondents are in agreement with the identification of the success factor groups

4 shown in Table 6.2.

SUCCESS FACTOR GROUPS (HOW TO ACHIEVE)

e Human management

Process

Organization

Contract and technical

Table 6.2: Project success factor gréups/ ‘HOW’

|
Table 6.3 demonstrates that to achieve the success criteria, the identified success

factor groups have to be in place. Similarly, respondents are given options if in their

.'°P1nion. there should be other success factors and in addition should they choose to
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Provide comments and views on the factors. As it is, no other factor is proposed or put
vaI‘Ward by the respondents apart from the success factors as identified in the

Questionnaire.

Hence, this study postulates that project success is achieving the success criteria of
_ﬂtakeholder’s appreciation, completion as specified quality, on time and within cost,
) through the success factors of human management, process, contract and technical

- and organization.

6.1.2 Objective No. 2: To find significant success criteria by fanking the

criteria

, The findings of this study establish the significance of all the four (4) project success

‘criteria as shown in Table 6.3.

Table 6.3: Ranking of Project success criteria

RANKING SUCCESS CRITERIA

Stakeholders’ appreciation
Meets required Quality
Completes within Time
Completes within Cost

AW N -

g
|

“The ranking of the success criteria are as follows: ‘Stakeholders’ appreciation’,
'_‘Quality ', followed by ‘Time’ and ‘Cost’. The ranking of success criteria is identical
With the study in the construction industry in China conducted by Wang and Huang
‘»(20()5), In addition, the choice of ‘Stakeholders’ appreciation’ as the critical criteria is
“Onsistent with other studies that are conducted by Hartman et al (1998), White and

Fortune (2002), and Collins and Baccarani (2004),
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Even though this study indicates generally that the ranking of these criteria is

somewhat similar, there seems to be slight differences based on two demographic

: ; :
characteristics namely the different sectors and experience of respondents.

Firstly, the difference between the public and private sector respondents is the

4
preference for ‘Quality’ as compared to ‘Time’ criterion. The preference of *Quality’

Over ‘Time’ by the respondents in the public sector seems (o indicate that the end

Tesult of the project is more important as opposed to the duration of the project.

. Respondents from the private sector ranked the criterion of ‘Time’ over ‘Quality’
appears to give the impression that completion of work within the duration of the

contract period takes priority over quality of the work. This is shown in Figure 6.4.

Table 6.4: Ranking of success criteria by sectors

o —

Sector

Su . . N
ccess criteria Government Private

P —

Stakeholders' appreciation 1

Quality 2
Time 3
Cost 4

S5 N0 W -

Note: The value in each cell is the rank

1 Secondly, the difference between respondents with more than 15 years experience and
those with 10 to 15 years experience is the preference of ‘Stakeholders’ appreciation’
8 compared to ‘Quality’ and ‘Time’ criteria. The preference of ‘Stakeholders’
‘appreciation’ by the more experienced respondents seems to indicate that as the

|

Project managers or directors gain more experience they tend to value the

Stakeholders more. This is shown in Table 6.5.
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Table 6.5: Ranking of success criteria by years of experience

.

Years of Experience

: Success criteria More than 20

years 15 - 20 years 10 - 15 years
|

.

Stakeholders' appreciation I |

Quality Z 2 |
Time 3 3 1
| Cost 4 4 3

Note: The value in each cell is the rank

- 6.1.3  Objective No.3: To find significant success factors.
Literature review has identified thirty-three (33) project success factors as shown in

- Table 6.6.

Table 6.6: Project success factors

M —
1 PROJECT SUCCESS FACTORS
- - v
| 1. Attitude, behavior and commitment 18. Performance, effectiveness and efficiency
12 Client consultation and acceptance 19. Planning
|3.  Contracting 20. Policy and strategy
{4.  Contractor 21. Project manager
5. Communication 22. Project characteristic
16.  Culture 23. Project definition
|7. Design 24. Quality management
18.  Documentation 25. Resources and personnel
9. Empowerment 26. Risk management
110.  Estimate 27. Safety program
1. External environment 28. Schedule
12.  Financial resources 29. Stakeholder management
| 13, Goal/ objective and mission 30. Team and leadership
| 14, Innovation 31. Technical
I5.  Learning organization 32. Top management support
| 16.  Monitoring and control 33. Troubleshooting
:LOrganization structure

The finding of the preliminary study validates eighteen (18) project success factors as

Significant out of the thirty-three (33) project success factors that has been identified

- 45 shown in Table 6.7.
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Table 6.7: Significant Project success factors

PROJECT SUCCESS FACTORS
1. Team and leadership
2 Project manager
3 Communication
4. Stakeholder management
-8 Monitoring and control
6. Planning
T Scheduling
8. Quality management
9. Risk management
10. Contracting
11. Contractor
) Innovation
13. Technical
14. Organization structure
15 Financial resources
16. Policy and strategy
17. Learning organization
18. External environment

The study further grouped these project success factors into four (4) success factor
groups as it was pointed that instead of analysing each individual success factors, it is
the combined effects of the individual success factors that are grouped would

- Cventually lead to project success.

These factor groups are derived based on the management philosophy that would
enable the stakeholders of the construction industry to relate to the managerial aspect
Of their organization namely ‘Human management;, ‘Process’, and ‘Organization’. In
| addition, the success factor group of ‘Contract and technical’ is included to take into
Cognizance the quintessence of the construction industry. The eighteen (18)

Significant success factors grouped under the factor groups are shown in Table 6.8.
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Table 6.8: Grouping of significant success factors

Success factor groups Success factors

e

Human management Team and leadership

Project manager
Communication
Stakeholder management

Process Monitoring and control
Planning

Scheduling

Quality management
Risk management

Contract and Technical Contracting
Contractor
Innovation
. Technical
Organization Organization structure

Financial resources
Policy and strategy
Learning organization
External environment

Respondents are given options if in their opinion, there should be other significant
Success factors and in addition should they choose to provide comments and views on

these significant factors. As it is, no other factor is proposed or put forward by the

 tespondents apart from those identified in the questionnaire.

@ 6.1.4 Objective No.4: To identify the dominant critical success factors by

Fanking the factors.

“The findings of this study reveal that the ranking of the success factor groups as

shown in Table 6.9. Table 6.9 shows the ranking of the success factor groups is as

follows:  ‘Human management’, ‘Process’, ‘Contract and technical’ and

: ¢ . N L4 T
Organization’. Hence, the dominant critical success factor group is human

Management as it has been ranked highest.
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Table 6.9: Ranking of success factor groups

Ranking Success factor
1 Human management
2 Process
3 Contract and technical
4 Organization

The study also indicates that the ranking of these factor groups is somewhat similar

even between different demographic characteristics of sectors and experience as

' shown in Table 6.10.

