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ABSTRACT

Poor motivation for the implementation of the construction on-site waste reduction,
insufficient waste management skills, the shortage of appropriately designed and
decently handled landfill system, lack of team work, unequal workload and task
distribution among the divisions is the result of poor organizational structure among
construction organizations in Nigeria. Lack of frequent staff training, performance
management and human resource management practices and the problems of waste
management regulations is the result of improper enforcement of waste management
policy and planning framework for waste management. Further the inadequacy of
unified waste management regulations and operational system for the enforcement and
control of construction waste management practices among others are accountable for
the unsuccessful construction waste management. Drawing upon the resource base
view theory, this study aimed to examine the effects of government policy on the
relationship between organizational factors and construction waste management. A
stratified simple random sampling was adopted for the four categories of construction
organizations that are registered with the Corporate Affairs Commission. Out of 331
questionnaires’ distributed to the construction organizations a total of 178 completed
and valid questionnaires were returned, yielding a 53.7 percent response rate.
Structural equation model, smart PLS algorithms and bootstrapping were adopted to
achieve all of the research objectives. This study found out that organizational
structure has a strong and positive relationship with construction waste management.
Organizational resources established a strong and positive relationship with
construction waste management among Nigerian construction organizations. The
government policy shows a strong, positive relationship with construction waste
management among construction organizations and it also moderates and strengthens
the relationship positively between organizational structure and construction waste
management in Abuja. Finally, the study further found that government policy also
moderates the relationship between organizational resources and construction waste
management in Abuja. The results support the hypothesized direct relationship of the
organizational structure and construction waste management with the t-value of 7.09,
organizational resources and construction waste management with the t-value of
10.16, government policy and construction waste management with the t-value of
5.42. Government policy moderates the relationship between organizational structure
and construction waste management with the t-value of 2.61 and also it moderates the
relationship between organizational resources and construction waste management
with the t-value of 1.66. The study provides appropriate theoretical, practical
contributions to the academic, industry and the policy-makers. It is therefore
recommended that construction organizations should focus on organizational factors
that influence construction waste management. This study focused on non-hazardous
material waste. The study suggested that hazardous waste, time and overrun waste
should also be considered; while case study or qualitative method could be adopted in
future research.

Keywords: organizational structure, organizational resources, government policy,
construction waste management



