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Abstract 

 

Recently the amount of Construction and Demolition (C&D) wastes generated in Malaysia is 

enormous due to the rapid development. Malaysian Government have been carried out many efforts 

to reduce the generation of construction wastes by implementing policy for the contractor to comply. 

Regrettably, it does not reach the level of effectiveness required in reducing the construction wastes. 

The generation of C&D wastes not only affect the cost of a project but also lead to many 

environmental impacts such as air and water pollution. BIM is a 3D model-based process to create 

and manage information on a construction project on a project throughout the entire project lifecycle. 

It allows the project participates working together in the planning, design and construction of a 

building in one 3D model thereby manage and minimize C&D wastes efficiently. The aim of this 

research is to explore the causes of construction wastes and the capabilities of BIM in minimizing the 

wastes. This research is targeted to the Quantity Surveyors in Kuala Lumpur and the method used to 

collect primary data is quantitative questionnaire. The collected primary data is then analysed by 

using Relative Importance Index (RII) and Mean Score (MS) method. The results revealed that poor 

planning and low rate of reuse and recycling of wastes is the most significant causes of construction 

wastes while accurate quantity take-off is the most effective capability of BIM in minimizing these 

wastes.  
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Introduction 

 

Building Information Modelling (BIM) is becoming a crucial process to ensure the planning, design 

and construction is much efficient and collaborative in a construction project across the world. With 

the adoption of BIM, it is believed that BIM have the capabilities in minimizing Construction and 

Demolition wastes. BIM is a 3D model-based process for creating and managing information on a 

construction project throughout the entire project lifecycle. It enables AEC professionals and multiple 

stakeholders work together on the planning, design and construction of a building in one 3D model 

(Sarah, 2018). From the construction of a building to its physical construction, the entire process can 

be visualized using BIM. The contractors’ understanding of what is being built can be improve by 
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the 3D visualization of the final condition. As this visualization happens before the construction 

commence, any re-work due to misunderstanding or clashing can be significantly reduced 

(Autodesk.com, 2016).  

  

There are some causes of Construction and Demolition (C&D) wastes include frequent 

changes in design, mistake of workers, wrong material storage, poor planning, low rates of reuse and 

recycling of wastes as well as errors in material ordering. BIM has the capabilities to prevent these 

causes of C&D wastes which are accurate quantity take-off, phase planning to improve construction 

sequencing, 3D coordination to prevent errors and omissions, provide design review for project 

participants and improve site utilization. 

 

Statement of Problem 

 

Over the decades, there are substantially large volume of wastes generated during construction, 

demolition and renovation activities across the globe. In Malaysia, the generation of Construction and 

Demolition (C&D) wastes is becoming a pressing issue. There are many C&D wastes generated due 

to the rapid development in construction industry (Asitharan, N. et al, 2012). The percentage of total 

solid wastes generated in construction industry is approximately 41% in Malaysia (Chooi Mei and 

Takeshi, 2016). The generation of C&D wastes was estimated at 161.19 tons per day in 2009, raising 

to 299.69 tons per day in 2015, and is forecasted to reach 368.31 tons per day by 2023. The origins 

of the amount of Construction and Demolition (C&D) wastes in construction industry is enormous 

due to inefficient material handling, inadequate work schedules, weather, unexpected building design 

changes and improper design (Walmikey and Kulkarni, 2016).   

  

 C&D wastes generated during a project increased the cost of project as the construction 

wastes must be disposal at the stated landfill. The cost incurred during landfill disposal process of 

construction wastes are cost of collection, transportation and storage of wastes on site, sorting 

materials, wastes transportation to the landfill, weighting and admission of wastes into landfill and 

tax of landfill. Therefore, additional cost is generated (Liu and Wang, 2013).   

  

 On the other hand, C&D wastes not only affect the cost of a project but also lead to 

environmental impact which can be categorized into air pollution, noise pollution and water pollution. 

The C&D wastes generated on site might pollute the land and air if wastes management is not carried 

out properly. Other than that, improper wastes management in wastes disposal will cause 

environmental degradation, destruction of the ecosystem and affects the public health. Therefore, it 

is important to comply the right protocols and dispose wastes to the proper areas such as recycling 

centre and landfill site during construction and demolition projects. Consequently, it will minimize 

the impact to the environment (Demolition, 2018).    

