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ABSTRACT 

 

 

 

 Globalization of economy has resulted in construction firms trying to achieve 

internationally accepted quality construction work. Hence, it is critical for 

organizations to have a system such as Quality Management System (QMS) to 

ensure quality in the construction industry. Maintenance in QMS includes constant 

monitoring, controlling, assessing and improving of the system through technical and 

non-technical approaches. In previous studies, contractors in construction focussed 

more on technical rather than non-technical approaches to improve project 

performance. On the contrary, these non-technical approaches are very important. 

Besides that, both these approaches have not been compared with competitive 

theories to produce a standard framework that covers all the crucial criteria for 

quality maintenance system. Thus, the main objective of this research is to develop a 

framework of quality maintenance system by studying the implementation and 

effectiveness of technical and non-technical approaches and their relationship with 

project performance in construction industries. Questionnaires were used to collect 

quantitative data. 1050 questionnaires were distributed personally to respondents via 

project management teams. Statistical analysis of data was done by using ANOVA, 

MANOVA, correlation and regression analysis. The findings indicate that both non-

technical and technical approaches in construction companies were generally 

implemented at moderate level. However, non-technical approaches have a 

significant correlation in effectiveness relationship with project performance (client 

satisfaction and time variance) when compared with technical approaches. Based on 

the findings, the new framework has verified new variables such as leadership and 

top management commitment from previous theories. To conclude, the research has 

generated a new framework for industry practitioners or researchers to measure 

effectiveness of quality maintenance system in construction industry.  
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ABSTRAK 

 

 

 

 Globalisasi ekonomi mendorong syarikat-syarikat pembinaan cuba mencapai 

tahap kualiti yang diterima di peringkat antarabangsa. Justeru itu, adalah penting bagi 

organisasi memiliki satu sistem seperti Sistem Pengurusan Kualiti (QMS) bagi 

menjamin kualiti dalam industri pembinaan. Penyelenggaraan QMS termasuklah 

pemantauan yang berterusan, pengawalan, penilaian dan pembaikan melalui 

pendekatan teknikal dan bukan teknikal. Daripada kajian lepas kontraktor lebih 

menumpukan pendekatan teknikal daripada pendekatan bukan teknikal untuk 

meningkatkan prestasi projek. Walhal pendekatan bukan teknikal adalah sangat 

penting. Selain itu kedua-dua pendekatan ini tidak pernah dibandingkan dengan teori 

kompetitif untuk menghasilkan rangka kerja yang terpiawai yang merangkumi semua 

kriteria penting untuk sistem penyelenggaraan kualiti. Oleh itu, objektif utama kajian 

ini adalah untuk membangunkan rangka kerja bagi sistem penyelenggaraan kualiti 

dengan mengkaji pelaksanaan dan keberkesanan pendekatan teknikal dan bukan 

teknikal serta hubungannya dengan prestasi projek dalam industri pembinaan. Soal 

selidik telah digunakan untuk mengumpulkan data kuantitatif. Sebanyak 1,050 

salinan soal selidik diedarkan secara peribadi kepada responden daripada pasukan 

projek. Analisis statistik dilakukan dengan analisis ANOVA, MANOVA, korelasi 

dan regrasi. Hasil kajian ini mendapati bahawa pendekatan teknikal dan bukan 

teknikal yang dilaksanakan oleh syarikat-syarikat pembinaan secara umumnya 

adalah pada tahap sederhana. Walau bagaimanapun pendekatan bukan teknikal 

menunjukkan hubungan keberkesanan yang signifikan dengan prestasi projek 

(kepuasan pelanggan dan varians masa) apabila dibandingkan dengan pendekatan 

teknikal. Daripada hasil kajian, rangka kerja baharu telah mengesahkan pemboleh 

ubah baharu seperti kepimpinan dan komitment pengurusan atasan daripada teori-

teori sebelumnya. Kesimpulannya, kajian ini menghasilkan satu rangka kerja baharu 

untuk pengamal industri pembinaan dan penyelidik bagi mengukur keberkesanan 

sistem penyelenggaraan kualiti dalam industri pembinaan.  



vi 
 

 

 

 

TABLE OF CONTENTS 

 

 

 

CHAPTER    TITLE         PAGE 

 

