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Abstract  Construction industry around the world is 

well-known as a massive contributor of waste materials 

and environmental impacts. Among the types of waste 

materials generated by this industry are concrete, plastic, 

wood, ceramic, and asbestos. These waste materials, in 

general, are chemically fused through various 

manufacturing processes before being transported for the 

construction usage. Addition of chemical compounds such 

as arsenic, copper, cyanide, nickel, chromium, lead, 

sulphate, and zinc are mainly for enhancing the 

mechanical and physical properties of the materials so that 

the materials could last longer, perform well and 

withstand external forces. However, construction 

materials that are made up of these chemical compounds 

are threatening the nature and human beings once the 

materials are used up and the leftover from the 

construction industry are thrown away without proper 

waste management practice. The aim of the study was to 

review hazardous compounds presented in construction 

waste materials and suggest ways to manage it effectively. 

The methodology is literature review, data collection from 

published articles, and data analysis. Findings from this 

study showed that concrete, plastic, wood, ceramic, and 

asbestos are among the waste materials that are made up 

of hazardous compounds, which impact the environment 

and mankind living today. As a mitigation measure, a 

proper waste management practice is necessary among the 

construction practitioners to protect humans and 

biological factors, save some landfill spaces, preserve 

some natural resources, prevent soil and underground 

water channel contamination, avoiding illegal dumping 

activities, and promotes sustainability factors. Obeying the 

enforced rules and regulations, utilisation of various waste 

management technologies, on-site waste segregation and 

proper storage, waste substitutions, and making use of 

well-structured framework developed by researchers and 

construction consultancy are among the methods that can 

be adopted in polishing the current waste management 

practice. 

Keywords  Concrete, Ceramic, Wood, Plastic, 

Asbestos 

 

1. Introduction 

Over the past few decades, Malaysian economy was 

facing rapid development and ranked 18th globally 

competitive country in 2015 [1]. As one of the key players 

to the development of Malaysian economy, the 

construction industry was granted with numerous projects 

worth up to RM 138 billion in 2017 to achieve the 

demands of the population [2]. However, the extreme 

urbanisation that was involved by this industry 

significantly changed the lifestyle of the population and 
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contributed to habitat destruction, heat island, excessive 

waste generation, and emission of carbon dioxide to the 

environment [1]. Focusing on the number of waste 

generation, Malaysian construction industry recorded 

almost 300 tonnes of daily waste materials in 2015 and 

estimated up to 370 tonnes in 2023 [3]. Ministry of 

Housing and Local Government MHLG 2012 in [4] stated 

that the projected waste amounts are believed to occupy 

around 40% of the total solid waste stream in Malaysia on 

a daily basis and are made up of complex materials such 

as concrete, glass, plastic, ceramic, and wood. 

Construction waste materials are much more complex 

compared to other waste materials generated by industries 

such as household, manufacturing, automobile and 

agriculture due to the nature of construction material 

manufactured with various compounds which include 

hazardous elements such as asbestos and volatile organic 

compounds to enhance the physical and chemical 

properties [13].  

In general, hazardous waste materials generated from 

various industries around the world possess harmful 

properties to the human beings and environment. 

Hazardous waste materials are in several states such as 

solid, liquid, and gas which mainly diffuse to the 

environment that we are living in today. Studies reported 

that hazardous waste materials could be any product that 

is made up of chemicals. Significant numbers of heavy 

metals are relatively toxic to the environment if proper 

waste management practice is not implemented [5]. 

The Star, in a statement, highlighted that out of the total 

numbers of construction waste materials generated on-site, 

only 15% are picked up by the appointed solid waste 

collectors while the rest end up in nearby landfills that 

include illegal dumping activities whereby no proper 

waste management practice is conducted [6]. The director 

of the Department of Environment (DOE) in Malaysia 

stated that the waste materials that end up in landfills 

could be toxic and should be treated before being 

landfilled in order to avoid any unwanted impact on water, 

air, and soil in the near future [6]. Thus, this article was 

believed to provide some useful information to the readers 

on the presence of hazardous compounds in the 

construction waste materials and the way to manage it 

effectively based on the information that gathered from 

previously published articles. Among the waste materials 

highlighted in this study were concrete, plastic, ceramic, 

wood, and asbestos. These waste materials were chosen 

based on its proven entries of hazardous compounds and 

common generation on-site. 