ABSTRAK

Struktur organisasi yang lemah dalam kalangan organisasi pembinaan di Nigeria telah
mewujudkan bukan sahaja motivasi yang rendah untuk pelaksanaan pengurangan sisa
di tapak binaan, ketidakcukupan kemahiran pengurusan sisa, kurangnya sistem
kambus tanah yang direka bentuk dengan sesuai dan dikendalikan dengan memuaskan,
kurangnya kerja berpasukan, malahan menyebabkan ketidaksamarataan agihan beban
kerja serta agihan tugas dalam kalangan bahagian di negara tersebut. Selain itu,
penguatkuasaan dasar pengurusan sisa dan perancangan untuk pengurusan sisa yang
tidak wajar turut menyebabkan kurangnya latihan pekerja yang kerap, kurangnya
amalan pengurusan prestasi dan amalan sumber manusia serta masalah
pengawalaturan pengurusan sisa. Tambahan pula, ketidakcukupan pengawalaturan
pengurusan sisa dan sistem operasi yang berpadu dalam amalan penguatkuasaan dan
kawalan pengurusan sisa merupakan antara penyebab yang mendorong kepada
kegagalan pengurusan sisa pembinaan. Kajian ini yang mengupayakan teori
pandangan asas sumber berhasrat untuk meneliti kesan dasar kerajaan terhadap
hubungan antara faktor organisasi dengan pengurusan sisa pembinaan. Persampelan
rawak berstrata yang mudah telah digunakan untuk empat kategori organisasi
pembinaan yang berdaftar dengan Suruhanjaya Hal Ehwal Korporat di Nigeria.
Sejumlah 331 borang soal selidik diedarkan kepada organisasi pembinaan dengan
pulangan 178 borang sah yang telah dilengkapkan. Pulangan borang soal selidik ini
memberikan kadar respons sebanyak 53.7 peratus. Pemodelan persamaan berstruktur,
algoritma PLS yang pintar serta bootstrapping diupayakan untuk memenuhi kesemua
objektif kajian. Kajian mendapati bahawa struktur organisasi dan sumber organisasi
mempunyai hubungan yang kukuh serta positif dengan pengurusan sisa pembinaan
dalam kalangan organisasi pembinaan di Nigeria. Dasar kerajaan juga memperlihatkan
hubungan yang kukuh dan positif dengan pengurusan sisa pembinaan dalam organisasi
pembinaan dan turut menyederhana dan memperkukuh hubungan secara positif antara
struktur organisasi dengan pengurusan sisa pembinaan di Abuja. Akhir sekali, kajian
mendapati bahawa dasar kerajaan juga menyederhana hubungan antara sumber
organisasi dengan pengurusan sisa pembinaan di Abuja. Hasil dapatan menyokong
hubungan langsung yang dihipotesis dengan sebanyak 7.09 nilai t untuk hubungan
struktur organisasi dan pengurusan sisa pembinaan, sejumlah 10.16 nilai t untuk
hubungan sumber organisasi dengan pengurusan sisa pembinaan, dan sejumlah 5.42
nilai t untuk hubungan dasar kerajaan dengan pengurusan sisa pembinaan. Dasar
kerajaan menyederhana hubungan antara struktur organisasi dengan pengurusan sisa
pembinaan dengan sebanyak 2.61 nilai t dan turut menyederhana hubungan antara
sumber organisasi dengan pengurusan sisa pembinaan dengan sejumlah 1.66 nilai t.
Kajian ini memberikan sumbangan teori yang bersesuaian serta sumbangan amali
kepada khalayak akademik, pihak industri dan penggubal dasar. Selain itu, kajian ini
yang bertumpu kepada sisa bahan tidak berbahaya menyarankan agar organisasi
pembinaan memberikan perhatian kepada faktor organisasi yang mempengaruhi
pengurusan sisa pembinaan. Kajian juga mencadangkan agar kajian kes atau kaedah
berbentuk kualitatif kajian diupayakan pada masa akan datang serta fokus kajian turut
melihat aspek sisa berbahaya, masa dan sisa berlebihan.

Kata kunci: struktur organisasi, sumber organisasi, dasar kerajaan, pengurusan sisa
pembinaan

Vi



ACKNOWLEDGEMENT

In the Name of Allah, the Most Gracious, Most Merciful ‘all praises is due to Allah
(SWT), the Lord of the world who gives me the strength and courage to complete this
work which is very significant to me. May the peace and blessings of Allah (SWT) be
upon our beloved prophet Muhammad (PBUH), companions and those who follow
them in righteousness until the Day of Judgment. The completion of this thesis, which
marks a milestone in my life, wouldn’t have been possible without the assistance and

support of many people.

| would like to express my heartfelt thanks to my two wonderful supervisors, Dr.
Ahmed Mohammed Kamaruddeen and his family and Dr. Ahmad Yusni Bahaudin for
their patience, professional guidance and excellent supervision throughout my PhD
journey. | am also very thankful to all the teaching and administrative staff, from
School of Technology Management and Logistics (STML) and Othman Yeop
Abdullah (OYA) Graduate School of Business, for their support and guidance.

In many regards, | will like to show my profound gratitude to Suleja Local
Government Council and the Niger State Local Government Service Commission for
their financial support. My sincere appreciation goes to my beloved parents of blessed
memory my late father Alhaji Idris Nasidi Barayan Minna and late mother Hajiya
Hajara I. Nasidi. | am deeply indebted to my wife Hajiya Hajara Y.Y. Nasidi, my two
children Fahad Y. Nasidi and Abubakar Y. Nasidi for their love, care, support,
patience, understanding and encouragement throughout this wonderful academic
journey. I will also like to extend my appreciation to all my brothers and sisters, most

especially Abubakar Danladi Nasidi (Coach Alala) and his family. Also, I most am

vii



equally appreciative of the support and kindness shown to me by my friends;
Shamsudeen Kabir of the School of Business Management, Universiti Utara Malaysia,
Sani  Adamu Mohammed of North West University Kano, Adamu Mustapha area
land officer in Suleja, Ibrahim Musa Jemaku Niger State Geographic Information
System officer, Dr. Lucky S. Barau the general manager Niger State Environmental
Protection Agency and Sabo Jibrin, the area town planning officer of Suleja for their
support and encouragement, not to miss the staff of School of Technology

