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ABSTRACT  

Urban areas in Malaysia are growing rapidly which lead to construction and 

demolition (C&D) waste generation to expanding significantly due to many new 

developments throughout the country. In Malaysian construction industry, the most 

crucial issue highlighted by researchers and mass media is the excessiveness of C&D 

waste generation. The dumping of C&D waste at landfills has realized major 

ecological concerns and government sources demonstrate that landfill spaces in 

Malaysia are diminishing. The aim of this study is to investigate the construction 

waste generation rate in Malaysia due to different construction project types. To 

obtain the waste generation rate, construction sites visit is required. In the 

construction site, direct and indirect approaches were utilized to collect C&D waste 

generation data depending on accessible information. The findings show that non-

residential projects obtained the lowest Waste Generation Rate (WGR) such as 0.008 

t/m2 compared to other types of projects. Meanwhile, social amenities projects 

produced very less construction waste such as 30.73 tons compared to residential and 

non-residential projects. This study will be very beneficial for contractors and clients 

to control the construction waste in the construction site and to recognize efficiencies 

of undertaking waste generation rate in the site. Other than that, it provides a 

generation rate on construction waste for the government to implement the law in 

controlling waste and reducing illegal dumping in the future. 
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ABSTRAK 

Malaysia adalah negara yang mempunyai pembangunan pesat di pusat-pusat bandar 

di mana penjanaan sisa pembinaan dan perobohan telah meningkat dengan 

perkembangan industri pembinaan baru. Di Malaysia, isu paling penting yang 

ditonjolkan oleh para penyelidik dan media massa adalah terlalu banyak penjanaan 

sisa pembinaan dan pencerobohan. Penghantaran sisa pembinaan dan perobohan ke 

tapak pelupusan telah membawa kebimbangan ekologi dan juga sumber kerajaan 

menunjukkan bahawa terdapat kekurangan ruang tapak pelupusan di Malaysia. 

Tujuan kajian ini adalah untuk menyiasat kadar penjanaan sisa pembinaan di 

Malaysia untuk jenis projek yang berlainan. Lawatan tapak pembinaan diperlukan 

untuk mendapatkan kadar penjanaan sisa. Di tapak pembinaan, kaedah secara 

langsung (direct) dan tidak langsung (indirect) telah digunakan untuk mengumpul 

data penjanaan sisa berdasarkan data yang ada. Daripada kajian ini, projek bukan 

kediaman memperolehi kadar generasi sisa terendah iaitu 0.008 t/m2 berbanding 

dengan jenis projek lain. Selain itu, projek-projek kemudahan sosial menghasilkan 

sisa pembinaan yang kurang iaitu 30.73 ton berbanding dengan projek kediaman dan 

bukan kediaman. Kajian ini sangat bermanfaat bagi kontraktor dan pelanggan untuk 

mengawal sisa pembinaan di tapak pembinaan dan juga untuk mengenal pasti 

kebaikan projek dengan menggunakan kadar penjanaan sisa. Selain itu, kadar 

penjanaan sisa pembinaan memberi keuntungan kepada Kerajaan bagi mengawal sisa 

dan mengurangkan pembuangan haram pada masa akan datang. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Construction and demolition waste is a constraining issue not just in Malaysia but 

also in other developing countries. Malaysia has a rapid development of its urban 

centers in which construction and demolition (C&D) waste generation is increasing 

proportionately with the new construction industry development (Domingo & Batty, 

2021). The construction industry is a quick developing industry influenced by the 

increment in the way of life, demands of infrastructure projects, changes in 

utilization propensities, and additionally regular increment in population. C&D waste 

is all waste produced from construction and demolition activities (Mah & Fujiwara, 

2016).   

Different types of C&D waste are produced in construction and demolition 

site. Typical components in C&D waste include inert materials (e.g., concrete, metal, 

etc.). Construction wastes are normally produced due to construction, demolition, 

renovation, real estate development, infrastructure construction, earthworks, and land 

clearing operation. There are some types of waste such as concrete, metal, brick, 

drywall, roofing, material packaging, plastics, papers, cardboard and others (Umar & 

Syafiq, 2021). C&D waste should be overseen all through the construction period 

(Reza & Rigamonti, 2016).  