2. Hazardous Construction Waste 
Materials 

2.1. Concrete 

Almost 66% of the total construction waste generated in 

Malaysia is made up of concrete and aggregate [6]. This is 

due to the nature of design and build in Malaysian projects 

that are made up of concrete structures. Basically, a 

concrete waste material was made up of cement, coarse 

aggregate, fine aggregate, admixtures and right amount of 

water to achieve the desired bonding for civil structures 

[7,8]. It is recorded that almost 25 billion tonnes of 

concrete materials are produced on an annual basis 

throughout the world to fully fill the demand from 

construction parties [7]. These huge amounts of concrete 

supply accounted as the largest portion compared to other 

construction materials ordered by the construction 

industry. Thus, the higher the demand and supply of 

concrete materials, the higher the number of waste 

materials generated [21]. This is the major reason for 

concrete related industries around the world to be known 

as the massive contributor to the waste materials and the 

environment impacts [22].  

The concrete materials are wasted at the construction 

site due to the order of inappropriate amounts and the 

design mix error by the batching plants which fail to be in 

the range of approved slump once the concrete is poured 

and tested from the ready mixed truck [8,9]. Concrete 

materials that are wasted or rejected from the ready mixed 

truck at the construction site are made up of cement in the 

highest proportion that possesses several hazardous 

compounds to increase the strength, durability and 

maintain the right setting time in cold and hot weather. In 

the European scenario, there are 27 types of cement used 

for the construction industry that are manufactured 

through various chemical reactions in the cement 

production units [17]. However, the most common type of 

cement being ordered is Portland cement, not only in the 

European region but also in the Malaysian scenario which 

is made up of two types: Ordinary and Pozzolana Portland 

Cement. Among the hazardous compounds related to the 

cement during manufacturing processes are mercury, 

cadmium, and particularly gypsum as clinker which is 

listed in the scheduled waste by the Department of 

Environment (DOE) Malaysia [10,11]. Briefly, scheduled 

waste is a waste material that is categorised as harmful 

waste and needs proper waste management practice before 

the final disposal activity. To date, 77 types of scheduled 

wastes have been listed by the Department of 

Environment (DOE) to be impactful to the human beings 

and environment if simply disposed of in landfill. When 

related to the concrete waste material, the gypsum present 

in cement material is coded as SW205 in the list of 

scheduled wastes and not environmentally friendly 

material [12]. 

Apart from mercury, cadmium, and gypsum, the 

concrete waste materials generated from the construction 

industry are made up of arsenic, cyanide, nickel, 

chromium, lead, sulphate, and zinc which possess 

leaching characteristics if simply landfilled. Most of these 

heavy metals were figured out by Sealey et al. [14] when 
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conducting a study on pH value of fresh concrete waste at 

the ready mixed plants that batched for site delivery. 

Major concern should be given to the compounds such as 

chromium, cadmium, nickel, and mercury that cause skin 

irritation and allergic reactions when leachates from 

disposed concrete waste materials or solvents come in 

contact with the cement and concrete workers in the 

manufacturing and construction industry [15]. Both skin 

irritation and allergies are believed to be due to alkalinity 

and concentration of heavy metals used in the concrete 

materials [16]. Usually, irritation or burning sensation 

starts to occur when 10 mg of chromium is added to 1 kg 

of cement material in the production unit [23]. 

On the other hand, a study conducted by Achternbosch 

et al. [17] stated that a concrete material is manufactured 

by considering the capability to withstand the 

environmental changes during its life period and once the 

material gets disposed of under the soil. Within the 

capability, the concrete material will not produce any 

leachate under any circumstances or conditions. However, 

when changes in environment get extreme and alternate in 

short period of time particularly in the region with sudden 

hot and cold weather, the concrete material could not 

adapt to the situation and might produce leachate to the 

soil, where the material was disposed of. Besides that, the 

level of corrosion through acidic value present in nature 

could induce the formation of leachate and this situation 

worsened if the concrete waste materials were crushed 

instead of disposing in the solid form. Produced leachate 

with heavy metals tended to move within the soil affecting 

the biological factors and mixed with water sources 

particularly chromium which reported with higher 

leaching characteristic compared to other compounds 

presented in the concrete material under any pH value 

[20].  