Table 6.10: Ranking of success factor by sectors

Success factor Sector
E Government Private
Human Management 1 I
Process 2 3
Contract and technical 3 2
@anization 4 4

Note: The value in each cell is the rank

F

~ However, there is a slight difference between the perception of the respondents from
- Public and private sectors namely the preference for ‘Process’ as compared to

* ‘Contract and technical’. The preference of ‘Process’ by the respondents from public

- Sector seems to indicate that the means or procedure and the course of actions taken to
achieve any objective are more critical as opposed to the contractual and technical
“execution of the project. Respondents from the private sector ranked the factor of
“Contract and technical’ over ‘Process’ appears to give the impression that the
| Contractual obligations and technical matters takes precedence over whatever

' Processes that have been established for the execution of the project.
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In addition, the study reveals the ranking of the individual success factors within the

 factor groups as shown in Table 6.11.

Table 6.11: Ranking of individual factors within the factor groups

Rank Success factors

Human Management
Team and leadership
Project manager
Communication
Stakeholder management

AW =

Process
Monitoring and control
Planning
Scheduling
Quality management
Risk management
Contract and technical
Contracting
Contractor
Technical
Innovation

B H W -

B R S

Organization
Organization structure
Financial resources
Policy and strategy
Learning organization
External environment

s W -

E

Within the success factor group of ‘Human management’, the success factor ‘Team
and leadership’ is ranked highest followed by ‘Project manager, Communication and
Stakeholder management’. Within the success factor group of ‘Process’, the success
factor of ‘Monitoring and control’ is ranked highest over ‘Planning, Scheduling,
Quality management and Risk management’. For the success factor group of

‘Contract and technical’, ‘Contracting’ is the highest ranked compared to

‘Contractor, Technical and Innovation’. And lastly, the success factor group of
‘Organization’, *Organization structure’ is the highest ranked compared to ‘Financial

resources, Policy and strategy, Learning organization, and External environment’.
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6.1.5 Objective No.5: To correlate the project success factors to project success

; criteria.

L The findings of this study as shown in Table 6.12 reveal two suppositions as follows:
| a) Generally, the ranking of the success factors in achieving each success
criterion is similar. This is consistent with the findings of the studies by
Belassi and Tukel (1996), Chua et al (1999), and Asif (2004).

- b) Apart from the success criterion of time, the success factor groups in order of
ranking are generally similar to the findings of objective 3 that is ‘Human
management’, ‘Process’, ‘Contract and technical’ and ‘Organization’. As for

F the time criterion, the preference is for ‘Organization’ over ‘Contract and

technical’.

Table 6.12: Ranking of success factors for each success criteria

Rank Criteria/Factors
Stakeholders’ appreciation
1 Human management
o) Process
3 Contract and technical
4 Organization
Quality
1 Human management
2 Process
3 Contract and technical
4 Organization
Time
1 Human management
0 Process
3 Organization
4 Contract and technical
Cost
1 Human management
) Process
3 Contract and technical
4 Organization
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In correlating the success factors to each success criterion, the result indicates the
importance of human management over other factors. It can be inferred that human

management is the dominant critical success factor in achieving the success criteria.

6.1.6 Research statement

The research statement of this study is ‘Human management is critical in the
construction industry to ensure project success’. Based on the result and analysis of
the study above, the success factor of ‘Human management’ seems to be dominant in
all aspect in achieving the success criteria of stakeholders’ appreciation, quality, time

and cost.

The construction industry is a very technical oriented industry. The stakeholders
require relevant qualifications and technical training to be able to contribute to the
implementation of projects. The consultants comprising architects, mechanical
engineers, electrical engineers and quantity surveyors must possess the relevant
professional qualifications. In addition, they must be registered with their relevant
professional Boards in order to practice and provide professional services. The
Contractors’ supervisory staff, semi-skilled laborers and even laborers require special
technical trainings and accredited by the Construction Industry Development Board
Malaysia. The statutory authorities that approved the development and building plans
comprising the professionals such as architects, engineers and building surveyors

Must possessed the relevant professional qualifications.

- However, since this study reveals that human management is the dominant critical

~ Success factor over other factors, it is imperative that not only technical qualifications

are required but issues with regard to human or people. In addition, as team and
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leadership has been revealed as the most important factor in the success factor group
of human management, this issue needs to be emphasized in the training of the
industry players and stakeholders in the construction industry. Apart from team and
leadership, due recognition must be given with regard to the project manager training,

- communication issues and stakeholder management.

62 PROBLEMS ENCOUNTERED

This study does not encounter many complex problems. The main problems occurred
in developing the theoretical framework and during the field survey. The difficulty in
~ the formulation of the theoretical framework is to capture the numerous and different
ranging variables of project success as postulated by various researches and showing
the relationship between these variables. The challenge is in making the framework

simple enough to be understood but multifaceted enough that would show correlation.

- The problems during the field survey are due to the changed of the respondents’

‘l addresses and the difficulty in fixing appointments due to their busy schedule. These

~ are overcome by relying on networking between fellow project managers and
| persistently pursuing the respondents. In addition, some respondents’ may have
| different understanding of the structured questionnaires and as such, the method of
| face-to-face interview has the advantage of giving the opportunity to explain to the
~ Tespondents directly and immediately and maintaining the motivation and cooperation

- Of the respondents.
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6.3 RECOMMENDATION

The findings of the study suggest several ways to improve the likelihood of achieving
project success. Stakeholders especially project managers need to be cognisant of the
fact that project success is derived from knowing the criteria of “What to achieve™ and
- the factors of “How to achieve”. The success criteria comprise stakeholders’
appreciation, quality, time and cost. The success factors comprise four factor groups

of human management, process, contract and technical, and organization.

As such, it is recommended that any training module on project management is to
include all the elements of success criteria and success factors. One such prime
~ training module conducted by the Construction Industry Development Board
Malaysia is the “Certified construction project manager training and accreditation
program”. The main objective of the program is to provide a training module that
would produce qualified project manager who meets industry competency standard. It

is thus suggested that such training modules be reviewed to ensure all that is
| encapsulated in the project success framework of this study are covered by the
~ training courses. This proposal has been forwarded to the Construction Industry
. Development Board Malaysia and it has been agreed that due emphasis on the

~ elements as suggested by the study will be given.

