A FRAMEWORK FOR QUALITY MAINTENANCE SYSTEM IN
CONSTRUCTION INDUSTRY

TIONG KUNG LEONG

A thesis submitted in fulfilment of the
requirements for the award of the degree of

Doctor of Philosophy (Management)

Faculty of Management

Universiti Teknologi Malaysia

JULY 2014



ACKNOWLEDGEMENT

First of all, 1 would like to express my greatgsatitude to all people who
have given their assistance towards the completidhis thesis. Their supports and

contribution to the research have made the reseasciccess.

I would like to dedicate a special thanks to mwdmmic supervisor, Dr.
Norhayati Binti Mohmad Zakwan who has always giver professional opinions
and advices to ensure that all the works are aliftestess. My special thanks also
go out to my co-academic supervisor Assoc. Prof. Nbuhamad Zameri Bin Mat
Saman for his wise counseling, help and guidanue;adl the staffs at the Faculty of

Management, Universiti Teknologi Malaysia.

My sincere appreciation and gratitude also gdéoprofessional experts from
construction industry and academia, for their infation and recommendations,
which had become valuable contribution to this gtudalso wish to express my
sincere appreciation to all the respondents inghigy. | could not have completed
this research without their support and cooperafidius, | would like to take this
opportunity to extend my special thanks to all lnérh who ever involved in this

study.

Last but not least, | would like to give my than&any parents and family for

their supports and encouragement.



ABSTRACT

Globalization of economy has resulted in consiouctirms trying to achieve
internationally accepted quality construction workence, it is critical for
organizations to have a system such as Quality §Emant System (QMS) to
ensure quality in the construction industry. Mamatece in QMS includes constant
monitoring, controlling, assessing and improvingha system through technical and
non-technical approaches. In previous studies,ractars in construction focussed
more on technical rather than non-technical appresmcto improve project
performance. On the contrary, these non-technipptcaches are very important.
Besides that, both these approaches have not bampaced with competitive
theories to produce a standard framework that soedlr the crucial criteria for
guality maintenance system. Thus, the main objedaiivthis research is to develop a
framework of quality maintenance system by studythg implementation and
effectiveness of technical and non-technical apgrea and their relationship with
project performance in construction industries. €io@anaires were used to collect
quantitative data. 1050 questionnaires were digiib personally to respondents via
project management teams. Statistical analysisate#f @as done by using ANOVA,
MANOVA, correlation and regression analysis. Thedings indicate that both non-
technical and technical approaches in constructompanies were generally
implemented at moderate level. However, non-te@tniapproaches have a
significant correlation in effectiveness relatioipskvith project performance (client
satisfaction and time variance) when compared teithnical approaches. Based on
the findings, the new framework has verified newialdles such as leadership and
top management commitment from previous theoriescdnclude, the research has
generated a new framework for industry practitisner researchers to measure

effectiveness of quality maintenance system in ttaogon industry.



ABSTRAK

Globalisasi ekonomi mendorong syarikat-syarikahp@aan cuba mencapai
tahap kualiti yang diterima di peringkat antaralsmngusteru itu, adalah penting bagi
organisasi memiliki satu sistem seperti Sistem Bergan Kualiti (QMS) bagi
menjamin kualiti dalam industri pembinaan. Penygfmaan QMS termasuklah
pemantauan yang berterusan, pengawalan, penila@an pembaikan melalui
pendekatan teknikal dan bukan teknikal. Daripadpatkalepas kontraktor lebih
menumpukan pendekatan teknikal daripada pendekbtd@an teknikal untuk
meningkatkan prestasi projek. Walhal pendekatanabuteknikal adalah sangat
penting. Selain itu kedua-dua pendekatan ini tigiah dibandingkan dengan teori
kompetitif untuk menghasilkan rangka kerja yangitervai yang merangkumi semua
kriteria penting untuk sistem penyelenggaraan ku&ieh itu, objektif utama kajian
ini adalah untuk membangunkan rangka kerja baggrsigpenyelenggaraan kualiti
dengan mengkaji pelaksanaan dan keberkesanan p¢adeteknikal dan bukan
teknikal serta hubungannya dengan prestasi pragékdindustri pembinaan. Soal
selidik telah digunakan untuk mengumpulkan datanktsif. Sebanyak 1,050
salinan soal selidik diedarkan secara peribadi d@pasponden daripada pasukan
projek. Analisis statistik dilakukan dengan analisiNOVA, MANOVA, korelasi
dan regrasi. Hasil kajian ini mendapati bahawa pkathn teknikal dan bukan
teknikal yang dilaksanakan oleh syarikat-syarik@&mpinaan secara umumnya
adalah pada tahap sederhana. Walau bagaimanapulekpéan bukan teknikal
menunjukkan hubungan keberkesanan yang signifikengah prestasi projek
(kepuasan pelanggan dan varians masa) apabiladiliigdian dengan pendekatan
teknikal. Daripada hasil kajian, rangka kerja bahelah mengesahkan pemboleh
ubah baharu seperti kepimpinan dan komitment peisgar atasan daripada teori-
teori sebelumnya. Kesimpulannya, kajian ini mengkas satu rangka kerja baharu
untuk pengamal industri pembinaan dan penyelidigi maengukur keberkesanan