  DECLARATION               ii 

  ACKNOWLEDGEMENTS              iii 

  ABSTRACT                iv 

  ABSTRAK                v 

 TABLE OF CONTENTS              vi 

 LIST OF TABLES               xiii 

 LIST OF FIGURES               xvii 

 LIST OF ABBREVIATIONS             xix 

 LIST OF APPENDICES              xxi 

 

 

      1.             INTRODUCTION                1 

1.1 Introduction                1 

1.2 Problem Statement               4 

1.3 Research Question               4 

1.4 Research Objectives               5 

1.5 Research Scope               5 

1.6 Importance of Research              5 

1.7 Thesis Outline                6 

 

      2.             LITERATURE REVIEW               8 

          2.1 Introduction                8 

          2.2 Background of Quality Maintenance System            9 

                     2.3 Introduction of Quality Management System and Its  

   Maintenance System                      11 



vii 
 

             2.3.1 Quality Management Matrix with Maintenance  

               Concepts             15 

  2.3.2 Total Quality Management (TQM)          16 

             2.3.3 ISO 9000 Series            19 

             2.3.4 Technical and Non-technical Approaches         23 

                     2.4 Similarities of Elements in Technical and Non-  

   technical Approaches with Competitive Theories         34 

  2.4.1 Effectiveness and Efficiency of Quality  

   Management Implementation           35 

   2.4.2 Relationship between Elements of Quality   

    Management and Organizational Performance      38 

              2.4.3 Linkage and Integration between Quality  

    Management and Management System in   

    Different Industries            41 

               2.4.4 Summary of Elements in Technical and   

    Non-technical Approaches with Competitive  

    Theories                     43 

                    2.5 Quality Management System Research and Research in  

   Construction Industry                     47 

   2.5.1 Overview of Quality Management System   

    Research in Construction Industry          48 

   2.5.2 ISO 9000 and Total Quality Management in   

    Construction Industry                 53 

              2.5.3 Integration of ISO 9000 with Other Management  

    System                   54 

               2.5.4 Quality Management System in Engineering  

    Consultancy Companies           55 

                     2.6 Quality Management System research in Malaysian   

   Construction Industry                              56 

          2.7 Theoretical Framework                          60 

          2.8 Research Propositions                 60 

          2.9 Research Hypothesis                     62 

          2.10 Summary              64 

               



viii 
 
      3.             RESEARCH METHODOLOGY            66 

           3.1 Introduction              66 

           3.2 Flow Chart of Research Methodology          66 

           3.3 Design and Development of Questionnaire          68 

    3.3.1 Questionnaire Design            68 

    3.3.2 Theories and Calculation Method of Project   

    Performance Measurements           69 

    3.3.2.1 Cost Performance           70 

    3.3.2.2 Time Performance           72 

    3.3.2.3 Quality Performance           73 

    3.3.2.4 Client's Satisfaction           74 

    3.3.2.5 Safety and Health           74 

    3.3.3 Questionnaire Contents           75 

    3.3.4 Instrument for Questionnaire           75 

    3.3.5 Research Population            77 

    3.3.6 Research Sample Size            78 

    3.3.7 Research Sample Selection           80 

    3.3.8 Research Rating System           80 

           3.4 Data Collection Strategy            81 

    3.4.1 Survey Procedure            81 

    3.4.2 Survey Administration           82 

    3.4.3 Opening and Confidentiality Statement         82 

    3.4.4 Improvement Gain from Pilot Study          83 

    3.4.5 Data Recording            85 

           3.5 Reliability Evaluation             85 

           3.6 Validity Evaluation             86 

           3.7 Statistical Analysis Techniques Used           87 

    3.7.1 Analysis of Variance (ANOVA)          87 

    3.7.2 Multivariate Analysis of Variance (MANOVA)    88 

    3.7.3 Correlation                        89 

    3.7.4 Regression             89 

           3.8 Summary              90   

 

 



