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 Background: Recently, construction waste generation has increased due to the rapid 
development of the project in the construction industry. The increasing of construction 
waste will lead to huge negative impacts. Construction waste reduction through 3R has 
been focused in order to achieve sustainable waste management. However, participation 
among construction contractors is lack effort in practicing 3R when the constraint of 
time and cost occurred. Contractors will unwilling to increase the input in construction 
waste reduction through 3R. Constraint of time and cost are directly influencing the 
behavior and perception of contractors in managing construction waste. Objective: 
This paper aimed to study the constraint of time and cost in construction waste 
reduction through 3R to achieve goal of sustainability. Methods: This paper has been 
conducted through questionnaire survey among contractors and face to face interview 
with professional officers. Results: The result shows 76.8% of construction contractors 
were facing the constraints of time and cost to implement waste reduction through 3R. 
Besides that, 52.5% contractor revealed that construction waste management cost was 
not counted in project cost and contractors need to bear the cost. The perception on 
construction waste reduction through 3R is acceptance among contractors. However, 
contractors will take consideration of the economic viability. Conclusion: Construction 
contractors should change their attitude to concern in construction waste reduction 
through 3R which it is sustainability. Besides that, incentive or tax reduction should be 
provided by government and local authority and construction waste reduction need to 
add into the project contract or tender document. 
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INTRODUCTION 

 
Generally, construction waste is defined as a 

material waste generated from the construction 
industry in the process of construction and 
demolition activities, renovation, site cleaning, road 
construction, and soil excavation (Shen et al., 2004; 
Huang et al., 2011) such as concrete, steel or metal, 
timber or wood (Shen et al., 2004; Huang et al., 
2011; Poon, 2007), rubble (Shen et al., 2004), brick, 
glass (Huang et al., 2011), plastic (Huang et al., 2011; 
Poon, 2007), soil, rocks, and packaging wastes (Poon, 
2007).  

Construction waste was recognized as a valuable 
resource because it is reusable or recyclable 
(Nitivattananon & Borongan, 2008). Construction 
waste management is a tool to control the cost of 
construction waste disposal and to facilitate the 
method of reuse and recycling to reduce the disposal 
construction waste in landfills (Minks, 1994), which 
also including planning, transport, storage, handling 
and operation on site (Osmani, 2011). 

The 3R approach refers to the practice of reduce, 
reuse, and recycle (Yuan et al., 2011). Reduce is 
refers to the reduction quantity of waste generated at 
the source which help to generate less waste during 
cutting down the amount material use and consume 
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(National Solid Waste Management Department, 
2013). It is an effective method to manage 
construction waste (Poon, 2007; Esin & Cosgun, 
2007). Reuse is defined that using the same material 
again in construction project more than once for the 
same function (Ling and Leo, 2000). Some new 
materials can be made out of the wasted materials 
through the process of recycling (Yuan et al., 2011). 

Malaysia is a country that is facing the problem 
of increasing waste generation and negative impacts 
of waste disposal (Begum et al., 2007a). Until now 
about 95% of the waste is directly disposed in 
landfills. This is an action being unsustainable 
management (Agamuthu et al., 2011). Most of solid 
wastes were disposed directly (Saat, 2013) and 
landfills receive the brunt of un-recycled 
construction waste (Agamuthu, 2008) which 70% to 
80% of the total waste composition are recyclable 
materials placed in the landfills in Malaysia (Moh & 
Manaf, 2014). Disposal method is not a sustainable 
solution and new landfill site is not accepted among 
individual’s communities because of the waste smell, 
pollution and house value reduction near to them 
(Ngoc & Schnitzer, 2009). 

Large amount of construction waste are 
continually produced by the construction sector with 
the rapid construction development in Malaysia (Ng 
et al., 2015a). The disposal activities were very 
limited where the waste surface is approximately 38 
meters high from the sea level beside the landfill site 
at Penang, Malaysia (Ng & Seow, 2014). The types 
of construction waste were almost sent to this landfill 
such as soil, sand, rock, pile, bricks, concrete, 
hardcore, wood and many others material waste (Ng 
et al., 2015b). 