This construction has contributed altogether in the waste generation which 

has turned out to be a serious issue for every country (Nagapan & Rahman, 2012). In 

Hong Kong, from 1993 to 2004, the yearly generation of C&D waste has 

dramatically increased, which achieved a measure of 20 million tons in 2004 for a 

single year (Wang & Pan, 2021).  
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Arrangement of construction waste is a review into the structure and measure 

of construction waste generation, classification upgrades comprehension of the 

sources and reasons for waste generation. The meaning of construction waste differs 

and depends fundamentally on the sort of construction and practices where the 

testing is performed (Tang & Bunrith, 2021). 

In Malaysia, there is exceptionally restricted study being directed on the issue 

of construction waste. Thus, there is not much information accessible on the present 

structure of construction waste streams by the source of generation, sort of waste, the 

measure of raisings produced and arranged, and the measure of waste reduced, 

recycled or reused (Kabirifar & Vivian, 2008). The secondary study is conducted 

here to find comprehensive data available regarding the amount of construction 

waste generation and waste generation rate for available types of projects in 

Malaysia. 

1.2 Problem Statement  

Nowadays, construction industry is engaged with several difficult problems like 

producing substantial construction waste, cost, project delay, safety issue and poor 

internal control (Hoang et al., 2020). However, in Malaysia, C&D waste generation 

is also considered as the most crucial issue (Nagapan, Rahman & Asmi, 2012; 

Nurzalikha & Zulhabri, 2015) because a significant portion of waste produced by 

construction activities poses serious environmental concern which is finally disposed 

into the landfills (Sin et al., 2013). The illegal dumping of concrete waste into the 

landfills creates serious concern (Hoang et al., 2020). Furthermore, the transfer of 

C&D waste to landfills has caused major environmental concerns and government 

sources have shown that there is an intense lack of landfill space in Malaysia 

(Vasudevan, 2015). In addition to that, the pollution-induced by building waste 

creates adverse environmental impacts and leads to economic losses (Sin et al., 

2013). Therefore, the construction industry requires immediate attention to decrease 

construction waste efficiently, to maintain landfill ability and to help obtain the idea 

of sustainability in the waste building (Sin et al., 2013).  

Estimating the waste generation rate may serve as a useful indicator to the 

waste generation reduction benefits (Mah et al., 2016). According to Mohammed et 
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al. (2021), the amount of construction waste generation varies and depending on the 

type of project. These types of projects take an important role in measuring the 

construction waste. Unfortunately, there is no accessible information with respect to 

the generation rate of construction waste in Malaysia as compared to other nations 

which have a particular consistent benchmark on construction waste (Mah & Ho, 

2016). Therefore, this study is intended to investigate the construction waste 

generation and waste generation rate in Malaysia according to all types of projects. 

1.3 Study Questions 

Based on the problem statement, the study questions are formulated as follows: 

1) What are the major types of projects in the Malaysian construction industry?

2) How much is the construction waste generation for each type of project?

3) How does the generation rate vary between project types?

1.4 Study Aim and Objectives 

The aim of this study is to investigate the construction waste generation rate in 

Malaysia due to different project types. To achieve this aim, the objectives of this 

study are: 

1) To identify major project types in Malaysian construction industry.

2) To quantify construction waste generation for each type of the project.

3) To establish construction waste generation rate towards the different types of

projects.

1.5 Study Scope 

This study was conducted in selected construction sites in northern side of Malaysia. 

The selection of construction sites depended on the permission given site and the 

availability of construction waste data. The criterion of the site was categorized into 

construction stage project and the method of construction was conventional method. 

The targeted construction waste has six major wastes which are concrete and 
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masonry waste, steel, timber and wood, packaging waste, ceramic and tiles, and 

others for all types of projects in Malaysia. Construction waste depends on site 

availability. The gathering of data involved direct and indirect methods based on the 

data available on the construction site.  

1.6 Significance of the study 

From the outcome of this study, the generation rate of all types of projects is 

determined. It will be beneficial for contractors and clients to estimate and control 

their construction waste at the site. This finding will indirectly reduce illegal 

dumping problem because the site personnel are able to predict the waste generated 

during the project period. This study brings measurable data for the allocation of 

resources in future project planning, material supply, and waste management for the 

development project. Moreover, this study disseminates to all parties involved in 

construction with a view towards widespread use in future construction waste 

estimation and minimization such as Construction Industry Development Board 

Malaysia (CIDB) which is presently running Construction Industry Transformation 

Program (CITP) for sustainable construction in Malaysia. 