_ The findings also suggest that the dominant success criterion is stakeholders’
~ appreciation and the critical success factor is human management. Both the criterion
and factor deal with human factor. As such, project manager should be mindful of the
fact that although the construction industry is a technically oriented industry but the

project manager is dealing with stakeholders whose perception may not be based

Solely on technical criteria. It is thus recommended that curriculum for professional
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degree especially project management program to include issues regarding
stakeholders’ appreciation and human management. This includes the soft skills of
leadership, teamwork, communication and stakeholder management. This proposal

has been forwarded to the Ministry of Higher Education.

| 6.4  FUTURE RESEARCH

This research is a study of public sector projects in Malaysia. It is acknowledged that
the findings may defer for private sector projects. In addition, this study has been
presented in national seminars, training and lecture sessions and many participants
from private sectors have shown interest for a general outlook of project success to
include private sector projects. As such it is reccommended that for future research, a
similar study be carried out for private sector projects. This will complete the research

on project success for construction projects implemented in Malaysia

This study has also been presented at international congresses and it was most
favourably received. Suggestions and requests had been forwarded by international
~ Participants some of whom encourage the author to offer the completed study at the
~ international level as they believe the research deserve a wider audience. It is thus
recommended that for future research, a similar study be carried out for a global

Outlook and perspective.
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Appendix 1: Project success criteria by various authors

Success Authors PN T
Criteria ——
Time, Cost Angelides (1999), Asif (2004), Avots (1969), Arora (1995), Baccarini
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(1999), Belout (1998), Belassi and Tukel (1996), Bently and Rafferty
(1992), Blaney (1989), Cleland (1999), Chan et al (2002), Chan (2004),
Chua et al (1999), Christian (1993), Collins and Baccarini (2004), Cheung et
al (2000), Diallo and Thuillier (2004), De Wit (1988), Duncan (1987), Dvir
(2005), Fowler and Walsh (1998), Forger (2004), Frigenti and Comninos
(2002), Garret (2000), Gray (2001), Hatush and Skitmore (1997), Hartman
et al (1991), Ives (2005), Iyer and Jha (2005), Jang and Lee (1998), Kartam
et al (2000), Kendra and Taplin (2004), Kleim and Ludin (1992), Kerzner
(2003), Kin (2004), Lee-Kelley and Loong (2002), Lynch and Cloutier
(2003), Milosevic and Patanakul (2005), Morris and Hough (1987), McCoy
(1986), Nguyen et al (2004), Pinto and Slevin (1988), Phua (2004), Pocock
et al (1997), Rad (2003), Redmill (1990), Russel and Jaselskis (1997),
Songer and Molennar (1997), Soderlund (2004), Shenhar et al (2002),
Skulmoski and Hartman (1999), Thomas et al (2002), Turner (1993),
Wateridge (1998), Westerveld (2003), White and Fortune (2002), Yang et al
(1997), and Zipf (1999)

Stakeholders’
appreciation

Asif (2004), Arora (1995), Baccarini (1999), Belassi and Tukel (1996),
Czuchry and Yasin (2004), Chan et al (2002), Chan (2004), Chua et al
(1999), Crawford and Pollack (2004), Collins and Baccarini (2004), Diallo
and Thuillier (2004), De Wit (1988), Dvir (2005), Fowler and Walsh (1998),
Glass (1999), Gray (2001), Hartman et al (1991), Iyer and Jha (2005), Jang
and Lee (1998), Kendra and Taplin (2004), Kleim and Ludin ( 1992),
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Appendix 2: Success factors identified by various authors

Various authors

Success factors

Cleland (1988), Wateridge (1998),
Belout (1998), Campbell and Baker
(2007)

Stakeholder management

Turner (2007)

2 | De Wit (1988) Stakeholder, external environment, contractor, objective, technical, 4

and effectiveness and efficiency
'3 | Pinto and Prescott (1988) Project mission, client consultation, and top management support.

4 | Pinto and Slevin (1989) Project mission, top management support, schedule, client
consultation and acceptance, personnel, technical, monitoring and
control, communication and troubleshooting

5 | Kay (1993) Innovation

6 | Graham (1996) Effectiveness and efficiency

7 | Belassiand Tukel (1996) Project manager, project team, project characteristic, organizational
structure, top management support, external environment, estimate,
resources, client consultaion, and financial resources

8 | Liu and Walker (1998) Goals, behaviour, and performance

9 | Turner (1999) Project definition, financial resources, schedule, planning,
monitoring and control, quality management, risk management,
team and leadership, attitudes and commitment, external
environment, organization structure, resources, contract, and
strategy

10 | White and Fortune (2002) Goals or objectives, top management support, financial resources,
schedule, and commitment

11 | Shenhar et al (2002) Contractor, monitoring, design, quality management, project
manager, project definition, schedule, design, documentation,
policy, and client

12 | Hartman and Ashrafi (2002) Client consultation and acceptance, communication, prolect
mission, and top management support

13 | Cooke-Davies (2002) and Turner et | Learning organization

al (2003)

14 | Westerveld (2003) Schedue, financial resources, organization structure, risk
management, quality management, policy and strategy, stakeholder
man;agement resources, contracting, and team and leadership

15 | Asif (2003) Project mission, planning, monitoring and control, client acceptance,
and technical

16 | Jiang and Heiser (2004) External environment, project characteristic, stakeholder
management, communication, monitoring and control

17 | Chan et al (2004) Communication, monitoring and control, planning, organization
structure, safety program, quality management, project
characteristic, external environment, contracting, stakeholder
management, and team and leadership

18 | Kendra and Taplin (2004) Project manager, planning, schedule, monitoring and control, team
and leadership, communication, performance, stakeholder
management, and culture

19 | Kanter and Walsh (2004) Project definition, schedule, project manager, project team, and
monitoring and control

20 | Nguyen et al (2004) Project manager, financial resources, project team, commitment,
and resources

21 | Chan (2004) Planning, schedule, monitoring and control, team and leadership,
project manager, contractor, and project characteristic.

22 | Jugdev and Muller (2005) Culture, empowerment, and client

23 | Henrie and Sousa-Poza (2005) Culture

24 | lyer and Jha (2005) Project manager, top management support, monitoring and control,
commitment, and stakeholder

25 | Campbell and Baker (2007) Planning, organization, monitoring and control, and resources

26 | Nokes and Kelly (2007), Muller and | Project manager
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Appendix 3: Classification or grouping of success factors by various authors

Authors

Classification or grouping of success factors

Rockart (1982)

Service, Communication, Human resources and
Functions

2 | Schultz et al (1987) Strategic and Tactical

3 | Magal et al (1988) Commitment, Quality of service, Facilitation of end-
user, Role clarity and Coordination of end-user

4 Young (1994) Process factors and Project factors

5 Belassi and Tukel (1996) Factors related to Project, Project manager and team,
Organization, Client, Resources and External
environment

6 | Jang and Lee (1998) Characteristics of client organization, Commitment
of team members and Consultation mode