sistem penyelenggaraan kualiti dalam industri peiadn.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

In year 1987, there are many local companies bamantice the importance
of ISO 9000 Standard and implement it as the gualianagement system after
launching of ISO 9000 series certification schem&HRIM (Standard and Industrial
Research Institute of Malaysia) in Malaysia (Yeatd dee, 1996). There are total
680 organizations included public agencies, coantstin engineering field, main-
contractors, sub-contractors, developers and piyppervices companies had been
certified by 1ISO 9000 series in the end of Octat@96 (Yeoh and Lee, 1996). The
numbers of ISO 9000 series certified companies kepeasing 2425 companies by
the end of 2005 (SIRIM, 2005) and 532 companiesobuhe total numbers are in
construction industry. In order to achieve the imétional Standards’ requirements,
the ISO 9000 has become a standard guideline lmwfdhat can create a new quality

system or innovate an existing system (Low and Qa®97a).

Since then, the Malaysian government has decliadall the Grade Seven
contractors must obtain the 1ISO 9001: 2000 cedtittms before end of year 2008
(Anonymous, 2011). This requirement has brought édliate effect to encourage
many construction companies to adopt quality mamage system in their
companies. As stated in Construction Industry Dewelent Board Malaysia (CIDB)
statistic (Anonymous, 2011), there are total 457&8d& Seven contractors in the end
of year 2011 and this is approximately 7.2 percénhe total number of contractors

in construction industry (See Figure 1.1). Consatjyeit also means that there are



more than 4573 construction companies having IS@ 92000 certifications in the
end of 2011.

However, this requirement cannot be the main reasamplement quality
management system in a company. The old managesystegm style will remain
even though quality management system is adoptéteifequirement has become
the main reason for certification. This is becatse socio-cultural or non-technical
aspects may be ignored and lack of human behavVisuiiégs development if the
company tend to concentrate on upgrading thosedatdntools and procedures.
Therefore, certification is only an evidence or aggvto show that all the staffs work

together to achieve minimum requirement of quatignagement.

4
35000 ¢ 32752
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Figure 1.1: Total number of contractors by regigtragrade (2011) (Anonymous,
2011)

Moreover, the quality management system must lpmeper maintenance
where the company has to be self-motivated andlolevfer better quality in both

products and services persistently. Stewart (19&8¢d proper maintenance as using



technical approaches and non technical approach@sof{cultural) to monitor,
control, assess and improve existing managemetgmnysonstantly. There are some
few findings showed that the some contractors poremconcentration to the
technical approaches and instrumental tools contpaiee non-technical approaches
(Low, 1993; Seymour and Low, 1990) when they trymprove the current quality
management system. Nevertheless, a balance dewetmhtechnical aspects and
socio-cultural aspects has been used widely aretteféely in some manufacturing
sectors. The purpose of balancing is to improveice quality and it is necessary to
implement if organizations in construction sectoanivto maintain their quality
management system effectively (Spekknink, 1995 Thncept of balancing the
technical requirements and theoretical approadgtustrated in Figure 1.2. Quality
management system can be more effective by proparntemance of the system and
it is very important to the construction compargspecially those main contractors
managing mega projects. Hence, the balance of emmical aspects and technical
aspects will also bring effects towards projectfgrenance of the contractors in

construction industry.