1.7 Structure of thesis 

This thesis is divided into five chapters as follows: 

Chapter 1: This chapter describes the need of this study. It contains study 

background, problem statements, objectives, scopes of study, research methodology, 

and structure of thesis. 

Chapter 2: This chapter elaborates on related literature through the published 

research work. It includes the definition, classification, methods and cause of 

construction and demolition waste. Methods used by past researchers were 

highlighted in this chapter. Waste Generation Rate which focused on this research 

were highlighted and elaborated according to past researchers and research. 
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Chapter 3: This chapter describes how this research is carried out. It explains 

the technique of data collection and the way to analyze them. The technique was 

adopted by past researchers. Site measurement techniques were used to collect data. 

Direct and indirect data collection were conducted. Collected data were analyzed 

using proper guidance and Microsoft excel tools were used. 

Chapter 4: The collected and calculated data will be illustrated in this chapter. 

It includes data calculation methods and average data for every type of project. 

Waste generation rates were identified for every project and also every type of 

projects.  

Chapter 5: This chapter presents the conclusion of the study. It also presents 

some recommendations for future study and limitations that arise while this study 

was conducted. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Introduction 

This chapter contains literature review regarding construction and demolition waste 

and their issues and common types involved in construction progress. This chapter 

also includes construction and demolition waste (C&D) issues and management in 

Malaysia and other countries. This review helps to expand knowledge on 

construction and demolition waste and most importantly for achieving the objectives 

of this study. 

2.2 Definition of construction and demolition waste 

Construction waste materials comprise of garbage created during the construction, 

renovation, and demolition activity of roads, buildings, bridges, and other related 

works. Construction waste materials regularly contain massive, overwhelming 

materials that incorporate concrete, wood, steel, bricks, glass, plastics, trees, asphalt, 

and rock from clearing sites (Nguyen, 2021). As mentioned by Ghafourian and 

Abolghasemi (2016), the term Construction and Demolition waste is identified with a 

strong waste generation that is predominant in the construction and building area. 

Furthermore, Construction and Demolition (C&D) Waste described the waste that 

was produced through construction activities like renovation, demolition, excavation, 

site cleanses, etc. (Mohammed, 2021). 

C&D waste or debris could be utilized as recycled material in the 

construction of structures and roads. Residential and commercial construction and 

demolition waste incorporate materials produced in the construction, remodel, or 
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annihilation of houses, lofts, office structures, or comparative structures. This 

likewise incorporates bundling and other unexpected materials identified with a 

building construction project (Dajadian & Koch, 2014).  

In the United States, C&D waste is a waste material that is "delivered during 

the process of construction, redesign, or demolition of structures. Structures 

incorporate structures of various kinds (both residential and non-residential) and in 

addition roads and bridges. Segments of C&D debris normally incorporate concrete, 

asphalt, wood, metals, gypsum wallboard, and roofing” (Zhao et al., 2010). C&D 

waste is characterized as the surplus and harmed items and materials that emerge 

from construction, redesign, destruction, and other construction exercises. In a few 

settings, ‘C&D waste’ and ‘construction waste’ are utilized conversely for 

effortlessness, or when the waste sources are not the focus (Wang & Pan, 2017). 

Normally, construction waste may comprise dangerous material which may 

influence people and surroundings. However, hazardous waste is generally produced 

during construction activities which involves paints, solvents, adhesives, pesticides, 

oil, or stored materials that have exceeded their shelf life (Hassan et al., 2012). 

Therefore, construction waste is considered a serious issue in urban communities 

around the world (Domingo et al., 2021). As indicated by statistical data, C&D 

garbage received at numerous landfill sites in the range of 10 to 30% of total waste 

(Hassan et al., 2012). Hence, the definition of C&D waste can be concluded as waste 

or debris produced from construction and demolition activities and all work related 

to civil and construction engineering. 