7 | Chua et al (1999) Project characteristics, Contractual arrangements,
Project participants and Interactive processes

8 | Chan et al (2001) Project team commitment, Contractor’s
competencies, Risk and liability assessment, Client’s
competencies, End-users’ needs and Constraints
imposed by end-users

9 | Clarke (2002) Hard and Soft

10 | Chan et al (2004) Project-related factors, Procurement-related factors,
Project management factors, Project participants-
related factors and External factors

11 | Nguyen et al (2004) Comfort, Competence, Commitment and
Communications

12 | Milosevic and Patankul (2005) | Standardized project management tools,

Standardized project leadership and Standardized
project management process
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Appendix 4: Project success factors (Human management) by various authors

Success Factors: | Authors

HUMAN

MANAGEMENT

Team and Appelbaum (2004), Arora (1995), Baccarini (1999), Barnes and
leadership Wearne (1993), Belassi and Tukel (1996), Bently and Rafferty (1992),

Campobasso and Hosking (2004), Chan et al (2001), Chan et al (2004),
Christian (1993), Cheung et al (2001), Cleland (1999), Chua et al
(1999), Clarke (1999), Cooke-Davies (2002), De Wit (1988), Garret
(2000), Hoegl and Gemuenden (2001), Iyer and Jha (2005), Jang and
Lee (1998), Jefferies et al (2002), Judgev and Muller (2005), Jiang and
Heiser (2004), Kanter and Walsh (2004), Kartam et al (2000), Kendra
and Taplin (2004), Kirby (1996), Kleim and Ludin (1992), Lidow
(1999), Longman and Mullins (2004), Magal et al (1988), Morris and
Hough (1987), Milosevic and Patanakul (2005), Munns and Bjeirmi
(1996), Nicolini (2001), Nitithamyong and Tan (2007), Nguyen et al
(2004), Odusami et al (2002), Pate-Cornell and Dillon (2001),
Prabhakar (2005), Pinto and Slevin (1988), Pinto and Slevin (1989),
Phua (2004), Raiden et al (2004), Rao (2001), Rad (2003), Rockart
(1982), Sotirou and Wittmer (2001), Shenhar et al (2002), Skulmoski
and Hartman (1999), Thite (1999), Tiong (1996), Thamhain (2004),
Turner and Muller (2005), Turner (2004), Westerveld (2003),
Wateridge (1995), White and Fortune (2002), and Zika-Viktorsson et
al (2003).

Project manager

Avots (1969), Belassi and Tukel (1996), Campobasso and Hosking
(2004), Ceran (1995), Chan et al (2004), Christian (1993), Chua et al
(1999), Cooke-Davies (2002), Iyer and Jha (2005), Jefferies et al
(2002), Judgev and Muller (2005), Kendra and Taplin (2004), Kleim
and Ludin (1992), Longman and Mullins (2004), Milosevic and
Patanakul (2005), Munns and Bjeirmi (1996), Nitithamyong and Tan
(2007), Nguyen et (2004), Pinto and Slevin (1988), Rockart (1982),
Sotirou and Wittmer (2001), Shenhar et al (2002), Turner and Muller
(2005), Turner (2004), Verner and Evanco (2005), and Walton (1984).

Communication

Avots (1969), Appelbaum (2004), Arora (1995), Baccarini (1999),
Barnes and Wearne (1993), Belassi and Tukel (1996), Bently and
Rafferty (1992), Ceran (1995), Chan et al (2001), Chan et al (2004),
Christian (1993), Chua et al (1999), Clarke (1999), Hayfield (1979),
Delisle and Olson (2004), Finch (2003), Forger (2004), Hartman and
Ashrafi (2002), Hartman et al (1991), Hoegl and Gemuenden (2001),
Iyer and Jha (2005), Jefferies et al (2002), Judgev and Muller (2005),
Jiang and Heiser (2004), Kanter and Walsh (2004), Kendra and Taplin
(2004), Kleim and Ludin (1992), Kwak (2002), Lidow (1999),
Longman and Mullins (2004), Magal et al (1988), Morris and Hough
(1987), Milosevic and Patanakul (2005), Nguyen et al (2004), Pinto
and Slevin (1988), Pinto and Slevin (1989), Phua (2004), Rad (2003),
Rockart (1982), Soderlund (2004), Turner (1994), Thamhain (2004),
Verzuh (1999), Westerveld (2003), Wateridge (1995), White and
Fortune (2002), Zipf (1999), and Zika-Viktorsson et al (2003)
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Appendix 4: Project success factors (Human management) by various authors

(cont’d)
Success Factors: | Authors ]
HUMAN
MANAGEMENT
Stakeholder Avots (1969), Appelbaum (2004), Arora (1995), Baccarini (1999),
management Barnes and Wearne (1993), Belassi and Tukel (1996), Bently and

Raffety (1992), Campobasso and Hosking (2004), Ceran (1995), Chan
et al (2001), Chan et al (2004), Christian (1993), Cheung et al (2001),
Cleland (1999), Chua et al (1999), Clarke (1999), Cooke-Davies
(2002), Czuchry and Yasin (2004), De Wit (1988), Delisle and Olson
(2004), Duggan and Blayden (2001), Finch (2003), Forger (2004),
Garret (2000), Gray (2001), Hartman and Ashrafi (2002), Hartman et
al (1991), Hoegl and Gemuenden (2001), Iyer and Jha (2005), Jang and
Lee (1998), Jefferies et al (2002), Judgev and Muller (2005), Jiang and
Heiser (2004), Kanter and Walsh (2004), Kartam et al (2000), Kendra
and Taplin (2004), Kerzner (2000), Kirby (1996), Kleim and Ludin
(1992), Kwak (2002), Lidow (1999), Longman and Mullins (2004),
Lynch and Cloutier (2003), Magal et al (1988), Morris and Hough
(1987), Milosevic and Patanakul (2005), Munns and Bjeirmi (1996),
Nicolini (2001), Nitithamyong and Tan (2007), Nguyen et al (2004),
Odusami et al (2002), Pate-Cornell and Dillon (2001), Prabhakar
(2005), Pinto and Slevin (1988), Pinto and Slevin (1989), Phua (2004),
Raiden et al (2004), Rao (2001), Rad (2003), Rockart (1982), Russel
and Jaselskis (1997), Sotirou and Wittmer (2001), Shenhar et al
(2002), Stewart (2001), Steyn (2002), Soderlund (2004), Skulmoski
and Hartman (1999), Thite (1999), Tiong (996), Turner (1994),
Thamhain (2004), Turner and Muller (2005), Turner (2004), Verner
and Evanco (2005), Verzuh (1999), Walton (1984), Westerveld (2003),
Wateridge (1995), White and Fortune (2002), Zipf (1999), and Zika-
Viktorsson et al (2003).
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Appendix 5: Project success factors (Process) by various authors