Improvement of
service quality

Development of socio-cultural aspects

L

Development of technical tools

Figure 1.2: Technical and non-technical approadbesnproving service quality
(Spekknink, 1995)



1.2 Problem Statement

The theoretical approaches indicated that thei@mn of both technical
and non-technical approaches in an organizationvesy crucial in quality
maintenance system. Technical approaches are mafdyred to the requirements
which have been set out in Clause 4 of the ISO 98fdards when those 1ISO
certified companies implemented quality managensystems (Low and Omar,
1997b) while non-technical approaches are refertedthe methodology of
implementing quality management systems to fornegrative and culture that
enhance an organization towards ideal egalitamehnaeritocratic (Low, 1998; Low
and Omar, 1997b; Low and Omar, 1997a). The combimabdf implementing
technical and non-technical approaches will shottebeesults than those only focus
in technical approaches. Although there are masgaieh of quality management
system study the stage of implementation and éfwéss of technical approaches
but there are few research looking at the effentgs of non-technical approaches
and balancing of both technical approaches and@cmical approaches. Moreover,
most of the quality management studies in constmehanagement tend to focus on
construction quality. There is limited researchdgtthe quality maintenance system
in construction management area. Besides, quaktyagement system has become
mandatory for Grade Seven contractors in Malaysianplement so that quality of
the mega-projects can be assured. Thereforesigmsficant to know the relationship
between project performance of the constructionpaomes with the effectiveness of

both non-technical approaches and technical appesac

1.3 Research Question

The research questions of this research are asvill
a) What is the status of non-technical approachestecithical approaches in
Malaysian construction industry?
b) How strong is the relationship between the effertass of quality
maintenance system and the project performancealaydian construction

industry?
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Research Objectives

The objectives of this research are as follows:

To assess both non-technical approaches and tethapproaches which
have been implemented in construction companieséedtiveness towards
project performance in construction companies

To analyze the relationship between effectivenegs non-technical
approaches and technical approaches on projedrpeice

To develop theoretical framework showing the effectjuality management
system maintenance on project performance

To identify the problems in Malaysian ISO certifiednstruction companies
while implementing both technical and non-techniapproaches, and also
recommendation to improve on maintenance for quatidintenance system

in construction industry

Research Scope

This research is confines to the 1ISO 9000 certifiethpanies in Malaysia.

The research will be carried out within constructtmmpanies including developers,

consultants, contractors and sub-contractors. &bearch scope is also limited to the

companies involved in project management.

1.6

Importance of Research

This research will contribute to better undersiagdf implementation and

effectiveness of non-technical approaches and teshapproaches towards project

performance of construction companies in Malaysmastruction industry. The

importance of this research can be summarizedlas/be



a. To help those large construction companies impgotheir quality management
system and project performance by emphasizing ergtlality maintenance system

variables that have significant relationship witbjpct performance;

b. To help those medium construction companies whly focus on technical
approaches to understand the importance of nomiadhapproaches so that they

can solve the problems related with quality maiatex@ system;

c. To assist small size contractors to understade nabout implementation of
guality maintenance system in main contractor congsaso that they can work
together under main contractors with ISO 9001 feedtito increase the productivity
and quality of projects towards the common goaiafimum input with maximum

output in construction industry;

d. To provide a standard quality maintenance fraomkwor researchers to study
effectiveness of quality maintenance system in rutwith significant project

performance variables.

1.7 Thesis Outline

This thesis consists of six chapters. The firsaptér is introduction, it
specifies the needs, objectives, benefits, hyp@hesatements and research
methodology of the study. Chapter two is the li@m review, it reviews the
fundamental theories and theories of quality maiatee system, evolution of
technical and non-technical approaches and thdsearg researches which have
been carried out in construction industry. Researethodology used in the research
design and the development of questionnaires andctsted interviews are
explained in chapter three. Chapter four provideglamation of the results and
findings of research. It also summarizes those watah has been collected from the
survey interviews. The hypothesises are tested themrresults are organized and
presented. Then, the discussion and implicatiostuaty will be done in chapter five.

This chapter explains the effects and implicatibriechnical approaches and non-



technical approaches towards project performancecasftractors in Malaysia
construction industry. Lastly, chapter six will stnarize and conclude the finding of

the study. It also provides limitations of reseaartd recommendations for further
researches in future.
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