2.3 Classification of construction and demolition waste 

Construction waste can be bunched into two groups which are physical and non-

physical waste. Physical waste is produced as material. It adds to a huge piece of 

landfill. On the other hand, non-physical construction waste includes time and cost 

overrun for construction projects. These issues will turn out to be more critical when 

there is a stoppage of specific construction work and this causes the discontinue of 

the project (Nagapan, Hameed & Zin, 2012).  

To satisfactorily measure the construction waste, it is valuable to have an 

order of waste by source and type of waste produced (Raju Ponnada, 2015). There 
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Figure 2.1: Wood Waste at construction site 

Figure 2.2: Metal Waste at construction site 

are numerous sources of waste generation in construction sites. The following are the 

main waste produced from construction activities:  

a) Timber and Wood

Waste materials that are predominately new wood from new construction. This

may include plywood, chip wood, dimensional lumber and sawdust (Raju

Ponnada, 2015). Figure 2.1 shows the example of timber waste from the

construction site.

b) Metals

Metallic materials are waste products of new construction. This material

consists of new metal studs and metal beams and pipes (Coelho & De Brito,

2012). Figure 2.2 shows an example of metal waste from the construction site.
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Figure 2.3: Mineral Debris at construction and 
demolition site 

Figure 2.4: Plastics Waste at construction site 

c) Mineral debris

Mineral debris consists of stone, bricks, mortar and concrete waste from

construction site (Cochran & Townsend, 2010). Figure 2.3 shows an example

of mineral debris from a construction site.

d) Plastics

Plastic waste materials are used in new construction. This includes PVC

plumbing pipe, PVC siding, Styrofoam insulation, and plastic sheet (Raju

Ponnada, 2015). Figure 2.4 shows an example of plastics waste from the

construction site.PTTA
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Figure 2.5: Cardboard Waste at construction site 

Figure 2.6: Glass Waste at construction site 

e) Paper and cardboard

Paper and cardboard wastes include cardboard boxes, boxboard, and cardboard

packing material (de Guzmán Báez et al., 2012). Figure 2.5 shows examples of

cardboard waste from the construction site.

f) Glass

Glass waste consists of glass material used to decorate the constructed

buildings (Raju Ponnada, 2015). Figure 2.6 shows an example of glass waste

produced from construction.PTTA
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Figure 2.7: Ceramic and Tile Wastes construction site 

Figure 2.8: Mix Waste at construction waste 

g) Ceramic and Tiles

Ceramic and tile wastes are left and wasted from the construction site (Sin et

al., 2013). Figure 2.7 shows an example of glass waste produced from

construction.

h) Others

Any waste materials originating from new construction which do not fit into

one of the categories mentioned earlier are considered as mix waste (Sin et al.,

2013). Figure 2.8 shows the example of mix waste produced from construction.PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



60 

REFERENCES 

Abdelhamid, M. S. (2014) ‘Assessment of different construction and demolition 

waste management approaches’, HBRC Journal. Housing and Building 

National Study Center, 10(3), pp. 317–326. 

Ahmad, A. C. et al. (2014) ‘The Construction Solid Waste Minimization Practices 

among Malaysian Contractors’, 7, pp. 1–9. 

Asghar Najafpoor, A. et al. (2014) ‘A Study Identifying Causes of Construction 

Waste Production and Applying Safety Management on Construction Site’, 

Iranian Journal of Health Sciences, 2(3), pp. 49–54.  

Bekr, G. A. (2014) ‘Study of the Causes and Magnitude of Wastage of Materials on 

Construction Sites in Jordan’, Journal of Construction Engineering, 2014, pp. 

1–6.  

Bossink, B. A. G. and Brouwers, H. J. H. (1996) ‘Construction Waste: Quantification 

and Source Evaluation’, Journal of Construction Engineering and 

Management, 122(1), pp. 55–60.  

Chen, X. and Lu, W. (2017) ‘Identifying factors influencing demolition waste 

generation in Hong Kong’, Journal of Cleaner Production. 141, pp. 799–811.  

Chen, Z., Li, H. and Wong, C. T. C. (2002) ‘An application of the bar-code system 

for reducing construction wastes’, in Automation in Construction, pp. 521–

533.  

Chung, S. S., and Lo, C. W. H. (2003) ‘Evaluating sustainability in waste 

management: The case of construction and demolition, chemical and clinical 

wastes in Hong Kong’, Resources, Conservation and Recycling, 37(2), pp. 