Success factors:

PROCESS

AUTHORS

Monitoring and
control

Avots (1969), Arora (1995), Barnes and Wearne (1993), Belassi and
Tukel (1996), Bently and Rafferty (1992), Ceran (1995), Chan et al
(2001), Chan et al (2004), Chan (2004), Christian (1993), Cleland
(1999), Chua et al (1999), Cooke-Davies (2002), Finch (2003), Forger
(2004), Garret (2000), Hartman and Ashrafi (2002), Hartman et al
(1991), Iyer and Jha (2005), Jefferies et al (2002), Jiang and Heiser
(2004), Kanter and Walsh (2004), Kartam et al (2000), Kendra and
Taplin (2004), Kerzner (2000), Longman and Mullins (2004), Magal et
al (1988), Milosevic and Patanakul (2005), Munns and Bjeirmi (1996),
Nitithamyong and Tan (2007), Nguyen et al (2004), Pate-Cornell and
Dillon (2001), Pinto and Slevin (1988), Pinto and Slevin (1989), Rad
(2003), Russel and Jaselskis (1997), Shenhar et al (2002), Westerveld
(2003), Wateridge (1995), White and Fortune (2002), Zipf (1999), and
Zika-Viktorsson et al (2003).

Planning

Avots (1969), Barnes and Wearne (1993), Belassi and Tukel (1996),
Bently and Rafferty (1992), Campobasso and Hosking (2004), Ceran
(1995), Chan et al (2004), Chan (2004), Christian (1993), Clarke (1999),
Garret (2000), Hartman and Ashrafi (2002), Judgev and Muller (2005),
Jiang and Heiser (2004), Kanter and Walsh (2004), Kartam et al 2000),
Kendra and Taplin (2004), Kerzner (2000), Lidow (1999), Longman and
Mullins (2004), Lynch and Cloutier (2003), Milosevic and Patanakul
(2005), Munns and Bjeirmi (1996), Nitithamyong and Tan (2007),
Nguyen et al (2004), Pinto and Slevin (1989), Shenhar et al (2002),
Skulmoski and Hartman (1999), Verzuh (1999), Wateridge (1995), and
White and Fortune (2002).

Scheduling

Avots (1969), Arora (1995), Belassi and Tukel (1996), Bently and
Rafferty (1992), Ceran (1995), Chan (2004), Christian (1993), Cleland
(1999), Chua et al (1999), Clarke (1999), Cooke-Davies (2002), Forger
(2004), Garret (2000), Gray (2001), Jefferies et al (2002), Jiang and
Heiser (2004), Kanter and Walsh (2004), Kendra and Taplin (2004),
Kerzner (2000), Lynch and Cloutier (2003), Morris and Hough (1987),
Milosevic and Patanakul (2005), Munns and Bjeirmi (1996), Pinto and
Slevin (1988), Pinto and Slevin (1989), Rad (2003), Shenhar et al
(2002), Steyn (2002), Verzuh (1999), Westerveld (2003), and White and
Fortune (2002).

Quality
management

Arora (1995), Ceran (1995), Chan et al (2004), Kerzner (2000),
Milosevic and Patanakul (2005), Rad (2003), Shenhar et al (2002),
Westerveld (2003), and Zipf (1999).

Risk
management

Barnes and Wearne (1993), Chan et al (2001), Chan et al (2001), Chua et
al (1999), Cooke-Davies (2002), Czuchry and Yasin (2004), Forger
(2004), Garret (2000), Kerzner (2000), Milosevic and Patanakul (2005),
Pate-Cornell and Dillon (2001), Phua (2004), Rad (2003), Steyn (2002),
Verner and Evanco (2005), Westerveld (2003), and White and Fortune
(2002).
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Appendix 6: Project success factors (Organization) by various authors

Success Factors: Authors

ORGANIZATION o
Organization Avots (1969), Appelbaum (2004), Arora (1995), Baccarini (1999),
structure Belassi and Tukel (1996), Chan et al (2001), Chan et al (2004),

Cleland (1999), Chua et al (1999), Clarke (1999), Cooke-Davies
(2002), Czuchry ‘and Yasin (2004), De Wit (1988), Gray (2001),
Hartman and Ashrafi (2002), Hoegl and Gemuenden (2001), lyer and
Jha (2005), Jang and Lee (1998), Judgev and Muller (2005), Jiang
and Heiser (2004), Kartam et al (2000), Kendra and Taplin (2004),
Kleim and Ludin (1992), Kwak (2002), Longman and Mullins
(2004), Lynch and Cloutier (2003), Magal et al (1988), Morris and
Hough (1987), Milosevic and Patanakul (2005), Munns and Bjeirmi
(1996), Nitithamyong and Tan (2007), Nguyen et al (2004), Pate-
Cornell and Dillon (2001), Pinto and Slevin (1988), Pinto and Slevin
(1989), Rao (2001), Rad and Levin (2003), Shenhar et al (2002),
Stewart (2001), Soderlund (2004), Thite (1999), Turner (1994),
Thamhain (2004), Verzuh (1999), Westerveld (2003), White and
Fortune (2002), and Zika-Viktorsson et al (2003).

Financial resources | Arora (1995), Belassi and Tukel (1996), Bently and Rafferty (1992),
Campobasso and Hosking (2004), Ceran (1995), Chan et al (2001),
Chua et al (1999), Forger (2004), Garret (2000), Hartman and Ashrafi
(2002), Iyer and Jha (2005), Jefferies et al (2002), Kanter and Walsh
(2004), Lidow (1999), Morris and Hough (1987), Milosevic and
Patanakul (2005), Nguyen et al (2004), Pate-Cornell and Dillon
(2001), Phua (2004), Rad (2003), Russel and Jaselskis ( 1997),
Shenhar et al (2002), Stewart (2001), Steyn (2002), Tiong (996),
Verner and Evanco (2005), Westerveld (2003), and White and
Fortune (2002).

