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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 

of the requirement for the Master of Science  

EVALUATION OF MUNICIPAL SOLID WASTE GENERATION IN 

SELECTED SABAH WATER VILLAGES 

By  

FATMA SABARIAH BINTI ALIAS 

February 2014 

Chair  : Assoc. Prof.  Latifah Abd Manaf, PhD 

Faculty : Environmental Studies 

 

Life in the estuary and the beach is a unique settlement patterns in the history of 

Malaysia. Sabah is well known for its water village settlement that built on very high 

wooden pillars in estuarine and coastal water area. However, nowadays solid waste 

has become a serious problem especially in water village where the solid waste has 

stranded at the surrounding of the village area. Thus, the aim of this study is to 

evaluate municipal solid waste generation in the selected water villages in Sabah. 

The solid waste evaluation conducted at three different water villages which are 

Kampung Tanjung Batu Laut, Tawau; Kampung Tanjung Aru, Kota Kinabalu and 

Kampung Sim-Sim, Sandakan. There are about 150 households involved in solid 

waste generation and composition study while total of 242 respondents were involves 

in the survey study. Total solid waste generation was 1519.30 kg which the solid 

waste generation rate per household was 0.29 kg/person/day respectively. Almost 

48% of respondents have discharge directly their waste into the sea. This is because 

by using a severity index the average of respondent knowledge is 77% but only 48% 

of respondent aware on the proper way in handling the solid waste. Furthermore, the 

results from the linear model revealed that attitude have significant relationship 

which influence the solid waste generation. Hence, the water villages should have an 

effective solid waste management in order to reduce bad impact to the environment 

and public health. 

 

 

Keyword: water village, solid waste, waste generation, solid waste management, 

attitude 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 

memenuhi keperluan untuk Ijazah Sarjana Sains  

 

PENILAIAN PENJANAAN SISA PEPEJAL DI KAMPUNG AIR SABAH 

YANG TERPILIH  

Oleh  

FATMA SABARIAH BINTI ALIAS 

February 2014 

 

Pengerusi : Prof. Madya Latifah Abd Manaf, PhD 

Fakulti : Pengajian Alam Sekitar 

 

Kehidupan di muara dan pantai adalah pola penempatan yang unik dalam sejarah 

Malaysia. Sabah terkenal dengan penempatan kampung air yang dibina di atas tiang 

kayu yang sangat tinggi di muara dan kawasan pesisir pantai . Walau bagaimanapun, 

pada masa ini sisa pepejal telah menjadi satu masalah yang serius di mana sisa 

pepejal telah terapung di sekitar kawasan kampung air. Oleh itu , tujuan kajian ini 

adalah untuk menilai tahap penjanaan sisa pepejal di kampung-kampung air yang 

terpilih di Sabah. Penilaian sisa pepejal telah dijalankan di tiga buah kampung air 

yang berbeza iaitu Kampung Tanjung Batu Laut, Tawau ; Kampung Tanjung Aru; 

Kota Kinabalu dan Kampung Sim- Sim; Sandakan. Terdapat kira-kira 150 isi rumah 

terlibat dalam kajian penjanaan sisa pepejal dan komposisi manakala sejumlah 242 

responden terlibat dalam kajian soal selidik. Jumlah penjanaan sisa pepejal adalah 

1519,30 kg di mana kadar penjanaan sisa pepejal bagi setiap isi rumah adalah 0.29 

kg/orang/hari masing-masing. Hampir 48% daripada responden telah membuang sisa 

mereka ke dalam laut. Berdasarkan indeks severiti, purata pengetahuan responden 

adalah 77% tetapi hanya 48% responden yang tahu mengenai cara pengendalian sisa 

pepejal yang betul. Tambahan pula, keputusan daripada model linear mendedahkan 

bahawa tingkah laku mempunyai hubung kait yang signifikan dengan penjanaan sisa 

pepejal. Oleh itu, kampung-kampung air perlu mempunyai pengurusan sisa pepejal 

yang efektif untuk mengurangkan kesan buruk kepada alam sekitar dan kesihatan 

awam. 

 

 

Kata Kunci: kampung air, sisa pepejal, penjanaan sisa, pengurusan sisa pepejal, sikap 

 

 

 

 



© C
OPYRIG

HT U
PM

iv 

 

ACKNOWLEDGEMENTS 

 

Bismillahirrahmanirrahim, 

Give thanks to Allah SWT, The Lord of Majesty and Generosity for blessing me with 

the patience, strong will and good health during the preparation of the Master 

Research project. This project is successfully completed with the support, guidance 

and contribution from many individuals. 