Chromium compound presented in the cementitious 

material is made up of several types. The most common 

type used in the cement manufacturing unit is chromium 

type-four. Chromium type-four is the most hazardous and 

dangerous compound compared to other types of 

chromium due to the level of chemical exposure, better 

movement in any platform, and higher level of solubility 

in a chemical solvent or third-party agent such as water 

source [23]. Usage of this particular type of compound in 

the cement should be prohibited since cement products are 

used for various purposes including water tanks and 

common pipeline system construction for households and 

industries around the world. Concrete materials that are 

made up of cement in the highest proportion with 

presence of chromium type-four are capable to dissolve in 

the water supply used as drinking water and thereby, 

affect the human health [23,24,25]. Apart from chromium 

as a hazardous compound, affected water sources with 

leachate from concrete waste materials are believed to 

affect human health with another impactful compound 

called Barium that can be found on the surface of water 

sources [18]. Barium is another compound used in the 

cement manufacturing industry to produce a clinker and 

used as an agent against any radiation to the solid 

hardened concrete in the construction industry. Barium is 

proven to be more effective than lead in protecting the 

concrete surface of a building since its notable capability 

to maintain the surface in strong hardened state for a long 

period of time [19]. Thus, the usage of Barium compound 

seemed popular in the cement manufacturing industry and 

directly contributed to the environmental impacts once the 

concrete material made up of it was wasted and simply 

dumped from the construction industry. 

2.2. Plastic 

Plastic materials are generally not seen as much as 

usage of concrete, wood and glass in the construction 

industry. However, these materials are widely used in 

various tools, parts and fittings such as windows, doors, 

pipes, building finishes and packaging of building 

materials which include plastic bottles and containers to 

ease the transportation activities. Usage of plastics are 

gaining popularity in the construction industry due to the 

cost of material, better insulation properties, consume not 

much of time for installation and last longer with less 

maintenance. In the European region, the construction 

industry stands next to the packaging industry in the 

number of plastic materials consumed. It is reported that 

approximately 10 million tonnes of plastic materials are 

consumed by the construction industry annually for 

various purposes in the daily site operations [26]. Out of 

these numbers, around 50000 tonnes of plastics are being 

wasted in the United Kingdom [27] and most of it is made 

up of polyvinyl chloride (PVC) [26]. 

Awoyera and Adesina [28] stated that plastic waste 

materials have greatly increased on an annual basis 

throughout the world but only a certain amount are 

managed and landfilled in the right method while the rest 

disposed of illegally and find its way to the marine 

ecosystem which directly affecting the biological factors 

and depleting the uniqueness of water bodies such as 

oceans and seas. Plastic waste materials are made of a 

series of polymers that are chemically combined by using 

several hydrocarbons. Among the hydrocarbons used for 

plastic manufacturing are propylene and ethylene. These 

hydrocarbons are fusion of carbon and hydrogen 

compounds which are basically obtained through 

extraction of crude oil in the refinery [29]. There are two 

major categories of plastics formed through the 

combination of propylene and ethylene in a long chain of 

polymers. Among the types are thermoplastics and 

thermosets. Thermoplastics are studied for their ability to 

reform into different shapes and conditions while 

thermosets do not permit any alteration once formed and 

cooled [30]. The most common category for construction 

plastic material is thermoplastics and as mentioned earlier 
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PVC is one of the resins in this category that is highly 

wasted in the construction industry in the form of pipes, 

containers, and other fittings [26]. 

Plastic materials may have various advantages in 

industries and societies. However, the compounds used 

for plastic productions are highly dangerous in terms of 

level of toxicity and affect the human health and 

environment if the compound leak out from the 

construction plastic materials that are wasted and dumped 

over a long period of time [31]. Commonly, plastic 

materials consist of threatening compounds to the 

mankind such as bisphenol A, phthalates, brominated 

elements, poly-fluorinated trace chemicals and 

antimicrobial additives [32]. Out of these compounds, 

bisphenol A and phthalates are known as a major 

contributor to varieties of plastic products manufactured 

around the world. When related to the PVC materials in 

the construction industry, bisphenol A is used as chemical 

additive while phthalates are responsible for increasing 

the strength and flexibility to a longer period of time [32]. 