119–145. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



61 
 

 

 

CIDB. (2011). List of Construction Work Category for Construction Projects in 

Malaysia. Retrieved January 2017, from CIDB Malaysia: www.cidb.gov.my 

CIDB. (2016, June 15). CIDB construction law report 2015. Retrieved December 

2016, from CIDB Malaysia: www.cidb.gov.my 

CIDB. (2016, September). Construction Quarterly Statistical Bulletin. Retrieved 

January 2017, from CIDB Malaysia: 

http://www.cidb.gov.my/cidbv5/index.php/en/performance-appraisal-

forecasting-market-watch-perform/construction-quarterly-statistical-buletin 

Cochran, K. M., and Townsend, T. G. (2010) ‘Estimating construction and 

demolition debris generation using a materials flow analysis approach’, 

Waste Management. Elsevier Ltd, 30(11), pp. 2247–2254.  

Coelho, A. and De Brito, J. (2012) ‘Influence of construction and demolition waste 

management on the environmental impact of buildings’, Waste Management, 

32(3), pp. 357–358.  

Dajadian, S. A. and Koch, D. C. (2014) ‘Waste Management Models and Their 

Applications on Construction Sites’, International Journal of Construction 

Engineering and Management, 3(3), pp. 91–98.  

Domingo, N., & Batty, T. (2021). Construction waste modelling for residential 

construction projects in New Zealand to enhance design outcomes. Waste 

Management, 120, 484–493. 

https://doi.org/10.1016/J.WASMAN.2020.10.010 

 

Endut, I. R., Akintoye, A. and Kelly, J. (2005) ‘Cost and Time Overruns of Projects 

in Malaysia’, ICONIA Proceedings of the 2nd Scottish Conference for 

Postgraduate Researcher of the Built and Natural Environment (PRoBE), 

(2001), pp. 243–252. 

Enterprise, S. R. (1997). RORO Bins. Retrieved January 2017, from Surashwawasan: 

http://www.surashwawasan.com/rorobins.html 

Fauziah, S. H. (2010) ‘Landfills in Malaysia : Past, Present, and Future’, 1st 

International Conference on Final Sinks, (September), pp. 1–9. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



62 
 

 

 

Formoso, C. T. (1999) ‘Method for Waste Control’, 7th Annual Conference of the 

International Group for Lean Construction, pp. 325–334. DOI:  

Formoso, C. T. (2002) ‘Material Waste in Building Industry: Main Causes and 

Prevention’, Journal of Construction Engineering and Management, 128(4), 

pp. 316–325.  

Gan, G. Ă., Marinoiu, A. N. A. M. and U, R. V. Ţ. (2009) ‘Construction and 

Demolition Waste Management : A Case Study on Romania 2 Romanian 

situation on construction and demolition waste management’. 

Gangolells, M. et al. (2009) ‘A methodology for predicting the severity of 

environmental impacts related to the construction process of residential 

buildings’, Building and Environment, 44(3), pp. 558–571.  

Ghafourian, K. et al. (2016) ‘Current Status of the Study on Construction and 

Demolition Waste Management’, Indian Journal of Science and Technology, 

9(35).  

De Guzmán Báez, A. et al. (2012) ‘Methodology for quantification of waste 

generated in Spanish railway construction works’, Waste Management, 32(5), 

pp. 920–924.  

Hassan, S. H. et al. (2012) ‘Waste Management Issues in the Northern Region of 

Malaysia’, Procedia - Social and Behavioral Sciences, 42(July 2010), pp. 

175–181.  

Hoang, N. H., & Kawamoto, K. (2020). Waste generation, composition, and 

handling in building-related construction and demolition in Hanoi, Vietnam. 

Waste Management, 117, 32–41. 

https://doi.org/10.1016/J.WASMAN.2020.08.006 

 

Hoe, Y. E. (2013) Causes of Abandoned Construction Projects In Malaysia. Kuala 

Lumpur. 

Jaillon, L., Poon, C. S. and Chiang, Y. H. (2009) ‘Quantifying the waste reduction 

potential of using prefabrication in building construction in Hong Kong’, 

Waste Management 29(1), pp. 309–320. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



63 
 

 

 

Jalali, S. (2007) ‘Quantification of construction waste amount’, p. 12. Available at: 

http://repositorium.sdum.uminho.pt/handle/1822/9105. 