ix 
 
      4.             DATA ANALYSIS AND RESULTS            91 

           4.1 Introduction                         91 

           4.2 Data Collected              91 

    4.2.1 Profile of Respondents           92 

    4.2.2 Reliability Test Result                   94 

    4.2.3 Validity Test Result                    94 

    4.2.3 Normality Test Result                    95 

           4.3 Data Analysis              96 

    4.3.1 Proposition A - Implementation and Effectiveness  

    towards Project Performance           98 

    4.3.1.1 Results of ANOVA           98 

     4.3.1.1.1 ANOVA - Cost Variance         98 

     4.3.1.1.2 ANOVA - Cost Performance  

         Index (CPI)           101 

     4.3.1.1.3 ANOVA - Time Variance          102 

     4.3.1.1.4 ANOVA - Non-Conformance  

         Report (NCR)            104 

     4.3.1.1.5 ANOVA - Client Satisfaction    105 

     4.3.1.1.6 ANOVA - Number of Accident 107 

     4.3.1.1.7 ANOVA - Fatalities                    109 

    4.3.1.2 Results of MANOVA                     110 

     4.3.1.2.1 MANOVA - Time, Cost and  

         Quality                  111 

     4.3.1.2.2 MANOVA - Cost and Client  

         Satisfaction           111 

     4.3.1.2.3 MANOVA - Cost and Safety &  

         Health               113

     4.3.1.2.4 MANOVA - Time and Client  

            Satisfaction          114 

     4.3.1.2.5 MANOVA - Time and Safety &  

         Health              115 

      

 

 



x 
 
     4.3.1.2.6 MANOVA - Quality and Client  

            Satisfaction           116

     4.3.1.2.7 MANOVA - Quality and Safety 

         & Health            117 

     4.3.1.2.8 MANOVA - Client Satisfaction  

         and Safety & Health          118 

    4.3.2 Proposition B - Relationship between variables  

    and Project Performance                  119 

    4.3.2.1 Results of Correlation                      120 

     4.3.2.1.1 Correlation - QMS    

         Maintenance variables towards  

         Project Performance             120 

      4.3.2.1.2 Correlation - Technical   

         variables towards each   

         Non-technical Variables           124 

     4.3.2.1.3 Correlation - Non-technical  

         variable towards other   

         Non-technical Variables              125 

    4.3.2.2 Results of Regression           127 

     4.3.2.2.1 Regression - Leadership             127 

     4.3.2.2.2 Regression - Communication &  

            Coordination                              129 

     4.3.2.2.3 Regression - Team                131

     4.3.2.2.4 Regression - Decentralization of  

            Resources                      132

     4.3.2.2.5 Regression - Employee   

         Participation & Responsibilities  133

     4.3.2.2.6 Regression - Intersecting   

         Territories                    136

     4.3.2.2.7 Regression - Culture of Pride &  

         Climate for Success          136

     4.3.2.2.8 Regression - Training           138 

 

 



xi 
 
     4.3.2.2.9 Regression - Top Management  

            Commitment              140

     4.3.2.2.10 Regression - Organization  

           Structure & Culture           140

     4.3.2.2.11 Regression - Cost Variance       142 

     4.3.2.2.12 Regression - Cost Performance  

           Index                 143 

     4.3.2.2.13 Regression - Client   

           Satisfaction           144 

     4.3.2.2.14 Regression - Non-Conformance  

           Report              145 

     4.3.2.2.15 Regression - No. of Accident    146 

     4.3.2.2.16 Regression - Time Variance      147 

     4.3.2.2.17 Regression - Fatalities               148 

    4.3.3 Proposition C - Model of relationship         149 

    4.3.3.1 Model of relationship                      150 

    4.3.4 Proposition D - Critical Problem for QMS   

    Maintenance                 156 

    4.3.5 Proposition E - Challenges and Suggestion for  

    Improving QMS maintenance              156 

           4.4 Hypothesis Testing             158 

    4.4.1 Hypothesis No.1            158 

    4.4.2 Hypothesis No.2            160 

    4.4.3 Hypothesis No.3            162 

    4.4.4 Hypothesis No.4            163 

    4.4.5 Hypothesis No.5            165 

    4.4.6 Hypothesis No.6            167 

    4.4.7 Hypothesis No.7            169 

    4.4.8 Hypothesis No.8            170 

    4.4.9 Hypothesis No.9            172 

    4.4.10 Hypothesis No.10            174 

    4.4.11 Hypothesis No.11            175 

    4.4.12 Hypothesis No.12            177 

    4.4.13 Hypothesis No.13            178 



xii 
 
           4.5 Summary of Data Presentation and Analysis                   178 

 

      5.             DISCUSSION OF FINDINGS             179 

           5.1 Introduction               179 

           5.2 Implementation of QMS Maintenance Approaches            179 

           5.3 QMS Maintenance Approaches and Project Performance  182 

    5.3.1 Technical Approaches and Project Performance     184 

   5.3.2 Non-Technical Approaches and Project   

    Performance                       186 

           5.4 Framework of Quality Maintenance System                       189 

           5.5 Problems Discussion and Recommendations to improve  

   QMS Maintenance                         192 

           5.6 Summary                          194 

 