Management and logistics who have been very helpful in their respective ways.

viil



TABLE OF CONTENTS

TITLE PAGE....uciuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiititiaiiectetttatsssecntssssssasenss i
PERMISSION TO USE......i et 1\
ABSTRACT .. %
ABSTRAK et Vi
ACKNOWLEDGEMENT ....oiiii et vii
TABLE OF CONTENTS ... IX
LIST OF TABLES ... oot Xiii
LIST OF FIGURES ...ttt XV
LIST OF ABBREVIATIONS ... XVi
CHAPTER 1 INTRODUCTION ...ttt e 1
1.1 BacKground OF STUAY .......ccueriiueieieieise st 1
1.1.1 Location Of the STUAY .......ccoveiiiiiiici e e 6

1.2 Problem SEATEMENT ..o 8
1.3 RESEAICN QUESTIONS ... ..ciuieiuieieieiteeiteeeteeeteeetteeteeeteesbeesbeesasesabesabeeebeesbeeabeearseenreesressresns 20
1.4 RESEAICN ODJECTIVES.....ccuiitiiiteieiieiei ettt sttt st sr ettt ab e b nn e 21
1.5 Significance 0f the STUAY .........ccciiiiiiii e 22
1.6 SCOPE OF the STUAY ....veviee e e eae s 23
1.7 Organization Of the THESIS .......eceviiii it 26
1.8 Operational Definition 0f KEY TEIMS ........cccviiiiiiiie e 27
1.8.1 Construction Waste Management...........ooerveieiiinirenenesiesieesese e 27
1.8.2 Organizational SIrUCTUIE .......c.covi et 27
1.8.3 Organizational RESOUICES ..........ccuiiiiiierieieieieee st 27
1.8.4 GOVEINMENT POLICY ...ocviiiiiiiiiic ettt sttt sne e 28
CHAPTER 2 LITERATURE REVIEW. ......ccoiii e 29
B2 O 1 £ [N £ o PR 29
2.1 CONSEIUCLION WASEE ...t 29
2.2 Types of CONSIIUCTION WASEE .......c.ciiiiiiiiieiieieie e 33
2.2.1 MALErIAl WASEE ... 34
2.2.2 ClasSifications OF WASTE..........ccoiiiriieieicee et 34
2.2.2. 1L Waste By NatUre. ... ..o e, 35
2.2.2.2 \Waste DY RESOUICES. ... ...t 35
2.2.3 Magnitude of CoNnStruCtion WASEE .........cceveiieie e 36
2.2.4 Global Perspective of Construction Waste Management ............cccocevvvveennnnnns 38



2.3 Construction Waste Management as Criterion Variable.............ccooeoevovieniencnnennne 46

2.3.1 Dimensions of Construction Waste Management...........ccccevvvverinienenienenenienens 56
2.3. 1.1 WaSte REAUCE. ...ttt 56
2.3.1.2WaSte REUSE. ... 59
2.3.1.3Waste ReCYCIING........coouiei i 61
2.3.1.4 Waste DiSposal.........c.ovriiiiiii i 62

2.4, Organizational STFUCKUIE ........eciiiie ettt e e s 67

2.4.1 Dimensions of Organizational StrUCUIe.............ccooviiireieicceeese e 70
2.4. 1.1 FOrmalization. ... ....c.oiieiie 70
2.4.1.2 Centralization..........couiiii i 72
2.4.1.3 Specialization. ... ..ot 74

2.5 0rganizational RESOUICES ........cciiieiiiiieeie ettt se et sre st sre e b e besbe e e sreenes 75

2.5.1 Dimensions of Organizational RESOUICES.........c.cciveveiieieeieie e 77
2.5.1.1 Transformational Leadership.............ccooviiiiiiiiiiiiiiieeee 77
2.5.1.2 Organizational Learning...........c.cooiiiiiiiiii e 80
2.5.1.3 Staff TrainiNg.......cooiiiiii e 83