  

Apart from that, some contractors carried out illegal dumping activities due to the distance of 

the landfill site is far from the location of the construction project which lead the contractors resist to 

dispose wastes in the gazetted landfill. Furthermore, the contractor will dispose the wastes in illegal 

dumping site to avoid cost of transportation and payment for landfill charge so that their profit can be 

maximized. As a result, it will cause major negative impact to the environment (Nurzalikha et al., 

2016). 

 

Research Objectives 
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1. To identify the level of adopting Building Information Modelling in Malaysia’s construction 

company.   

2. To identify the causes of Construction and Demolition (C&D) wastes.  

3. To determine the capabilities of Building Information Modelling (BIM) application for C&D 

wastes minimization. 

 

 

Causes Of Construction And Demolition (C&D) Wastes 

 

There are several causes of construction wastes produced during a construction project which are: 

i. frequent design changes 

ii. mistake of the workers 

iii. wrong material storage 

iv. poor planning 

v. low rate of reuse and recycling of wastes  

vi. errors in material ordering 

 

 

Capabilities of BIM in Minimizing C&D Wastes 

After reviewing the past literature, the capabilities of Building Information Modelling (BIM) to avoid 

the main causes of C&D wastes are: 

i. accurate quantity take-off 

ii. phase planning to improve construction sequencing and planning 

iii. 3D coordination to prevent errors and omissions 

iv. provide design review for project participants 

v. improve site utilization planning 

 

Research Methodology 

 

For this research, the method of primary data collection is conducted in quantitative approach. Survey 

method related to the questionnaires survey is carried out in order to collect primary data for this 

research. Besides, secondary data is obtained from articles, online journal, books or news to analyse 

literature review. Questionnaire was sent out to 72 Quantity Surveyors in Kuala Lumpur that are 

registered under Board of Quantity Surveyors Malaysia (BQSM). There were 32 responses out of 72 

where the response rate is 44.4%. The methods used for data analysis are Relative Importance Index 

(RII) and Mean Score method. 

 
Data Analysis 

 

Objective 1: To identify the level of adopting Building Information Modelling in Malaysia’s 

construction company. 

 

The adoption level of BIM in Malaysia’s construction company is identified based on the 

responses received from the questionnaires survey and thus this objective is successfully 

accomplished. After analysed the data collected, it shows that there were 81.3% of respondents are 

aware of BIM and 18.8% of respondents are not aware of BIM. Although most of the respondents are 

aware of BIM but there were only 35.5% of respondents have adopted BIM in their company while 
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62.5% of respondents have not adopt BIM. As a result, the adoption level of BIM in Malaysia’s 

construction company is considered relatively low. 

 

Objective 2: To identify the causes of Construction and Demolition (C&D) wastes. 

 

Table 1. Ranking of causes of construction wastes 

 
 

 

Objective 3: To determine the capabilities of Building Information Modelling (BIM) application for 

C&D wastes minimization. 

 

 

Table 2. Ranking of capabilities of BIM in minimizing the wastes

 
 

 

Conclusion 

 

In conclusion, the low rates of reuse and recycling of wastes as well as poor planning are 

the most significant causes of C&D wastes while accurate quantity take-off provided by BIM in 

minimizing the wastes is the most effective capability of BIM among the others to minimize the 

wastes. 

 

 

  



 

 

INTI JOURNAL | eISSN:2600-7320 
Vol.2020:65 

https://intijournal.intimal.edu.my/ 

References 

 

 Asitharan Nagapan, Ismail Abdul Rahman, Ade Asmi. 2012, ‘Construction Waste Management: 

Malaysian Perspective’, 229-309. 

Autodesk.com. (2019). Benefits of BIM | Building Information Modeling | Autodesk. [online] 

Available at: https://www.autodesk.com/solutions/bim/benefits-of-bim [Accessed 08 Feb. 

2019]. 

 Bhat, A., (2018). Data Collection: Definition, Methods, Example and Design | QuestionPro. 

[online] QuestionPro. Available at: https://www.questionpro.com/blog/data-collection/ 

[Accessed 27 Feb. 2020]. 

Bhat, A., (2018). Quantitative Survey Questions: Definition, Types and Examples | QuestionPro. 

[online] QuestionPro. Available at: https://www.questionpro.com/blog/quantitative-survey-

questions/ [Accessed 2 Mar. 2020]. 