 

Firstly, deepest appreciation and thank you to my supervisor, Assoc. Prof. Dr. 

Latifah Abd Manaf, my co-supervisor Dr Sabrina Ho. Abdullah and Dr Mariani 

Ariffin @ Ho Nyuk Onn for their precious advices, ideas, comments, encouragement 

and guidance. It is a wonderful journey of project implementation under their 

supervision, who patiently guides me to the perfection.  

 

A heartful thanks to my beloved parents, my siblings, and all my friends that 

involves in this project directly and indirectly. Special thanks to my Master mate and 

friends, Nurashida Saad, Nurul Fadila Fadhilludin, and Nor Syahira Mohammad for 

the helps, support and encouragement in finishing this project.  

 

Thank You. 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

v 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vi 

 

This thesis was submitted to the Senate of Universiti Putra Malaysia and has been 

accepted as fulfilment of the requirement for the Master of Science. The members of 

the Supervisory Committee were as follows: 

 

Latifah Abd Manaf, PhD 

Associate Professor  

Faculty of Environmental Studies 

Universiti Putra Malaysia 

(Chairman) 

 

Sabrina Ho Abdullah, PhD 

Senior Lecturer 

Faculty of Environmental Studies 

Universiti Putra Malaysia 

(Member) 

 

 

Mariani Ariffin @ Ho Nyuk Onn, PhD 

Senior Lecturer 

Faculty of Environmental Studies 

Universiti Putra Malaysia 

(Member) 

 

 

        ____________________________ 

        BUJANG BIN KIM HUAT, PhD 

        Professor and Dean 

                                                                    School of Graduate Studies 

                        Universiti Putra Malaysia 

 

        Date : 

 

 

 

 

 



© C
OPYRIG

HT U
PM

vii 

 

DECLARATION 

 

Declaration by graduate student 

 

I hereby confirm that: 

 this thesis is my original work; 

 quotations, illustrations and citations have been duly referenced; 

 this thesis has not been submitted previously or concurrently for any other 

degree at any other institutions; 

 intellectual property from the thesis and copyright of thesis are fully-owned by 

Universiti Putra Malaysia, as according to the Universiti Putra Malaysia 

(Research) Rules 2012; 

 written permission must be obtained from supervisor and the office of Deputy 

Vice-Chancellor (Research and Innovation) before thesis is published (in the 

form of written, printed or in electronic form) including books, journals, 

modules, proceedings, popular writings, seminar papers, manuscripts, posters, 

reports, lecture notes, learning modules or any other materials as stated in the 

Universiti Putra Malaysia (Research) Rules 2012; 

 there is no plagiarism or data falsification/fabrication in the thesis, and scholarly 

integrity is upheld as according to the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia 

(Research) Rules 2012. The thesis has undergone plagiarism detection software. 

 

 

Signature: _________________________ Date: ___________________________ 

 

Name and Matric No.: __________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

viii 

 

Declaration by Members of Supervisory Committee 

 

This is to confirm that: 

 the research conducted and the writing of this thesis was under our supervision; 

 supervision responsibilities as stated in the Universiti Putra Malaysia (Graduate 

Studies) Rules 2003 (Revision 2012-2013) are adhered to. 

 

 

Signature:  _____________________ Signature:  _______________________ 

Name of                Name of 

Chairman of                          Member of 

Supervisory                          Supervisory 

Committee: _____________________ Committee: ______________________ 
 

Signature:  _____________________  

Name of      

Member of      

Supervisory      

Committee: _____________________ 
 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

ix 

 

TABLE OF CONTENTS 

  Page  

         DEDICATION 

         ABSTRACT 

         ABSTRAK 

         ACKNOWLEDGEMENTS 

         APPROVAL 

         DECLARATION 

         LIST OF TABLES 

         LIST OF FIGURES 

         LIST OF  ABBREVIATIONS  

i 

ii 

iii 

iv 

             v 

vii 

ix 

xiii 

xiv 

CHAPTER   

1 INTRODUCTION  

 1.1   Introduction 1 

 1.2  Problem Statement  4 

 1.3   Research Objectives 

1.4  Significance of Study 

1.5  Scope of Study 

1.6  Thesis Organization 

5 

6 

6 

7 

   