However, phthalate is a chemical compound which 

possesses structural changes behaviour and might leak out 

from the plastic materials since the phthalate bond in the 

series of plastic polymers is not chemically fused or in 

permanent state [33]. 

Apart from bisphenol A and phthalate in the series 

plastic polymers, PVC materials including pipes used for 

construction works are learned to be manufactured with 

additional hazardous compounds such as crater, cadmium, 

dioxins and led [31]. When these materials are not 

disposed of in the right method after the period of life 

cycle, the hazardous compounds might get leached to the 

environment. This is one of the reasons for the detection 

of bisphenol A and phthalate by researchers on the surface 

of water bodies [34,35] since these compounds are not 

chemically fused [33] and might have dissolved after 

several movements of water molecules against the waste 

materials. Dissolved hazardous compounds in the water 

bodies threaten human health when people consume it as 

normal drinking water to sustain life. These compounds 

were researched and have proven to affect human health 

in terms of internal organ failure such as liver, cancer 

through carcinogen properties, digestion issues 

particularly to the aging peoples, skin problems, and some 

changes in genetics [31, 32]. Regardless of compounds in 

the plastic waste materials, exposure of sunlight energy 

continuously on the disposed plastic material tends to 

destroy the structures and within a certain period of time, 

the plastic material breaks down and forms into smaller 

size identified as micro plastic chips [36, 37]. These 

micro-chips will remain in the environment and start to be 

mixed with nearest water bodies since plastic materials are 

non-biodegradable and could not be decomposed by 

nature even though the materials are broken into smaller 

sizes [38]. Mixed microchips in the water bodies tend to 

be consumed by aquatic animals and end up in the human 

body through the food supply chain system [39] which 

affects human health overall. Thus, serious concern 

should be given to the overwhelming of plastic waste 

materials particularly from the construction industry in 

order to minimise the impacts on environment and human 

health. 

2.3. Ceramic 

Ceramic products such as ceramic floor, wall and roof 

tile, brick, and sanitary ware contribute to some portions 

of the waste materials that accumulate at construction sites 

[42]. As an active supplier of ceramic materials to the 

construction industry, the ceramic manufacturing industry 

in Malaysia recorded an approximately 92 million m
2
 of 

the ceramic tiles production in the year of 2018 [40]. 

During the production stage, almost 30% of the ceramic 

wastes are generated and most of it landfilled due to the 

use of ceramic wastes are not widely explored [40, 47]. 

Ceramic tiles that are manufactured and supplied to the 

construction industry are used as finishes to the 

constructed walls and floors in a particular project. Based 

on a study conducted by Balegh et al. [41] on the chemical 

composition of ceramic waste, 66% of the waste sample is 

made up of Silicon Dioxide (SiO2), 14% Aluminium 

Oxide (Al2O3), 6.7% Calcium Oxide (CaO) and 3.6% with 

Iron Oxide (Fe2O3). In South Africa, ceramic waste from 

construction and demolition activities is classified as 

problematic waste [Initiative for Zero Waste in Africa 

(IZWA) in 43] and only suits for landfilling due to lack of 

research and findings on a better way to manage it. 

However, it is stressed that the only landfilling method 

not a best option due to landfilling of the ceramic waste 

from the construction industry could induce the formation 

of leachate with chemical compounds since open 

landfilling processes are exposed to unstable 

environmental conditions [44]. Furthermore, Singh and 

Srivastava [45] supported that formation of leachate with 

chemical compounds from the landfilled construction 

ceramic wastes might degrade the soil and be mixed with 

groundwater supply. Affected soil area with liquid formed 

leachate does not permit any sorts of agricultural activity 

since the soil loses its fertility to encourage the 

development of crops. Moreover, ceramic products are 

manufactured with stains and glazes. Addition of these 

sub-materials to the ceramic production batch proven to 

be made of toxic compounds such as cadmium, copper, 

cobalt, lead, manganese, antimony, vanadium, selenium, 

and barium [46] that possess high leaching characteristics 

to the medium it gets disposed of once the products are 

used up and thrown away from the construction industry. 