BIMPanzee. (2019). BIM 3D,4D, 5D, 6D & 7D. [online] Available at: 

http://www.bimpanzee.com/bim-3d-4d--5d--6d---7d.html [Accessed 08 Feb. 2020]. 

BusinessDictionary.com. (2020). Read the full definition. [online] Available at: 

http://www.businessdictionary.com/definition/research-methodology.html [Accessed 26 

Feb. 2020]. 

C. Anumba, C. Dubler, S. Goodman, C. Kasprzak, R. Kreider, J. Messner, C. Saluja, N. Zikic, 

2010, ‘The BIM Project Execution Planning Guide and Templates - Version 2.0’, CIC 

Research Group, Department of Architectural Engineering, The Pennsylvania  State 

University, University Park, PA, USA. 

Cheng, J. and Ma, L. 2013, ‘A BIM-based system for demolition and renovation waste estimation 

and planning’, Waste Management, 33(6), 1539-1551. 

Chooi Mei, M. and Takeshi, F. 2016, ‘A survey of Construction and Demolition Waste in Malaysia, 

Mixed-Use Development’, Journal of the Faculty of Environmental Science and 

Technology, 21(1), 1-2. 

Cidb.gov.my. (2017). BIM. [online] Available at: 

http://www.cidb.gov.my/index.php/en/services/score-application/2-uncategorised/704-bim 

[Accessed 17 March 2020]. 

Clackmannanshire Council, (2011). Guidance on Construction Site Waste Management. [online] 

Available at: http://www.clacksweb.org.uk/environment/constructions 

itewastemanagement/ [Accessed 17 Feb. 2020]. 

Demolition, K., (2018). How Does Demolition Affect the Environment - Winnipeg Demolition. 

[online] Kloos Hauling & Demolition. Available at: 

http://klooshauling.com/blog/demolition-affect-environment/ [Accessed 18 Feb. 2020]. 

Environmental Protection Department (2000). Environmental Hong Kong. EPD-HKSAR: HK 

Faniran and Caban, 1998, ‘Minimizing waste on construction project sites’, Engineering 

Construction and Architectural Management, 5(2),182-188. 

Formoso, C., Soibelman, L., De Cesare, C. and Isatto, E. 2002, ‘Material Waste in Building 

Industry: Main Causes and Prevention’, Journal of Construction Engineering and 

Management, 128(4), 316-325. 

Formoso, C.T. et al., 1999, ‘Method for waste control in the building industry’, Proceedings IGLC-

7, 7th Conference of the International Group for Lean Construction, Berkeley, CA.  

J. C. P. Cheng, J. Won and M. Das, 2015, ‘Construction and demolition waste management using 

BIM technology’, 23rd Ann. Conf. of the International Group for Lean Construction, Perth, 

Australia. p. 381-390.  

J. Won, J. C. P. Cheng and G. Lee. 2016, ‘Quantification of construction waste prevented by BIM-

based design validation: Case studies in South Korea’, Waste Management, 49, 170-180. 



 

 

INTI JOURNAL | eISSN:2600-7320 
Vol.2020:65 

https://intijournal.intimal.edu.my/ 

J. Won, J.C.P. Cheng, 2016, ‘Time-based construction waste management planning using building 

information modeling (BIM)’, 16th International Conference on Comput- ing in Civil and 

Building Engineering (ICCCBE 2016), Osaka, Japan. 

Juneja, P., (2017). Secondary Data - Meaning, its advantages and disadvantages. [online] 

Managementstudyguide.com. Available at: 

https://www.managementstudyguide.com/secondary_data.htm [Accessed 27 Feb. 2020]. 

K. Hewage, A. Porwal, 2011, ‘Sustainable construction: an information modelling ap- proach for 

waste reduction’, International Conference on Building Resilience, Kandalama, Sri Lanka. 

Lee, G., Jeong, J., Won, J., Cho, C., You, S., Ham, S. and Kang, H. 2014, Query Performance of 

the IFC Model Server Using an Object-Relational Database Approach and a Traditional 

Relational Database Approach. K. p. 210-222. 

Walmikey, P. and Kulkarni, P. 2016, ‘Construction Waste Management Through the Application 

of BIM’, International Journal of Advance Research in Science and Engineering, 5(1), 

193-200.  

 