2 LITERATURE REVIEW  

 2.1  Solid Waste 8 

 2.2   Source and Type of MSW 8 

 2.3   Solid Waste Management in Malaysia 10 

 2.4   Elements in Solid Waste Management 13 

 2.5   Factors Affecting Waste Generation Rates 16 

          2.5.1    Population density 16 

          2.5.2    Numbers of households 16 

          2.5.3    Lifestyle changes 17 

          2.5.4    Economic factors 17 

          2.5.5    Legislation enforcement 17 

 2.6   Impacts of Solid Waste in Environment  18 

         2.6.1   Air Pollution 18 

         2.6.2   Contamination of Water  18 

         2.6.3   Land Contamination 19 

         2.6.4   Public Health - Disease 19 

        2.6.5   Aesthetic Pollution 19 

 2.7  Solid Waste Management in Sabah 19 



© C
OPYRIG

HT U
PM

x 

 

 2.8  Water Village Settlements 22 

         2.8.1  Physical characteristics 24 

         2.8.2  Social characteristics 24 

         2.8.3  Legal characteristics 24 

         2.8.4  Economy characteristics 25 

         2.8.5  Development characteristics 25 

 2.9   Solid Waste Issues in Water Villages 25 

 2.10  Communities’ Knowledge towards  

          Environmental Issues 

26 

 

 2.11  Communities’ Attitude towards  

          Environmental Issues 

27 

 2.12   Application of Modelling in SWM 28 

   

3 METHODOLOGY  

 3.1   Research Design Framework 32 

 3.2   Background of  Sabah 33 

 3.3   Study Area 33 

         3.3.1    Tawau Water Village 34 

         3.3.2    Kota Kinabalu Water Village  35 

         3.3.3    Sandakan Water Village 36 

 3.4 Solid Waste Generation and Composition  

      Study 

37 

        3.4.1   Equipment  used in the study 39 

        3.4.2   Solid waste sampling  39 

        3.4.3   Data calculation 41 

 3.5  Solid Waste Management Practices,   

       Knowledge and Attitude Study 

41 

        3.5.1  Survey study 41 

                  3.5.1.1  Flow chart framework  42 

                  3.5.1.2  Selection of respondents 44 

                  3.5.1.3  Questionnaire design 44 

        3.5.2  Interview and observation 46 

        3.5.3  Data analysis 46 

                  3.5.3.1 Severity Index 47 

 3.6  Development of Model 47 

   

4 RESULTS AND DISCUSSION  

 4.1   Solid Waste Generation and Composition  

        Study 

50 

         4.1.1  Solid waste generation and  

                  composition in Tawau Water     

                  Village 

52 

         4.1.2  Solid waste generation and  53 



© C
OPYRIG

HT U
PM

xi 

 

                  composition in  Kota Kinabalu      

                  Water Village 

          4.1.3  Solid waste generation and  

                   composition in Sandakan Water  

                   Village 

54 

 4.2  Solid Waste Management Practices,  

       Knowledge and Attitude Study 

55 

          4.2.1 Socio-demographic Characteristics 55 

          4.2.2 Solid waste issues in water   

                  villages 

58 

          4.2.3 Solid waste management practices 60 

          4.2.4 Severity index of the respondent’s  

                  knowledge on waste issues 

64 

          4.2.5 Severity index of the respondent’s  

                   attitude on waste issues 

66 

 4.3 Interview Session 68 

          4.3.1 Solid Waste Management Practices 68 

          4.3.2  Problem and Issues in Water    

                  Villages 

69 

          4.3.3  Initiative of Local Authority in  

                   Handling Waste at Water Villages 

71 

 4.4  Observation at Study Area 72 

 4.5  Relationship between Family Size and  

       Income Level with Solid Waste Generation  

73 

        4.5.1  Relationship Family Size with Solid  

                 Waste Generation 

73 

       4.5.2  Relationship Income Level with   

                Solid Waste Generation 

74 

        4.5.3  Comparison Solid Waste  

                 Composition in Three Selected     

                 Water Villages 

75 

 4.6 Solid Waste Management Model in Water  

      Villages 

 

76 

5 CONCLUSIONS AND 

RECOMMENDATIONS FOR FUTURE 

RESEARCH 

            79 

 

        REFERENCES 

        APPENDICES 

        BIODATA OF STUDENT 

        LIST OF PUBLICATIONS                                                        

82 

91 

106 

107 


	EVALUATION OF MUNICIPAL SOLID WASTE GENERATION IN SELECTED SABAH WATER VILLAGES
	Abstract
	ixTABLE OF CONTENTS
	CHAPTERS
	REFERENCES