Constraint of time and cost are directly 
influencing the behavior and perception of 
contractors in managing construction waste. This 
revealed that which contractors unwilling invest 
much on the environmental management because 
increasing their operating costs (Tam et al., 2007). 
Most construction contractors only focus on 
economic benefits and are unwilling to increase 
inputs on construction waste management (Hu, 
2011). Thus, construction waste management 
normally is low priority among contractors when the 
constraints of financial accured (Coffey, 1999).  

Besides that, on-site waste sorting would not 
implement among contractors unless it is specified as 
the condition and requirement in the construction 
project contract (Xun et al., 2008). It is because, this 
practice will take up much space, requires a high 
level management and needs substantial labor input, 
which would increase the construction project cost 
(Poon et al., 2001). The operating cost for recycling 
is higher compared with the disposal fees or landfill 
cost. The recycling process including collection, 
sorting, and crushing. In addition, recycled materials 
prices are expensive compared to the original 
materials and low price resources with low resource 

tax incur (Wei & Rotter, 2008). Thus, contractors 
will purchase the new materials which are cheaper 
and easier than recycling material (Shareh Musa et 
al., 2009).  

The research carried out by Ng et al., (2015b) 
shows that more than half of the contractors applied 
the 3R approach to manage their construction waste, 
which is 67.2 percent. The results indicate that the 
3R practice is prevalent among construction 
contractors in Penang. However, the percentage of 
construction waste that is managed through 3R 
practice is still very low. Most of the contractors only 
make up very little of the overall amount of 
construction waste.  

Some waste segregation is practiced among 
contractors because contractors aim to recycle 
materials with some high scrap value recycling 
materials. For example, steel and metal material 
waste are always separated and stored at site, then 
sold on to waste recycling companies. Meanwhile, 
the non-profitable construction wastes are mixed 
together without any processing either sent to 
landfill, burned or illegally buried on site 
(Papargyropoulou et al., 2011; Wei & Rotter, 2008; 
Hu, 2011). Sometime construction waste is mixed 
togather with domestic waste and thrown at roadside 
(Ng & Seow, 2014). Therefore, contractors need to 
change their attitudes and concern the importance of 
3R practice to achieve the goals of construction 
waste reduction (Hassan et al., 2012). 

Many studies have shown that several types of 
construction wastes have the potential for process of 
reuse and recycle (Ng et al., 2015a). Therefore, the 
construction industry should be committed to adopt 
waste minimization strategies efficiently to reach the 
goal of sustainability (Nitavattananon & Borongan, 
2008).) For example, the rate of reuse the concrete 
and other construction waste is 56% in Tokyo in 
1988. Besides that, concrete waste was employed use 
to pave a recycled road in Tongji University (China) 
in 2003 (Yang, 2011). In addition, about 6 million 
tons of marble waste is being recycled and used in 
building materials through process of cutting, 
polishing, processing, and grinding (Pappu et al., 
2007). Moreover, timber wastes can use for several 
times and also for other purpose usage on 
construction site (Tam, 2010). Furthermore, metal 
wastes recognize as high recycling rates, which 
obtain a profit. Glass waste can recycle as material 
for cement and concrete production (Tam, 2010; 
Winkler, 2010).  

 
METHODS 

 
The study area focuses in Penang, Malaysia. In 

order to collect data among construction contractors, 
questionnaire survey was conducted among 61 
persons contractor registered Grade G7 (A), G6 (B) 
and G5 (C) located in Penang were selected 
randomly. Besides that, the face to face interview 
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with Penang’s Municipal Council and Construction 
Industry Development Board (CIDB) officers in 
order to get the professional comment on this issue. 
Moreover, the software Statistical Packages for 
Social Sciences (SPSS) was used to analyze the data 
collected from questionnaire survey. Meanwhile, the 
data obtained through interview were analyzed 
through Content Analysis. 