      6.             CONCLUSIONS, LIMITATIONS AND FURTHER   

           RESEARCH                    195 

           6.1 Introduction               195 

           6.2 Conclusions                          195 

    6.2.1 Findings              195 

    6.2.2 Contributions of Research                     197 

    6.2.3 New Framework of Quality Maintenance System  199 

           6.3 Limitations of Thesis              200 

           6.4 Further Research                         200 

           6.5 Summary                          201 

 

REFERENCES                            202 

Appendices A - E                   226 - 299 

 

 
 

 

  



xiii 
 

 

 

 

LIST OF TABLES 

 

 

 

TABLE NO.    TITLE         PAGE 

 

2.1  “Soft” and “hard” TQM Elements Used in Recent Studies      18 

2.2  Comparison of Technical & Non-technical Approaches and  

  Competitive Theories                44 

2.3  Summary of Relevant Researches (Categorized by    

  Non-technical Approaches Elements )        45 

2.4  Elements related with Non-technical Approaches       46 

3.1  Summary of Sources of Key Measurement Scales        76 

3.2  Total Numbers of Construction Projects Awarded by  

  Location            78 

3.3  Area and Targeted Number of Samples        80 

3.4  Example of Revised Questions         84 

3.5  Summary of the Analysis used in Hypothesis       88 

4.1  Summary of Incomplete Questionnaires        92 

4.2  Questionnaires Collected          92 

4.3  Profile of Respondents          93 

4.4  Summary of Measures          94 

4.5  Validation Results           95 

4.6  Normality Results           96 

4.7  New Categories for Data in Part C         97 

4.8  ANOVA for variables by cost variance        99 

4.9  ANOVA - Mean values by cost variance        100 

4.10  ANOVA for variables by cost performance index       101 

4.11  ANOVA - Mean values by cost performance index       102 

4.12  ANOVA for variables by time variance        103 

4.13  ANOVA - Mean values by time variance        104 



xiv 
 
4.14  ANOVA for variables by NCR         105 

4.15  ANOVA - Mean values by NCR         106 

4.16  ANOVA for variables by client satisfaction        106 

4.17  ANOVA - Mean values by client satisfaction       107 

4.18  ANOVA for variables by number of accident       108 

4.19  ANOVA - Mean values by number of accident       108 

4.20  ANOVA for variables by fatalities         109 

4.21  ANOVA - Mean values by fatalities         110 

4.22  MANOVA - Time, Cost and Quality         112 

4.23  MANOVA - Cost and Client Satisfaction        113 

4.24  MANOVA - Cost and Safety & Health        114 

4.25  MANOVA - Time and Client Satisfaction        115 

4.26  MANOVA - Time and Safety & Health        116 

4.27  MANOVA - Quality and Client Satisfaction        117 

4.28  MANOVA - Quality and Safety & Health        118 

4.29  MANOVA - Client Satisfaction and Safety & Health      119 

4.30  Correlation - QMS Maintenance Variables towards Project   

  Performance              121 

4.31  Correlation - Technical variables towards each Non-technical  

  Variables                 125 

4.32  Correlation - Non-technical variable towards other    

  Non-technical Variables          126 

4.33  Regression - Recode Project Performance Variables        128 

4.34  Regression - Leadership           129 

4.35  Regression - Communication & Coordination        130 

4.36  Regression - Teams            132 

4.37  Regression - Decentralization of Resources         134 

4.38  Regression - Employee Participation & Responsibilities       135 

4.39  Regression - Intersecting Territories          137 

4.40  Regression - Culture of Pride & Climate for Success       138 

4.41  Regression - Training            139 

4.42  Regression - Top Management Commitment         141 

4.43  Regression - Organization Structure & Culture        142 

4.44  Regression - Cost Variance           143 



xv 
 
4.45  Regression - Cost Performance Index         144 

4.46  Regression - Client Satisfaction          145 

4.47  Regression - Non-Conformance Report         146 

4.48  Regression - No. of Accident           147 

4.49  Regression - Time Variance           148 

4.50  Regression - Fatalities            149 

4.51  Regression - Overall Non-Technical Approaches and Technical 

  Approach towards Project Performance               151 

4.52  Regression - Non-Technical Approaches towards NTA       152 

4.53  Critical Problem for QMS maintenance         157 

4.54  Challenges and Suggestion for Improving Project Performance 157 

4.55  H1 - ANOVA Result            159 