2.6 GOVEINMENT POICY ...ttt bbbttt 86

2.6.1 International Construction Waste Management POlICIES..........ccccevvveveieciciiennnn, 90

2.6.2 Nigerian Policies and Regulations in relation to Waste Management.................. 92

2.6.3 Government Policy as a Moderating Variable.............cccocociiiiiiiiiccie 94

2.7 Relationships between Organizational Structure and Construction Waste
Y =T oo T L= o TSR 96

2.8 Relationships between Organizational Resources and Construction Waste
Y F= T To T 0T o TSR 99

2.9 Relationship between Government Policy and Construction Waste Management.... 100

2.10 Moderating Effect of Government Policy on the Relationship between

Organizational Structure and Construction Waste Management ...........cccoovevvrerereniennen. 102
2.11 Moderating Effect of Government Policy on the Relationship between
Organizational Resources and Construction Waste Management .............ccoccvvvereriennen. 104
2.12. Underpinning ThEOIY .......oii ettt enee e nne s 106
2.13 Theoretical FrameWOIK .........c.ocviieiicieie sttt 118
2.14 Hypotheses DeVelOPMENT ...........cco i 119
2.15 Summary 0f the Chapler .........oov i 120
CHAPTER 3 METHODOLOGY .....ooiiiiiiieiieeee e 121
B0 INErOTUCTION ...ttt ettt et esaeeneesaenneas 121
3.1 Research Methodology FIOW Chart ............ccooiiiiieieiiece e 121
3.2 RESEAICN ParatligiM.........coiiiieieieiiiie ettt sttt ae st eeseeeneenaenneas 123



3.3 RESEAICN DIBSION.....eitiiiteieee et 125

3.4 UNILS OF ANAIYSIS.....iiiiciiie et et re et renne s 130
3.5 SaMPIiNG PrOCEAUIE ......cveiiieeiei e 130
3.5 LSAMPIE SIZE ..ottt a e sreera e e nre s 133
3.6 Data ColleCtion ProCEAUIE ..........ooviiiiriieeieeee e 134
3.6.1 RESPONSE RALE......viiitiiiiiiiii ittt e e e sbe e sre e sne e s nneaneenns 135
3.7 QUESEIONNAITE DESIGN ...t 136
3.7.1 Measurement and Operationalization of Variables.............ccccocviviiciiiiieciennnn, 138
3.7.2 Organizational StIUCTUIE ........cccoeiieiiie e et 139
3.7.3 Organizational RESOUICES .........ccceieieieiiisise st 140
3.7.4 GoVErNMENT POLICY ....ccvoiiiecicce e 142
3.7.5 Construction Waste Management..........coeoveiririnerenenenieieee e 143

KT AT o] o] B3 (1o | SRS 145
3.8 Reliability and Validity ..........cccooeiiiiiiiec e 145
3.8 L REIADIITY ..o e 146
IR Y - Lo 11 S S SR 147
3.8.2.1 Face validity and Content Validity..................ccooiiiiiiin... 148
3.8.2.2 Convergent Validity...........cooeiniiiiii i 149
3.8.2.3 Discriminant Validity............ccoooiii i 150

3.9 DA ANBIYSIS ...ttt 150
3.9.1 Model Analysis With PLS ..o 154
3.9.2 HYPOLNESIS TESTING ...ttt 156
3.9.3 DESCIIPLIVE ANAIYSIS ....vecviiiiieiciie ettt sttt et be e e e 156
3.9.4 FACLOr ANAIYSIS ....veuveeieieeieieeie sttt 157
3.9.5 POWEr OF ANAIYSIS......oiiiiiiiicicce et et re s 158
3.10 Summary Of the Chapter ..o 160
CHAPTER 4 RESULTS AND DISCUSION......cooiiiiiiiieee e 162
4.1 INEFOUUCTION ...ttt 162
4.2 RESPONSE RALE ..ottt bbb e nne s 162
4.3 Data Screening and Preliminary ANAIYSIS.........ccceriireieniinieeeeee e 163
4.4 Data Screening and EditiNg.........cooviiiiiiiiii e 164
O Y 1 [ o I I - ST 164
O O 111 1= TSR 165
O N o =1 1] ST 166
4.4.4 MUItICO-TINEAITLY TESE .. .iivicie et st 168