Kabirifar, K., Mojtahedi, M., & Vivian W.Y., T. (2020). A conceptual foundation for 

effective construction and demolition waste management. Cleaner 

Engineering and Technology, 1, 100019. 

https://doi.org/10.1016/J.CLET.2020.100019 

 

Kadir, M. R. A. et al. (2006) ‘Construction performance comparison between 

conventional and industrialized building systems in Malaysia’, Structural 

Survey, 24(5), pp. 412–424.  

Kartam, N. et al. (2004) ‘Environmental management of construction and demolition 

waste in Kuwait’, Waste Management, 24(10), pp. 1049–1059.  

Kofoworola, O. F. and Gheewala, S. H. (2009) ‘Estimation of construction waste 

generation and management in Thailand’, Waste Management, 29(2), pp. 

731–738.  

Lau, H. H., Whyte, A. A. and Law, P. L. (2008) ‘Composition and characteristics of 

construction waste generated by residential housing project’, International 

Journal of Environmental Study, 2(3), pp. 261–268. 

Lingard, H., Graham, P. and Smithers, G. (2000) ‘Employee perceptions of the solid 

waste management system operating in a large Australian contracting 

organization: implications for company policy implementation’, Construction 

Management and Economics, 18(4), pp. 383–393.  

Llatas, C. (2011) ‘A model for quantifying construction waste in projects according 

to the European waste list’, Waste Management 31(6), pp. 1261–1276.  

Lockrey, S. et al. (2016) ‘Recycling the Construction and Demolition Waste in 

Vietnam: Opportunities and Challenges in Practice’, Journal of Cleaner 

Production. Elsevier Ltd, 133, pp. 757–766.  

Mah, C. M. (2016) ‘A survey of Construction and Demolition Waste in Malaysia, 

Mixed-Use Development’, Construction Management and Economics, 22(5), 

pp. 461–470. DOI: 10.1080/0144619042000202816. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



64 
 

 

 

Mah, C. M., Fujiwara, T. and Ho, C. S. (2016) ‘Construction and demolition waste 

generation rates for high-rise buildings in Malaysia’, Waste Management & 

Study 

Mahayuddin, S. A. and Zaharuddin, W. A. Z. W. (2013) ‘Siti Akhtar Mahayuddin 

and Wan Akmal Zahri Wan Zaharuddin’, International Journal of 

Environmental Science and Development, 4(3), pp. 296–299.  

Masrom, M. A. N. et al. (2015) ‘Successful criteria for large infrastructure projects 

in Malaysia’, Procedia Engineering, 125, pp. 143–149.  

Masudi, A. F. et al. (2011) ‘Quantification Methods for Construction Waste 

Generation at Construction Sites: a Review’, Advances in Structures, Pts 1-5, 

163–167, pp. 4564–4569. 

Mohammed, M., Shafiq, N., & Ibrahim, M. B. (2021). Modeling of 3r (Reduce, reuse 

and recycle) for sustainable construction waste reduction: A partial least 

squares structural equation modeling (pls-sem). Sustainability (Switzerland), 

13(19). https://doi.org/10.3390/su131910660 

 

Muhwezi, L., Chamuriho, L. M. and Lema, N. M. (2012) ‘An investigation into 

Materials Wastes on Building Construction Projects in Kampala-Uganda’, 

Scholarly Journal of Engineering Study, 1(1), pp. 11–18. 

 

Nagapan, S., Rahman, Hameed, A., et al. (2012) ‘Identifying Causes of Construction 

Waste - Case of Central Region of Peninsular Malaysia’, International 

Journal of Integrated Engineering, Vol. 4 No. 2 (2012) p. 22-28, 4(2), pp. 22–

28. 

Nagapan, S., Rahman, I. A., & Memon, A. H., et al. (2012) ‘Issues on construction 

waste: The need for sustainable waste management’, CHUSER 2012 - 2012 

IEEE Colloquium on Humanities, Science and Engineering Study, (Chuser), 

pp. 325–330.  