4.56  H1 - MANOVA Result           159 

4.57  H1 - Correlation Result           160 

4.58  H1 - Regression Result           160 

4.59  H2 - ANOVA Result            161 

4.60  H2 -  Correlation Result           161 

4.61  H2 -  Regression Result           162 

4.62  H3 - ANOVA Result            162 

4.63  H3 - Correlation Result           163 

4.64  H3 - Regression Result           163 

4.65  H4 - ANOVA Result            164 

4.66  H4 - Correlation Result           165 

4.67  H4 - Regression Result           165 

4.68  H5 - ANOVA Result            166 

4.69  H5 - MANOVA Result           166 

4.70  H5 - Correlation Result           167 

4.71  H5 - Regression Result           167 

4.72  H6 - ANOVA Result            168 

4.73  H6 - Correlation Result           168 

4.74  H6 - Regression Result           169 

4.75  H7 - ANOVA Result            169 

4.76  H7 - Correlation Result           170 

4.77  H7 - Regression Result           170 



xvi 
 
4.78  H8 - ANOVA Result            171 

4.79  H8 - Correlation Result           172 

4.80  H8 - Regression Result           172 

4.81  H9 - ANOVA Result            173 

4.82  H9 - Correlation Result           173 

4.83  H9 - Regression Result           174 

4.84  H10 - ANOVA Result            174 

4.85  H10 - Correlation Result           175 

4.86  H10 - Regression Result           175 

4.87  H11 - ANOVA Result            176 

4.88  H11 - Correlation Result           177 

4.89  H11 - Regression Result           177 

5.1  Summary of hypothesis #2 to hypothesis #11        188 

 
 
 
 
 

  



xvii 
 

 

 

 

LIST OF FIGURES 

 

 

 

FIGURE NO.    TITLE         PAGE 
 

1.1  Total number of contractors by registration grade (2011)  2 

1.2  Technical and non-technical approaches to improving  

  service quality        3 

2.1  Overview of Literature Review and the Gap of Study  9 

2.2  Overview of the Quality Management Maintenance Theories 14 

2.3  Quality Management Matrix with Management Concept  

  Model         16 

2.4  Index of Clauses in ISO 9000:2008     21 

2.5  Kanter’s Theory for Maintain quality Management Systems  

  Effectively        30 

2.6  Overview of Quality Management System Research in  

  Construction Industry       49 

2.7  The effect model of technical approaches and  

  non-technical approaches towards project performance  61 

3.1  Flow Chart of Research Methodology    67 

3.2  The Iron Triangle of Project Management    70 

4.1  Model of Relationship - Cost Variance              153 

4.2  Model of Relationship - Cost Performance Index             153 

4.3  Model of Relationship - Client Satisfaction              154 

4.4  Model of Relationship - Non-conformance Report             154 

4.5  Model of Relationship - No. of Accidents              155 

4.6  Model of Relationship - Time Variance              155 

4.7  Model of Relationship - Fatalities               156 

5.1  Initial Framework of Quality Maintenance System (Technical and  

  Non-Technical Approaches)                190 



xviii 
 
5.2  Revised Framework of Quality Maintenance System   

  (Suggested Model in this Research)               191 

5.3  Final Framework of Quality Maintenance System (After   

  Hypothesis Testing and Discussion)               191 

6.1  New Framework of Quality Maintenance System             199 

 

  



xix 
 

 

 

 

LIST OF ABBREVIATIONS 

 

 

 

ACWP  - Actual Cost of Work Performed 

ANOVA - Analysis of Variance 

ATWP  - Actual Time of Work Performed 

BCWP  - Budgeted Cost of Work Performed 

BTWT  - Budgeted Time of Work Performed 

CIDB  - Construction Industry Development Board Malaysia 

CNC  - Communication & Coordination 

COPNCFS - Culture of Pride & Climate for Success 

CPI  - Cost Performance Index 

CS  - Client Satisfaction 

CV  - Cost Variance 

DOR  - Decentralization of Resources 

EFA  - Exploratory Factor Analysis 

EPNR  - Employee Participation & Responsibilities  

F  - Fatalities 

IT  - Intersecting Territories 

L  - Leadership  

MANOVA - Multiple Analysis of Variance 

NA  - No. of Accidents 

NCR  - Non-conformance Report 

NTA  - Non-Technical Approaches 

OSNC  - Organization Structure & Culture 

QA  -  Quality Assurance 

QC  - Quality Control 

QMS  - Quality Management System     

SIRIM  - Standard And Industrial Research Institute of Malaysia 

SPI  - Schedule Performance Index 



xx 
 
SPSS  - Statistical Package for Social Sciences 

SV  -  Schedule Variance 

T  - Teams 

TA  - Technical Approaches 

TMC  - Top Management Commitment  

TQM  - Total Quality Management 

TR  - Training 

TV  - Time Variance 

 