Xi



4.5 NON-RESPONSE BIAS .....c.viiiiieiieiiiiisiisie sttt 171

4.6 Common Method VarianCe TESE ..o 173
4.7 DESCIIPLIVE STALISTICS. ... .e.veieeiieiieiisiisie st 173
4 7.1 Profile of RESPONAENTS.........ciiiieeieii e 173
4.7.2 Descriptive Analysis of the Latent CONSIIUCES...........ccoervereiieiiniininese e 175
4.8 Assessment of PLS-SEM Path Model ReSUILS............ccooviiiiiiiiciiccc 177
4.9 Assessment of Measurement MOGE ...........ooeeiiiiiiiiniiee e 178
4.9.1 Individual 1tem Relability.........cccoiiiiiiiiiiieec e 179
4.9.2 ConVvergent Validity.........ccccoieiieiiie e 181
4.9.3 Discriminant Validity ..........ccocooeiiiiiiisee e 182
4.10 Assessment of the Structural Model ............ccoiiiiiiiniiiceeee 183
4.10.1 Assessment of Variance Explained in the Endogenous Latent Variables......... 186
4.10.2 Assessment OF EFFECt Size (%) ......vvveeeeeeeeeeeeeeeeeeeeeeeeeee e, 188
4.10.3 Assessment of Predictive REIEVANCE ...........cooviiviniiiiceee e 189
4.10.4 Testing Moderating EffeCt ... 190
4.10.5 Determining the Strength of the Moderating Effects............cccocoiviniinininenns 195
4.11 Summary of the ChapLer ..........ciiiiii e st sb e ene s 196
CHAPTER 5 DISCUSSIONS AND CONCLUSIONS ..o 199
S5.10ntrofiucEgd. L .. /= ). ... e .. . 199
5.2 Interpretation of the Results Obtained from Analysis..........cccccoviviiiiiiiiiciecieiees 200
5.2.1 Relationship between organizational Structure on Construction Waste
Management CWM (ODBJECHIVE 1) ..ccvviieiiiiiie ettt 200
5.2.2 Relationship between Organizational Resources and Construction Waste
Management CWM (ODBJECHIVE 2) ..cveiueeiiiiic ettt 204
5.2.4 Moderating Effect of Government policy on the Relationship between
Organizational Structure and Construction Waste Management (Objective 4)........... 208
5.2.5 Moderating Effect of Government Policy on the Relationship between
Organizational Resources and Construction Waste Management (Objective 5) ......... 210
5.3 Implications Of the STUY .......cccciiiiiiii e 212
5.4 Contributions t0 KNOWIBAGE ........coeeiiiiee e 217
5.5 Limitation of the Study and Suggestion for Future Research............cccccoevvveieiennnns 219
5.6 CONCIUSTON ...t 221
5.7 RECOMMENUALIONS.......cvitiieiiieiieiest sttt 223
REFERENGCES ...ttt 226
APPENDIIX L.ttt 267

xii



LIST OF TABLES

TABLE PAGE

Table 2.1: Definition of Construction Waste. ...........ccoeoviiiiiiinineseneeese e 32
Table 2.2 Magnitude of Waste by COUNLIIES ..........cccevveveiieiiece e .38
Table 2.3 Previous Studies on Construction Waste Management. ............ccccceeevenee. 110
Table 3.1 Positivist and Interpretivist Approach to Research............................ 125
Table 3.2 Research design and relevant data collection methods........................ 128

Table 3.3 Categorization of Construction Organizations in Nigeria.................... 132
Table 3.4 Distribution of Categories of Construction Organizations in Abuja......... 133
Table 3.5 Summary of Variables and Measurement of Instruments..................... 138
Table 3.6 Summary of the Source of Items used to Measure the Variables.............. 144
Table 3.7 Summary of Reliability Test for Pilot Test...........cccccovveiiiiiiiiiiecc e, 147
Table 4.1 Response Rate of the QUESHIONNAIES...........ccccvviieieierieie e .163
Table 4.2 MISSING VAIUES ......cc.eouieiiieiecc sttt 165
Table 4.3 Correlation Matrix of the Exogenous Latent Constructs................ccee...... 169
Table 4.4 Multicollinerity Test Based on Tolerance Value sand Vif ....................... 170
Table 4.5 Non-Response Bias An Independent Sample T-TesSt .......ccccevevvevieieennenn, 172
Table 4.6 Profile of RESPONUENTS......cceiiiiiiiiiecce e 175
Table 4.7 Descriptive Statistics for Latent Variables ...........cccccoovveviiiicie e, 176
Table 4.8 Loadings, Composite Reliability and Average Variance Extracted .......... 180