Nagapan, S., Rahman, I. A. and Asmi, A. (2012) ‘Construction Waste Management: 

Malaysian Perspective’, The International Conference on Civil and 

Environmental Engineering Sustainability IConCEES 2012, 2, pp. 1–11. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



65 
 

 

 

Nikmehr, B. et al. (2015) ‘Major Factors Affecting Waste Generation on 

Construction Sites in Iran’, pp. 528–536. 

No, R. and Date, F. (2012) ‘Survey of Industrial & Commercial Waste Generated in 

Wales 2012’. 

Nurzalikha, S. and Zulhabri, I. (2015) ‘Government Initiatives Pertaining to 

Construction Waste Minimization in Malaysia’, International Journal of 

Energy and Environment, Volume 9. 

Nguyen, H. P., Mueller, A., & Nguyen, C. T. (2021). Development and 

characterization of lightweight aggregate recycled from construction and 

demolition waste mixed with other industrial by-products. Construction and 

Building Materials, 313, 125472. 

https://doi.org/10.1016/J.CONBUILDMAT.2021.125472 

 

Parisi Kern, A. et al. (2015) ‘Waste generated in high-rise buildings construction: A 

quantification model based on statistical multiple regression’, Waste 

Management. Elsevier Ltd, 39, pp. 35–44.  

Raju Ponnada, M. (2015) ‘Construction and Demolition Waste Management – A 

Review’, International Journal of Advanced Science and Technology, 84, pp. 

19–46.  

Reza, M., & Rigamonti, L. (2016). Developing strategies for managing construction 

and demolition wastes in Malaysia based on the concept of a circular 

economy. Journal of Material Cycles and Waste Management. 

Shen, L. Y. et al. (2010) ‘Material Wastage in Construction Activities - A Hong 

Kong Survey’, CIB W107: Creating a Sustainable Construction Industry in 

Developing Countries, 7, pp. 1–7. 

Sin, T. J. et al. (2013) ‘Current practice of waste management system in Malaysia : 

Towards sustainable waste management’, In 1st FPTP Postgraduate Seminar 

‘Towards Sustainable Management’, 1106, pp. 1–19. Available at: 

http://eprints.uthm.edu.my/5381/. 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



66 
 

 

 

Solid Waste and Public Cleansing Management. (2015). Management Guidelines for 

Construction and Demolition Waste at Construction site. Solid Waste and 

Public Cleansing Management Corporation. 

Tang, Y. Y., Tang, K. H. D., & Bunrith, S. (2021). Malaysia Moving Towards a 

Sustainability Municipal Waste Management. Industrial and Domestic Waste 

Management, 1(1), 26–40. https://doi.org/10.53623/idwm.v1i1.51 

 

Umar, U. A., Shafiq, N., & Ahmad, F. A. (2021). A case study on the effective 

implementation of the reuse and recycling of construction & demolition 

waste management practices in Malaysia. Ain Shams Engineering Journal, 

12(1), 283–291. https://doi.org/10.1016/J.ASEJ.2020.07.005 

 

Vasudevan, G. (2015) ‘Study on the Demolition Waste Management in Malaysia 

Construction Industry’, International Journal of Science Engineering and 

Technology, 4(3), pp. 131–135. 

 

Wang, H., Pan, X., Zhang, S., & Zhang, P. (2021). Simulation analysis of 

implementation effects of construction and demolition waste disposal 

policies. Waste Management, 126, 684–693. 

https://doi.org/10.1016/J.WASMAN.2021.03.056 

 

Wang, J. et al. (2010) ‘Critical success factors for on-site sorting of construction 

waste: A china study’, Resources, Conservation and Recycling. Elsevier 

B.V., 54(11), pp. 931–936.  

Weisleder, Simona, Nasseri, D. (2006) ‘Construction and Demolition waste 

management in Germany’, (December 2004), pp. 1–82. Available at: 

http://cowam.tec-hh.net/. 

Wu, Z. et al. (2014) ‘Quantifying construction and demolition waste: An analytical 

review’, Waste Management. Elsevier Ltd, 34(9), pp. 1683–1692.  

Yuan, H. and Shen, L. (2011) ‘Trend of the study on construction and demolition 

waste management’, Waste Management. Elsevier Ltd, 31(4), pp. 670–679.  