Commonly, ceramic waste generation and accumulation 

is not obvious at construction sites. Most of the published 

articles were focused on the ceramic waste generation 

from the manufacturing industry since the volume of 

ceramic wastes from cutting and polishing are obvious 
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and much considerable. Even in the Malaysian 

construction industry, there are minimal amounts of 

on-site ceramic waste generations which are disposed of 

as mixed waste. However, a study reported that 45% of 

detected ceramic wastes in the environment are from 

construction and demolition activities [48]. Higher 

number of detectable ceramic wastes in the environment 

offers hazards to the human beings and quality of the 

surrounding environment. For instance, ceramic waste 

disposal in terms of powder can induce dust pollution and 

degrade the quality of air [49]. Ceramic dust particles that 

mostly made up of silica in the surrounding air have been 

stated to affect the human breathing system by the United 

State Department of Labor [50]. It is added that inhalation 

of silica from the ceramic waste powder could lead to lung 

cancer and even fatal when a person has a prolonged 

exposure since silica is a chemical compound that is used 

in a higher composition during the manufacturing 

processes of ceramic products [50]. 

In contra, studies claimed that ceramic wastes in 

general are classified as non-hazardous since the materials 

used for the production are obtained naturally [42,52]. It 

was also stated that tile as one of the ceramic products that 

is widely used in the construction industry does not 

pollute the surrounding environment once the material is 

wasted and disposed of from the particular project. The 

waste material is stated to be free from any harmful 

compound [52]. However, [46] stated that working with 

ceramics is highly dangerous to the human health 

especially when the ceramic produces waste powder [50]. 

In construction industry, ceramic wastes can be found in 

solid and powered form which resulted from tile cutting 

and alteration on constructed brick wall. The solid waste 

materials are commonly disposed of by licensed waste 

collectors while the powdered form is taken off by open 

air movement, which is contaminated and caused harmful 

effects if breathed in by human beings. 

2.4. Wood 

Wood waste from the construction industry is 

quantitatively notable from the total volume of waste 

generation [55]. Wood often categorised as an 

environmentally friendly or natural material. However, a 

certain construction wood material would undergo a set of 

chemical treatment such as addition of copper compound 

and application of varnish, paint or solvent to protect the 

surface layer from third party agents [53]. In paint, there 

are two grading, water-dependent paint and oil-dependent 

paint [61]. Both listings are presented with hazardous 

elements and need a proper waste disposal practice. 

Among the hazardous elements are cadmium, selenium, 

arsenic, lead and mercury [61]. Some non-visible wood 

treatments can be identified from collection of samples 

and further tests. The purpose of virgin wood treatment is 

to prolong its life cycle by getting away of any unwanted 

wood structure impairment commonly caused by water 

molecules, bacteria, fungi and termites [54]. Treated 

construction wood waste materials that reached its end of 

life could be harmful to the mankind and surrounding 

environment if improperly disposed of. This is due to 

treated wood wastes are often contained some threatening 

compounds that needed a proper waste management 

practice. Thus, concern on related construction wood 

materials is getting increased due to the environmental 

impacts associated once the materials wasted and disposed 

of from the construction site [56].  

Usage of chemical to treat a virgin wood for 

construction purpose has been in practice since hundreds 

of years [57]. Among the chemicals used are chromium, 

copper, and arsenic [58]. Chromium, copper, and arsenic, 

not only in wood wastes, but also in some other 

construction wastes such as concrete and ceramic are toxic 

or hazardous compounds that threaten human and 

surrounding environment. Addition of chromium, copper 

and arsenic compound in wood materials are widely 

implemented in the building sector due to the extended 

life cycle up to 25 years and its suitability to be used for 

outdoor construction activities such as landscape, 

playground, fence and outdoor home decoration for a 

pleasant and luxury view [57,59]. Some portions of 

treated wood materials with these hazardous compounds 

are wasted during the construction processes and disposed 

of in the landfill. In the US, Australia, and Canada, treated 

wood wastes from the building sector are disposed of in 

the landfill without any prior treatment on hazardous 

compounds removal [57]. However, concern on 

environmental contamination from chromium, copper, and 

arsenic from the waste wood arise due to these 

compounds possessing leaching characteristic once they 

are simply disposed of in the landfill [60]. 