Policy and strategy | Appelbaum (2004), Baccarini (1999), Barnes and Wearne (1993),
Belassi and Tukel (1996), Bently and Rafferty (1992), Campobasso
and Hosking (2004), Chan et al (2004), Chan (2004), Christian
(1993), Chua et al (1999), Hartman and Ashrafi (2002), Hartman et al
(1991), Iyer and Jha (2005), Jang and Lee (1998), Judgev and Muller
(2005), Kirby (1996), Kwak (2002), Lidow (1999), Longman and
Mullins (2004), Lynch and Cloutier (2003), Morris and Hough
(1987), Milosevic and Patanakul (2005), Nicolini (2001), Nguyen et
al (2004), Pinto and Slevin (1988), Pinto and Slevin (1989), Phua
(2004), Shenhar et al (2002), Soderlund (2004), Thite (1999), Turner
(1994), Wateridge (1995), Muller (2003), Thamhain (2004), Verner
and Evanco (2005), Verzuh (1999), Westerveld (2003), Wateridge
(1995), White and Fortune (2002), Yeo (1995), Zipf (1999), and
Zika-Viktorsson et al (2003).
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Appendix 6: Project success factors (Organization) by various authors (cont’d)

Success Factors: Authors

ORGANIZATION _

Learning Cooke-Davies (2002), Duggan and Blayden (2001), Lidow (1999),

organization Longman and Mullins (2004), Nguyen et al (2004), Pate-Cornell and
Dillon (2001), Verner and Evanco (2005), White and Fortune (2002),
and Zika-Viktorsson et al (2003).

External Belassi and Tukel (1996), Chan et al (2004), Chua et al (1999), lyer and

Environment Jha (2005), Judgev and Muller (2005), Kwak (2002), Longman and

Mullins (2004), Morris and Hough (1987), Pate-Cornell and Dillon
(2001), Pinto and Slevin (1989), Phua (2004), Westerveld (2003),
White and Fortune (2002), and Yeo (1995).
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Appendix 7: Project success factors (Contract and technical) by various authors

Success Factors: | Authors ]

CONTRACT &

TECHNICAL L v ]

Contracting Arora (1995), Barnes and Wearne (1993), Bently and Rafferty (1992),
Ceran (1995), Chan et al (2001), Chan et al (2004), Christian (1993),
Chua et al (1999), Garret (2000), Jefferies et al (2002), Kanter and
Walsh (2004), Kwak (2002), Longman and Mullins (2004), Morris and
Hough (1987), Milosevic and Patanakul (2005), Nguyen et al (2004),
Pinto and Slevin (1988), Phua (2004), Rad (2003), Rockart (1982),
Shenhar et al (2002), Skulmoski and Hartman (1999), and Westerveld
(2003).

Contractor Arora (1995), Bently and Rafferty (1992), Chan et al (2001), Chan et al

(2001), Chua et al (1999), Kartam et al (2000), Nguyen et al (2004),
Pate-Cornell and Dillon (2001), Phua (2004), and Shenhar et al (2002).

Technical Appelbaum (2004), Arora (1995), Bently and Rafferty (1992), Chanet
al (2001), Cleland (1999), Chua, Kog and Loh (1999), Jiang and Heiser
(2004), Kanter and Walsh (2004), Kwak (2002), Longman and Mullins
(2004), Morris and Hough (1987), Milosevic and Patanakul (2005),
Pate-Cornell and Dillon (2001), Prabhakar (2005), Pinto and Slevin
(1988), Pinto and Slevin (1989), Phua (2004), Shenhar et al (2002),
Skulmoski and Hartman (1999), Tiong (996), and Yeo (1995).

Innovation Chan (2004), Czuchry and Yasin (2003), Hartman and Ashrafi (2002),
Morris and Hough (1987), Nguyen et al (2004), Pate-Cornell and Dillon
(2001), Phua (2004), Stewart (2001), Tiong (996), White and Fortune
(2002), and Zika-Viktorsson et al (2003).
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Appendix 8: Ranking of project success criteria by other authors

AUTHORS Stakehqldfars’ Time | Cost Quality
appreciation

Hartman et al (1998) 1 ) 3 3
White and Fortune (2002) | 4 3 2
Collins and Baccarini (2004) | 2 2 2
Wang and Huang (2005) | 3 4 2
Asif (2004) 1 2 3
Gao et al (2002) 2 1 4
Yang et al (1997) 4 2 3 1
Wateridge (1995) No consensus

Chua et al (1999) No consensus
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Appendix 11: Exploratory study

Discussions conducted with the following industry players and university lecturers:

ly
p

10.
11.

12.

id

14.
15.

Ar Khalid Ahmad, Principal of Khalid Ahmad Architects.

Tan Sri Dato’ Ir Jamilus Hussein, Chairman of Construction Industry
Development Board Malaysia and Chief Executive Office of KLIA Premier
Holdings Sdn Bhd.

Dato’ Sr Abdul Rahman Abdullah, former Chairman of Construction Industry
Development Board Malaysia.

Dato’ Seri Sr Hj Md Isahak Md Yusuf, Chairman of Pakatan International Md
Isahak dan Rakan-Rakan Sdn Bhd.

Dato’ Sr Abdull Manaf Hashim, Director of Contract and Quantity Surveying
Branch, PWD Malaysia, and President of Board of Quantity Surveyors
Malaysia.

Dato’ Ar Nur Haizi Abdul Hai, Director of Architect Branch, PWD Malaysia,
and President of Board of Architects Malaysia.

Sr Chua Siow Leng, Executive Director (retired) of WCT Berhad.

Sr Ong See Lian, Partner of Juru Ukur Bahan Malaysia and Managing Director
of DLS Management (M) Sdn Bhd.

Sr Roznita Othman, Senior officer, PWD Malaysia.

Sr Ratna Mahyuddin, Deputy Director (Contract), DID Malaysia.

Sariah Abdul Karib, Senior General Manager, Construction Industry
Development Board Malaysia.

Sr Noridah Shafei, General Manager, Construction Industry Development
Board Malaysia.

Assoc. Professor Sr Hasmawati Harun of University Technology Mara.

Assoc. Professor Sr Dr Maizon Hashim of University Technology Malaysia.
Assoc. Prof Sr Fadhlin Abdullah of University Technology Malaysia.
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Appendix 12: Questionnaire

1. This questionnaire is intended for academic purpose. It is hoped that respondent will provide the
response based on experience, knowledge and involvement in the implementation of projects.

2. Name and identity will not be revealed without the prior agreement of the respondent.
3. The questionnaire is divided into 7 Sections as follows:

Section A: Profile of Respondent

Section B:  Measurement on Importance of Project Success Criteria

Section C: Measurement on Agreement on Project Success Criteria

Section D: Measurement on Importance of Success Factors for various Criteria
Section E: Measurement on Importance of Components of Success Factors
Section F:  Measurement on Importance of Elements of Success Factors
Section G: Comments and views

4. The questionnaire is structured using the following scale as a basis of evaluation:

Scale on Importance 1 = Least important Scale on Agreement 1= Totally Disagree
2= Quite Important 2= Disagree
3= Important 3= Neutral
4= Very Important 4= Agree
5= Critically Important 5= Totally Agree

5. Respondent is requested to answer all questions. However, any box that is not marked or left blank
is assumed to mean that the respondent does not give emphasis or has not encountered or has no
information of such issue in the implementation of the project.