 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



67 
 

 

 

Zhao, W., Leeftink, R. B. and Rotter, V. S. (2010) ‘Evaluation of the economic 

feasibility for the recycling of construction and demolition waste in China-

The case of Chongqing’, Resources, Conservation and Recycling, 54(6), pp. 

377–389. 

Zoghi, M., & Kim, S. (2020). Dynamic modeling for life cycle cost analysis of BIM-

based construction waste management. Sustainability (Switzerland), 12(6). 

https://doi.org/10.3390/su12062483

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH



68 
 

 

 

 

 

PUBLICATIONS 

(i) Subramaniam,S., Abdullah,A.H., Nagapan,S., Kupusamy,K., & Maniam,H., 

(2018) ' Investigate How Construction Waste Generation Rate Is Different for 

Every Types of Project in Peninsular Malaysia Using Site Visit Method ', 

International Journal of Integrated Engineering, Vol. 3 No. 1 (2011) p. 1-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PTTA
PERP

UST
AKA
AN 
TUN
KU T

UN 
AMI
NAH


	Full Report 30.10.22
	AN INVESTIGATION ON THE CONSTRUCTION WASTE GENERATION RATE IN MALAYSIA BASED ON DIFFERENT TYPES OF PROJECTS
	sHIVARAJ A/L SUBRAManiam

	Declaration
	Full Report 30.10.22
	DEDICATION
	ACKNOWLEDGEMENT
	ABSTRACT
	ABSTRAK
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	LIST OF SYMBOLS & ABBREAVIATIONS

	Full Report 30.10.22
	LIST OF APPENDICES
	CHAPTER 1
	1.1 Background
	1.2 Problem Statement
	1.3 Study Questions
	1.4 Study Aim and Objectives
	1.5 Study Scope
	1.6 Significance of the study
	1.7 Structure of thesis

	CHAPTER 2
	2.1 Introduction
	2.2 Definition of construction and demolition waste


	Full Report 30.10.22
	CHAPTER 2
	2.3 Classification of construction and demolition waste
	2.4  Types of projects
	2.4.1 Residential
	2.4.2 Non-residential
	2.4.3 Social amenities
	2.4.4 Infrastructure

	2.5 Construction Methods
	2.5.1 Conventional method
	2.5.2 Industrialized Building System (IBS) method

	2.6 Causes of construction and demolition waste
	2.7 Construction waste issues in other countries


	Full Report 30.10.22
	CHAPTER 2
	2.8 Construction waste issues in Malaysia
	2.9 Construction Waste Generation rate
	2.10 Construction waste quantification methods


	Full Report 30.10.22
	CHAPTER 2
	2.11 Methods used by past researchers
	2.12 Observation period
	2.13 Summary

	CHAPTER 3
	3.1 Introduction
	3.2 Research flowchart


	Full Report 30.10.22
	CHAPTER 3
	3.3 Literature review
	3.4 Preliminary Data collection
	3.5 Study Location and period
	3.6 Quantification method
	3.7  Data collection process
	3.7.1 Direct method
	3.7.2 Indirect method

	3.8 Generation rate calculation
	3.9 Data analysis
	3.10 Summary


	Full Report 30.10.22
	CHAPTER 4
	4.1 Introduction
	4.2 Common information about selected sites
	4.3 Project type in the construction industry
	4.4 Construction Waste
	4.4.1 Residential projects
	4.4.2 Non-residential projects
	4.4.3 Social Amenities

	4.5 Waste Generation rate (WGR)
	4.5.1 Residential projects



	Full Report 30.10.22
	CHAPTER 4
	4.5 Waste Generation rate (WGR)
	4.5.2 Non-Residential projects
	4.5.3 Social Amenities projects
	4.5.4 Average Waste Generation Rate

	4.6 Wastages at construction site
	4.7 Findings from previous studies

	CHAPTER 5
	5.1 Introduction
	5.2 Achievement of objectives
	5.2.1 To identify major project types in Malaysian construction industry
	5.2.2 To quantify construction waste generation for each type of the project
	5.2.3 To establish construction waste generation rate towards the different types of projects

	5.3 Importance of this study
	5.4 Conclusion
	5.5 Recommendations

	REFERENCES

	Full Report 30.10.22