Table 4.9 Latent Variable Correlations and Square Roots of Average Variance

EXtracted. .. ..o e 183
Table 4.10 Structural Model ASSESSMENT .......ccveeiiiiiieiie e e 186
Table 4.11 Variance Explained in The Endogenous Latent Variables...................... 187

Xiii



Table 4.12 Effect Sizes of The Latent VariablesS ........ooeeeeeeeeeeeeeeeeeeeeeeeeeeee 188

Table 4.13 Construct Cross- Validated Redundancy.........ccccoovveerenienienienieeseenenn, 190
Table4.14 Moderation HYPOtNESIS.........uiiiiiiiiecc e 193
Table 4.15 Strength of The Moderating Effects ..........ccooviiiiinieiie e, 196
Table 4.16 Summary of Hypotheses TeStiNg ........ccocvrrriieririenieseee e 198

Xiv



FIGURE

Figure 2.1
Figure 2.2
Figure 3.1
Figure 3.2
Figure 4.1
Figure 4.2
Figure 4.3
Figure 4.4
Figure 4.5

Figure 4.6

Figure 4.7

LIST OF FIGURES

Construction Waste Management Hierarchy

Theoretical Framework

Research Methodology Flow Chart

G power Analysis

Histogram and Normal Probability Plots

A Two-Step Process of PLS Path Model Assessment
Measurement Model

Structural Model

Moderation Model

Interaction effect of government policy on organizational
structure and construction waste management

Interaction effect of government policy on organizational

resources and construction waste management

XV

PAGE

66

118

122

160

168

178

179

185

192

193

194



LIST OF ABBREVIATIONS

AVE Average Variance Extracted

CCME Canadian Council of Ministers of the Environment
CEN Centralization

CIiDB Construction Industry Development Board
CDWM Construction and Demolition Waste Management
CWM Construction Waste Management

DNSWM Department of National Solid Waste Management
EGSPA Environmental Goals and Sustainable

EWM Environmental Waste Management

f Effect Size

FOR Formalization

GP Government Policy

HND Higher National Diploma

LISREL Linear Structural RELationship

OGL Organizational learning

ORGR Organizational Resources

ORGS Organizational Structure

OYAGSB Othman Yeop Abdullah Graduate School of Business
PAYT Pay As You Throw

PGD Post Graduate Diploma

PhD Doctor of Philosophy

PLS Partial Least Squares

Q2 Construct Cross validated

XVi



R2

SEM

SPSS

SWMP

TRL

UK

VIF

PC

R-Square Values

Structural Equation Model

Statistical Package for Social Science
Site Waste Management Plan
Transformational Leadership

United Kingdom

Variance Inflated Factor

Composite Reliability

XVii



CHAPTER 1

INTRODUCTION

This chapter presents the background of the study at the global level, the Nigerian
scenario; next, the problem statement, focusing on the gap identified and current issues
related to the construction waste management in Nigeria. The next section presents the
research questions and the objectives of the study. Then, the significance of the study
presented and followed by the scope of the study. The organization of the thesis and last

but not least an operational definition of key terms was presented.

1.1 Background of study

The term waste was derived from the Latin word “vastus”, meaning to destroy, to leave,
deserted, or to fail to be developed (Pohjola, & Pongracz, 2002). Gourlay (1992) opined
that wastes could be defined as unwanted things or unusable things. For this reason,
waste is regarded as materials that are unwanted because they are deemed to have no
value. The expression "waste" is defined as portable objects that are abandoned by the

owner (this is the subjective meaning of waste) (Gutberlet & Hunte, 2008).

Construction waste is referred to as waste produced from the construction activities. It
comprises of different materials resulting from different activities such as earth materials,
for instance; vegetation, soil, and rocks as a result of excavation work, levelling of land,

clearance of site, among others (Fatah et al., 2003). For example, the wastes that could be
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