SECTION A: PROFILE OF RESPONDENT

1. Name of Respondent :

2. Years of Experience in implementation of projects

Less than 5 years 16 - 20 years
6 — 10 years More than 20 years — please specify
10 - 15 years

3. Your qualification:

Administrator Engineer
Quantity Surveyor Semi-professional
| Architect Others:

4. Business of your organisation:

(———

Government Agency Developer
Statutory Body Contractor
: Project Management Consultant Others:

5. Project(s) successfully completed AND name of client(s)

Education projects
Health projects
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Housing projects

E Security projects

Others

—

6. In what capacity were you within the Project Team?
Project Coordinator Project Manager
Project Director Others:

—

SECTION B: MEASUREMENT ON IMPORTANCE OF PROJECT SUCCESS CRITERIA

PART 1.0: PROJECT COMPLETION

What is the level of importance of the following success criteria? Please rank:

Importance

7 Project complete within the specified Time. 1 2 3 4 5
8 Project complete within the approved Cost. 1 2 3 4 5
9 Project complete as the required Quality. 1 2 3 4 &
10 | Project complete with Stakeholders’ Appreciation. 1 2 3 4 5
11 Others — please specify: 102380 4 8
PART 2.0: TIME

Your response to the following issue regarding success criteria: Importance
12 | Complete on or before date of completion. 1 2:3 4 5
13 | Delays rectified. 1 2 3 4 5§
14 Minimum extension of time. fngvan 4 - &
15 | Others: 1 2 3.4 5
PART 3.0: COST

Your response to the following issue regarding success criteria: Importance
16 | Complete as budgeted. 1" 2 0 & 'H
17 Minimum variations. 1% -2 4= B
18 | Minimum claims. 1 2. 3 4 &
19 | Others: 1 2 3 4 ©
PART 4.0: QUALITY

Your response to the following issue regarding success criteria: Importance
20 | Complete as the required specification, drawings etc. 1 2 3 4 &
21 Good workmanship and minimum defects. 1 2 8 4 &
22 Minimum scope change. 1 2 3 4 B8
23 | Others: 1 2 8 & B
PART 5.0: STAKEHOLDERS' APPRECIATION

Your response to the following issue regarding success criteria: Importance
24 | Stakeholders’ satisfaction. [ R T
25 | Meet project objectives and requirements. 1 & & & 8
26 | Yield profit & business or other benefits. 1 2 3 4 5
27 | Others: 1 2 3 4 5
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© SECTION C: MEASUREMENT ON AGREEMENT ON

S5 CRITERIA

PART 1.0: PROJECT COMPLETION WITHIN TIME
Your response to the following issue regarding success criteria: Agreement
28 | Time is more important than Cost. FL PR A IR A 4
29 | Time is more important than Quality. 1 2 3 4 5
30 | Time is more important than Stakeholders’ Appreciation. - 1 2 3 4 5
PART 2.0: PROJECT COMPLETION WITHIN APPROVED COST
Your response to the followmg issue regard/ng success crlter/a
31| Costis more T e O T e o g 2
32 Cost is more lmportant than Quahty
33 | Cost is more important than Stakeholders’ Appreciation.
PART 3.0: PROJECT COMPLETION TO THE REQUIRED QUALITY

Your response to the followmg issue regardmg success crltena

m'?rzﬁ!‘ ﬁj& C |

36 Quality is more |mportant than Stakeholders Apprecnaho

PART 4.0: PROJECT COMPLETION WITH STAKEHOLDERS' APPRECIATION

Your response to the followmg issue regard/ng success crlterla

SECTION D: MEASUREMENT ON IMPORTANCE OF SUCCESS FACTORS FOR DIFFERENT

CRITERIA
PART 1.0: TIME

What is the Isvsl o{ importance of the following factors in ensuring work is | t

.. | completed within Time? Please rank: ET—

40 | Human Management. .2 3 .8 10
44 . | Process. 1 2 3 4 8
42 | Organization. 1 2 3 4 5
43 | Contractual & Technical. 1 2 3 4 5
44 | Others: 1 2. 2.4 8
PART 2.0: COST

What is the lsvsl of importance of the following factors in ensuring work is vt

completed within Cost? Please rank: s b e
45 | Human Management. 1t -2 3 4-5
46 | Process. 1 2 8§ & %
47 | Organization. 12 3 4 5
48 | Contractual & Technical. 1 23 4 8
49 | Others: 1 ¢ 3§ &4 ©
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PART 3.0: QUALITY

What is the level of importance of the following factors in ensuring work is
completed as the required Quality? Please rank :

Importance

50 | Human Management. 1 2 3 4 §
51 Process. 1 2 3 4 §
52 | Organization. 1 2 3 4 §
53 | Contractual & Technical. 1 2 3 4 §
54 | Others: 1 2 3 4 §
PART 4.0: STAKEHOLDERS' APPRECIATION

What is the Ieye/ of importance of‘the following factors in ensuring work is Importance

completed with Client’s Appreciation? Please rank :
55 | Human Management. 1 2 3 4 5
56 | Process. TR s o
57 | Organization. | o o o
58 Contractual & Technical. {2 -3 485
59 | Others: 12 3 4:-5

PART 1.0: HUMAN MANAGEMENT

What is the level of importance of the following components? Please rank:

Importance

60 | Team and Leadership. 1 2 3 4 H
61 Project Manager. 1 2 3 4 6
62 | Communication. 1 2 3 4 §
63 | Stakeholder Management. 1 2 3 4 §
64 | Others: 1= 2.8 475
PART 2.0: PROCESS
What is the level of importance of the following components? Please rank: Importance
65 | Planning. TR e e
66 | Scheduling. I e Tl TR
67 | Control & Monitoring. 12 3 & &
68 | Quality Management. T T e R
69 | Risk Management. -2 =grE
70 | Others: 4 2 "3 "4"R
PART 3.0: ORGANIZATION
What is the level of importance of the following components? Please rank: Importance

(71 | Organization structure. T 2 3 & 8
% Financial resources. 1 2 8 4 B
73 | Policy & Strategy. " 34 B
74 | Learning organization. ! .38 & B
75 | External Environment. 1 2. % & B
76 | Others: 1 9 "8 4+8
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PART 4.0: CONTRACTUAL & TECHNICAL

What is the level of importance of the following components? Please rank:

Importance

77 Procurement & Contract.

1 2 3 4 5§
78 | Contractor. 1 2 3 4 §
79 | Technical. 1 2 3 4 §
80 | Innovation. 1 2 3 4 §
81 Others: T 2 % & 3
SECTION F: MEASUREMENT ON IMPORTANCE OF ELEMENTS OF SUCCESS FACTORS
PART 1.0 HUMAN MANAGEMENT