2.5. Asbestos 

Asian countries are popular in asbestos usage for 

various purposes due to their notable properties such as 

good heat and fire insulation, longer life, flexibility, 

cheapness, and relative stability over time [62,63,64]. 

However, some countries in the European region put some 

restrictions on the usage of asbestos materials due to 

adverse environmental and health impacts associated. In 

building industry, when a project is under construction or 

deconstruction, asbestos-related dust or asbestos dust 

waste in the surrounding air should be a concern for the 

appointed contractor. This is because inhalation of 

asbestos dust wastes has been studied to have 

cancer-inducing property (also known as carcinogenic) 

[62,65]. World Health Organization (WHO) [65] reported 

that over one hundred thousand people worldwide have 

died due to asbestos related complication. Asbestos 

exposure could be from construction or manufacturing 

industry, where the workers are highly engaged with the 
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asbestos related products. When related to the 

construction industry, asbestos materials are commonly 

used in plumbing works such as pipe and fitting, roofing 

works, floors [66] and outdoor works as stated earlier. All 

these particular works are carried out by considering the 

insulation properties of the materials, by which asbestos 

suits well. Asbestos materials are manufactured with a 

property known as fibres. During installation in the 

necessary parts of building, limited pressure or stress 

should be given to the asbestos materials. Otherwise, 

asbestos materials might crack and the fibres could mix 

with the open air. Mixed asbestos fibres or asbestos dust 

waste in the air possess higher chances to be inhaled by 

construction workers, whereby the fibres could be trapped 

in the human lungs and cause severe health issues [66]. 

The fibres are not digested easily or absorbed by the 

human fluid system due to its properties that can 

withstand any physical condition [67]. Therefore, during 

the installation of asbestos-related materials in the 

construction industry, care should be taken by experienced 

workers or special asbestos workers and proper personal 

protection equipment should be worn prior to the activities 

such as general roofing or plumbing labours. When an 

asbestos fibre is trapped or passed through the human 

lungs, it can affect other human organs through 

translocation [68]. 

3. Management of Construction Waste 
Materials 

Construction industry around the world has taken some 

initiatives on implementation of sustainable development 

program by utilising the environmentally friendly 

technologies in various building processes [69]. With 

advancement of sustainable technologies in the era of IR 

4.0, Hong et.al [70] have raised an issue on the hazardous 

pollutants that occurring at the construction site and 

possible ways to manage it in a sustainable manner. 

Hazardous pollutants or contaminations at the 

construction site could be from the construction processes 

itself or through the on-site waste material generation. The 

authors [70] suggested the three main technologies 

(monitoring, evaluation, and improvement) in the 

management of on-site hazardous pollutants. Monitoring 

technology involves capturing the level of hazardous 

contamination around the construction site which resulted 

from construction activities. In evaluation, the data is 

monitored, evaluated, and action is taken if the level of 

contaminations is threatening to the human and 

surrounding environment while in the improvement 

technology, impact of hazardous construction pollutants 

or contaminations on the surrounding environment and 

peoples is assessed and minimised to achieve the 

sustainable factors in the construction industry [70]. In 

every second, approximately 13 tonnes of hazardous 

waste are generated worldwide. Hazardous waste from the 

construction industry is in any form. It could be solid, 

liquid, gas, or vapour [71]. These hazardous waste 

materials that result from the construction and demolition 

activities should be stored in a proper airtight container 

and covered with a waterproof agent so that no any 

leakage occurs. Waterproof agent is useful in preventing 

the waste materials from getting mixed with soil and 

running water. Every container needs to be labelled and 

marked in worksheet before taken off by the waste 

management collectors for further processes [71]. On-site 

waste management is an important aspect that should be 

concerned by the contractors prior to other waste 

management facilities since waste segregation, storage 

and right labelling assist and motivate the respective 

parties in further waste management processes rather than 

mixing waste that is caused by the traditional disposal 

methods such as landfilling. 

Moreover, waste substitution to a raw material is also a 

popular method of hazardous waste materials management. 