 

  



xxi 
 

 

 

 

LIST OF APPENDICES 

 

 

 

APPENDIX    TITLE    PAGE 

 

A  Questionnaire       226 

B  Population of Sample      234 

C  Likert-Type Scale Response Anchors    260 

D  Project List       263 

E  Example of SPSS Output     272 

 

 

 

 

 

 

 

 



1 
 

 

 

 

CHAPTER 1  

 

 

 

INTRODUCTION 

 

 

 

1.1 Introduction 

 

 In year 1987, there are many local companies began to notice the importance 

of ISO 9000 Standard and implement it as the quality management system after 

launching of ISO 9000 series certification scheme by SIRIM (Standard and Industrial 

Research Institute of Malaysia) in Malaysia (Yeoh and Lee, 1996). There are total 

680 organizations included public agencies, consultants in engineering field, main-

contractors, sub-contractors, developers and property services companies had been 

certified by ISO 9000 series in the end of October 1996 (Yeoh and Lee, 1996). The 

numbers of ISO 9000 series certified companies kept increasing 2425 companies by 

the end of 2005 (SIRIM, 2005) and 532 companies out of the total numbers are in 

construction industry. In order to achieve the International Standards’ requirements, 

the ISO 9000 has become a standard guideline to follow that can create a new quality 

system or innovate an existing system (Low and Omar, 1997a).  

 

 Since then, the Malaysian government has declared that all the Grade Seven 

contractors must obtain the ISO 9001: 2000 certifications before end of year 2008 

(Anonymous, 2011). This requirement has brought immediate effect to encourage 

many construction companies to adopt quality management system in their 

companies. As stated in Construction Industry Development Board Malaysia (CIDB) 

statistic (Anonymous, 2011), there are total 4573 Grade Seven contractors in the end 

of year 2011 and this is approximately 7.2 percent of the total number of contractors 

in construction industry (See Figure 1.1). Consequently, it also means that there are 
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more than 4573 construction companies having ISO 9001: 2000 certifications in the 

end of 2011. 

 

 However, this requirement cannot be the main reason to implement quality 

management system in a company. The old management system style will remain 

even though quality management system is adopted if the requirement has become 

the main reason for certification. This is because the socio-cultural or non-technical 

aspects may be ignored and lack of human behavioural skills development if the 

company tend to concentrate on upgrading those standard tools and procedures. 

Therefore, certification is only an evidence or reward to show that all the staffs work 

together to achieve minimum requirement of quality management. 

 

 

 

Figure 1.1: Total number of contractors by registration grade (2011) (Anonymous, 

2011) 

 

 Moreover, the quality management system must have proper maintenance 

where the company has to be self-motivated and develop for better quality in both 

products and services persistently. Stewart (1995) stated proper maintenance as using 
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technical approaches and non technical approaches (socio-cultural) to monitor, 

control, assess and improve existing management system constantly. There are some 

few findings showed that the some contractors put more concentration to the 

technical approaches and instrumental tools compare to the non-technical approaches 

(Low, 1993; Seymour and Low, 1990) when they try to improve the current quality 

management system. Nevertheless, a balance development of technical aspects and 

socio-cultural aspects has been used widely and effectively in some manufacturing 

sectors. The purpose of balancing is to  improve service quality and it is necessary to 

implement if organizations in construction sector want to maintain their quality 

management system effectively (Spekknink, 1995). The concept of balancing the 

technical requirements and theoretical approach is illustrated in Figure 1.2. Quality 

management system can be more effective by proper maintenance of the system and 

it is very important to the construction companies especially those main contractors 

managing mega projects. Hence, the balance of non-technical aspects and technical 

aspects will also bring effects towards project performance of the contractors in 

construction industry.  