What is the level of importance of the following elements? Importance
82 Cooperation within the project team. . 2 9 4 5
83 | Capable leadership. { 2 3 4§
84 | Commitment of project team. 1 2 3 "4 5
85 | Project manager’s competence. 1 2 3 4 S
86 | Project manager’s experience. 1 2 3 45
87 Project manager’s integrity. 1 2 3 4 5
88 | Ensure stakeholders are aware of the status and problems of project. 1 2 3 4 5§
89 Establish the line of communication, information channel and procedures. 1 2 8 4 3
90 Timely and valuable information/decision communicated. TR TR N
91 Address stakeholders’ requirements. 1 2 3-4 %
92 | Stakeholders consultation and participation. 1278 478
93 | Manage the bureaucracy in getting all the necessary approvals. 1 2 3 4 §
94 | Others: 1 2 3 4 b
PART 2.0: PROCESS
What is the level of importance of the following elements? Importance

95 | Comprehensive and precise plan. 1 2 3 4 §
96 | Taken into consideration limitations and constraints. 1 2 3 4 6
97 | Review of Plan when actual differs from plan. 1. 2.8 #_ 08
98 | Program of work is realistic, clear and precise. 1 2 3 4 5§
99 | Reasonable duration and completion period. 1 2 3 4 6
100 | Review of the program of work in the event of delay. ] "I D
101 | Set up control mechanism and procedures. 1278 415
102 | Monitoring & feedback through meetings, reporting and review. R L IS S
103 | Document Control Management. 1 -2 % SdLE
104 | Quality Management System. A1 n R
105 | Quality plan & Quality control. R e B
106 | Safety, Health and Environment Management. 1 2 3 4 &
107 | Risk Management System. 1 2 '8 4 B
108 | Analyse and manage the risks. 1 4. 3.4 '8
109 | Allocation of responsibility on managing the risk. 1 2 3 4 &
110 | Others: 1 2 3 4 5
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PART 3.0: ORGANIZATION

What is the level of importance of the following elements?

Importance
111 | Clear authority delegation and responsibilities. 1 2 3 4 §
112 | Functional managers’ support. 1 2 3 4 §
113 | Top management support and Project Champion. 1 2 3 4 5§
114 | Prompt payment. 1 2 38 4 §
115 | Cost planning and Cost control, . 1 2 3 4 5|
116 | Sufficient financial resources. 1 2 '3 4.3
117 | Formulation of project strategy. 1 2 3 4 §
118 | Clear, understandable and achievable goals and objectives, T & 3 4 &
119 | Factors related to Project namely complexity, size, uniqueness etc. 1 2 3 4 §
120 | Capture lesson learnt for the benefit of future projects. 1 2 3 4 5
121 | Ensure mistakes of past projects are not repeated. VI 23 4 §
122 | Ensure what were done correctly are repeated. 1 2 3 4 5§
123 | Political environment. 1 2 8 4 5
124 | Economic environment. = QNG A8
125 | Social and Community involvement. { g~ 3 ‘4 %
126 | Others: 1 2 3 4 §
PART 4.0: CONTRACTUAL AND TECHNICAL
What is the level of importance of the following elements? Importance

127 | Procurement strategy and contract documentation. 1 2- 3 4 S
128 | Contract administration. 1 2 3 4 5
129 | Resolution of contractual disputes. {RaryaT 4 5
130 | Contractor’s attitude. 1 2 3 4 §
131 | Contractor's capability. 1 2 3 4 §
132 | Contractor’s key personnel. 1 2 3.4 B
133 | Coordination between consultants. 1. 2«8 4 B
134 | Delivery of required deliverables. (o I -
135 | Resolution of technical issues such as interfacing works, technical disputes, etc 1T 2 3. 4' 6
136 | Technical innovation. i 2" A 8 "R
137 | Innovation in methods and procedures. 1 2 83 4 B
138 | Commitment and readiness on innovation. 18,3 &4 &
139 | Others: v 2 3.4 8
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SECTION G: COMMENTS & VIEWS:

1 In your opinion what is the most important criteria to measure the success of a project
AND why?
z What are the detrimental factors that would hinder successful implementation and

completion of a project AND why?

3 Does the importance of the critical success factors differ in relation to the size and

complexity of a project AND why?

4. In a project life cycle i.e. inception, design, tender, construction and close-out,
when do you need to put in place these critical success factors AND why?

Human
Management

Process

Organization

Contract &
Technical

INCEPTION

DESIGN

TENDER

CONSTRUCTION

HANDOVER &
CLOSE-OUT
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Appendix 13: Validation on the findings of the study

The findings of this study are tested by conducting a simple questionnaire to several
client organizations. This includes four (4) private sector client organizations and four
(4) government agencies that implements projects using project management teams.
Although the study is confined to government projects, the validation exercise is
extended to other client organizations as these organizations have requested to be
included. A total of 50 project managers participated in the validation of this study. The
questionnaires require the respondents to agree or disagree with the findings namely the
significant success criteria, success factors and the correlation of these criteria and

factors. The result of the validation exercise generally seems to support the main

findings of the study.

Firstly, all the respondents (100%) agree that to determine the success or failure of a
project, the measurements are the criteria of ‘Stakeholders’ appreciation’, ‘Quality’,
‘Time’ and ‘Cost’. All the respondents also agree on the explaination of the criteria as
described in the study. Similarly, on the ranking of these success criteria, all the

respondents (100%) agree that ‘Stakeholders’ appreciation’ takes precedence over the

criteria of ‘Quality’, ‘Time’ and ‘Cost’.

The next set of questions is regarding success factors. All the respondents (100%) agree
the ranking of the critical success factors as follows: ‘Human management’, ‘Process’,
‘Contract and technical’, and ‘Organization’. Lastly, majority of the respondents agree

on the ranking of the factors within the factor groups. For the success factor group of
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‘Human management’ all the respondents (100%) agree that the critical success factor
is team and leadership; for ‘Process’ 49 respondents (98%) agree that the critical
success factor is monitoring and control; for ‘Contract and technical’ all the
respondents (100%) agree that the critical success factor is contracting; and for
‘Organization’ 48 respondents (96%) agree that the critical success factor is

organizational structure,

The last set of questions is regarding the correlation of success criteria and success
factors. 48 respondents (96%) agree that to achieve each of the success criterion, the
ranking of the success factors is similar. This means that the critical success factors to
achieve any of the success criteria of ‘Stakeholders’ appreciation’, ‘Quality’, ‘Time’
and ‘Cost’ are similarly ranked in order of ‘Human management’, ‘Process’, ‘Contract

and technical’, and ‘Organization’.
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