For example, the capability of crushed concrete waste to 

partially substitute the usage of natural aggregate in 

various construction activities such as substitution to a 

layer in road or highway construction, as a sub layer prior 

to reinforcement set up in a concreting task and as filler to 

holes and gaps in brick wall, drainage, and septic tank 

[72]. On the other hand, concrete waste as a substitute to 

the natural aggregate in the form of recycled concrete 

aggregate is considered as an important aspect in the 

construction waste management. Disposal of hardened 

concrete waste always consume a larger space in landfill. 

Therefore, usage of recycled concrete aggregate is 

believed to save some landfill spaces, preserve some 

natural resources, prevent soil and underground water 

channel contamination, protect human and biological 

factors, avoid illegal dumping activities, and at the same 

time promotes sustainability factors [73]. 

Countries around the world have certain rules and 

regulations on generation and management of construction 

waste materials. Wahi et. al [74] compared imposed rules 

and regulations in Hong Kong and Malaysia and 

explained the established ordinances in Hong Kong which 

relate to the construction waste management such as 

proper waste disposal methods, banned on illegal 

dumping activities, concerns on air quality during the 

construction processes, well use of designed flowchart on 

waste control, and management and necessity on impacts 

reduction through a well-structured environmental 

assessment [75,76,77]. In Malaysia, there are two main 

Acts which are enforced to reduce, reuse and recycle the 

construction waste materials to prevent the environmental 

impacts. These practices are compulsory for construction 

practitioners. Severe penalties would be imposed if the 

practitioners do not obey the rules and legislations. 

Among the Acts are Act 672 and Act 127 [78,79,51]. 

In addition to a proper waste management practice, 
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LEED principle in the construction industry is widely 

implemented around world. The principle originated from 

the United States (US) and it is used as an indicator to 

obtain a certified healthy green building. LEED, also 

known as Leadership in Energy and Environmental 

Development, has an important indicator related to the 

construction waste management practice whereby a 

construction practitioner should achieve 75% of on-site 

waste reusage or recycling to be eligible for LEED 

certification to the particular project. At the moment, 

statistics showed that approximately 34000 projects in the 

US and 1500 in China managed to get LEED certification. 

Adoption of LEED principle would be an advantage to 

Malaysian construction industry in minimising the 

common and hazardous waste disposal at landfills [82,83]. 

Besides that, Life Cycle Assessment (LCA) is a 

well-known tool used globally in the construction waste 

management system. LCA tool plays a major role in 

identifying the potential environmental impacts from 

utilisation of varies waste management technologies such 

as reuse, recycling, recovery and waste disposal [80]. It is 

also clarified that Implementation of LCA in the 

construction waste management system has shown a clear 

path on effective waste management practice from the 

view point of waste generation at the construction site 

until the point of disposal in the landfill by maximising 

the possible ways to convert the waste materials into a 

meaning factor and used back in the respective industries 

rather than simply landfilled and thereby, depleting the 

natural resources [81 in 80]. Throughout the LCA 

processes, certain level of emissions towards the 

environment is expected in the form of air, water, and 

residual. However, pre-treatment of expected level of 

emission before releasing to the environment could avoid 

the environmental contamination. 

4. Conclusions 

In conclusion, construction waste material generation of 

hazardous compounds at building sites is threatening the 

nature and human health if proper waste management 

practices are not implemented by the construction 

practitioners. Among the common hazardous compounds 

are arsenic, cyanide, nickel, chromium, lead, sulphate, and 

zinc which possess leaching characteristics if simply 

landfilled. Several waste management methods can be 

adopted by the construction parties to effectively manage 

the massive amount of building related waste materials. 

Obeying the enforced rules and regulations, utilisation of 

various waste management technologies, on-site waste 

segregation and proper storage, waste substitutions, and 

make use of well-structured framework developed by 

researchers and construction consultancy in managing the 

wastes from generation till disposal. The study mainly 

addressed the situation in Malaysia. However, data and 

practices from the UK, US, Hong Kong, and Canada were 

presented and discussed throughout the study as a guide 

for a better waste management practice that can be 

adopted by the Malaysian construction practitioners if the 

scenarios and way of implementations are suitable in our 

region. The study was limited to the five types of waste 

materials that are generated on-site. Further research 

needs to be done for better outcome and understanding in 

the field. 
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