 

 

 

Figure 1.2: Technical and non-technical approaches to improving service quality 

(Spekknink, 1995) 
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1.2 Problem Statement 

 

 The theoretical approaches indicated that the application of both technical 

and non-technical approaches in an organization is very crucial in quality 

maintenance system. Technical approaches are mainly referred to the requirements 

which have been set out in Clause 4 of the ISO 9000 standards when those ISO 

certified companies implemented quality management systems (Low and Omar, 

1997b) while non-technical approaches are referred to the methodology of 

implementing quality management systems to form integrative and culture that 

enhance an organization towards ideal egalitarian and meritocratic (Low, 1998; Low 

and Omar, 1997b; Low and Omar, 1997a). The combination of implementing 

technical and non-technical approaches will show better results than those only focus 

in technical approaches. Although there are many research of quality management 

system study the stage of implementation and effectiveness of technical approaches 

but there are few research looking at the effectiveness of non-technical approaches 

and balancing of both technical approaches and non-technical approaches. Moreover, 

most of the quality management studies in construction management tend to focus on 

construction quality. There is limited research study the quality maintenance system 

in construction management area. Besides, quality management system has become 

mandatory for Grade Seven contractors in Malaysia to implement so that quality of 

the mega-projects can be assured. Therefore, it is significant to know the relationship 

between project performance of the construction companies with the effectiveness of 

both non-technical approaches and technical approaches. 

 

 

 

1.3 Research Question 

 

The research questions of this research are as follows: 

a) What is the status of non-technical approaches and technical approaches in 

Malaysian construction industry? 

b) How strong is the relationship between the effectiveness of quality 

maintenance system and the project performance in Malaysian construction 

industry? 



5 
 
1.4 Research Objectives 

 

 The objectives of this research are as follows: 

i. To assess both non-technical approaches and technical approaches which 

have been implemented in construction companies and effectiveness towards 

project performance in construction companies 

ii.  To analyze the relationship between effectiveness of non-technical 

approaches and technical approaches on project performance 

iii.  To develop theoretical framework showing the effect of quality management 

system maintenance on project performance 

iv. To identify the problems in Malaysian ISO certified construction companies 

while implementing both technical and non-technical approaches, and also 

recommendation to improve on maintenance for quality maintenance system 

in construction industry 

 

 

 

1.5 Research Scope 

 

This research is confines to the ISO 9000 certified companies in Malaysia. 

The research will be carried out within construction companies including developers, 

consultants, contractors and sub-contractors. The research scope is also limited to the 

companies involved in project management.  

 

 

 

1.6 Importance of Research 

 

 This research will contribute to better understanding of implementation and 

effectiveness of non-technical approaches and technical approaches towards project 

performance of construction companies in Malaysia construction industry. The 

importance of this research can be summarized as below:- 
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a. To help those large construction companies improving their quality management 

system and project performance by emphasizing on the quality maintenance system 

variables that have significant relationship with project performance; 

 

b. To help those medium construction companies who only focus on technical 

approaches to understand the importance of non-technical approaches so that they 

can solve the problems related with quality maintenance system;  

 

c. To assist small size contractors to understand more about implementation of 

quality maintenance system in main contractor companies so that they can work 

together under main contractors with ISO 9001 certified to increase the productivity 

and quality of projects towards the common goal of minimum input with maximum 

output in construction industry; 

 

d. To provide a standard quality maintenance framework for researchers to study 

effectiveness of quality maintenance system in future with significant project 

performance variables.  

 

 

 

1.7 Thesis Outline 

 

 This thesis consists of six chapters. The first chapter is introduction, it 

specifies the needs, objectives, benefits, hypothesis statements and research 

methodology of the study. Chapter two is the literature review, it reviews the 

fundamental theories and theories of quality maintenance system, evolution of 

technical and non-technical approaches and those relevant researches which have 

been carried out in construction industry. Research methodology used in the research 

design and the development of questionnaires and structured interviews are 

explained in chapter three. Chapter four provides explanation of the results and 

findings of research. It also summarizes those data which has been collected from the 

survey interviews. The hypothesises are tested then the results are organized and 

presented. Then, the discussion and implication of study will be done in chapter five. 

This chapter explains the effects and implication of technical approaches and non-
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technical approaches towards project performance of contractors in Malaysia 

construction industry. Lastly, chapter six will summarize and conclude the finding of 

the study. It also provides limitations of research and recommendations for further 

researches in future.  
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