 
RESULT AND DISCUSSION 

 
Table 1 shows the majority contractors are 

overall agree with construction waste reduction 
through 3R. Based on the result, 52.5% contractors 
were agreed and 16.4% strongly agreed with that 
contractors should practicing reduction, reuse and 
recycling of construction waste before the waste 
dispose to landfill. Besides that, the result shows that 
57.4% contractors agreed and 4.9% strongly agreed 
with construction waste must be recovered through 

reuse and recycling. Moreover, on-site separation is 
an effective way to increase the recycling rate of 
construction waste were agreed by 62.3% contractors 
and strongly agreed by 8.2% contractors. In addition, 
63.9% contractors agreed and 4.9% strongly agreed 
with reduction of construction waste can be practiced 
during designing, material procurement, handling, 
and storage. Furthermore, only un-recyclable and 
non-reusable construction wastes can be sent to 
landfill were agreed by 47.5% contractor and 
strongly agreed by 24.6% contractors.  

The results indicated that most of the contractors 
were agreed and positive perception on construction 
waste reduction through 3R. Contractors know that 
3R practice is an efficiency and sustainable approach 
in construction waste management. However, they 
are facing some constraints to implement waste 
reduction through 3R in the construction industry 
especially time and cost.  

 
Table 1: Perception Contractor on Construction Waste Reduction through 3R 

Perception contractor on construction waste reduction through 3R 

 

Percentage % contractor 
(Number) 

Mean 
Standard 
deviation Strongly 

disagree 
Disagree Neutral Agree 

Strongly 
agree 

Should be practice 
reduction, reuse and 
recycling of construction 
waste before waste dispose 
to landfill. 

0 
6.6 
(4) 

24.6 
(15) 

52.5 
(32) 

16.4 
(10) 

3.79 0.798 

Construction waste must be 
recovered through reuse 
and recycling. 

0 
1.6 
(1) 

36.1 
(22) 

57.4 
(35) 

4.9 
(3) 

3.66 0.602 

On-site separation is an 
effective way to increase 
the recycling rate of 
construction waste. 

0 
3.3 
(2) 

26.2 
(16) 

62.3 
(38) 

8.2 
(5) 

3.75 0.650 

Reduction of construction 
waste can be practiced 
during designing, material 
procurement, handling, and 
storage. 

0 0 
31.1 
(19) 

63.9 
(39) 

4.9 
(3) 

3.74 0.545 

Only un-recyclable and 
non-reusable construction 
wastes can be sent to 
landfill. 

0 
3.3 
(2) 

24.6 
(15) 

47.5 
(29) 

24.6 
(15) 

3.93 0.793 

 
From the result analyze from questionnaire 

survey, Fig. 1 shows that 78.6% contractors were 
facing constraint time and cost in practicing 3R 
approach to construction waste management. 
Meanwhile, 14.8% contractors are not facing this 
constraint and 6.6% contractors were not sure. Some 
of the professional officers revealed that time and 
cost are the one of the barriers in implementing waste 
reduction through 3R in the construction industry. It 
is because, contractors need to bear the cost for 
purchase or rent machinery, equipment and labor 

cost in process recycling and reusing construction 
waste. However, one of the officers was reveals that 
some of the contractors who under contract with 
them will allow claiming back the disposal fees if 
only sent the un-recyclable and non reusable waste 
and managing construction waste properly. Besides 
that, recycling company also will collect the 
recyclable construction waste on site. At the same 
time, contractors can gain profit during sell the 
recyclable material waste to recycling companies.
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Fig. 1: Percentage contractor faced constraint time and cost 

 
In addition, Fig. 2 shows there are 52.5% 

contractor indicates that construction waste 
management cost was not counted in construction 
project cost. Meanwhile, 31.1% contractors were 
revealed that they counted the construction waste 
management cost in project cost and 16.4% 
contractors were not sure it is counted or not. Some 
of the project cost calculated the construction waste 
management cost maybe the contract terms and 
conditions set bounds for the 3R practice in 
construction waste management. Conversely, 
contractors need to bear the construction waste 
management cost if the managing and operating cost 
is not calculated in project cost.  

Besides that, Fig. 3 shows the matters that 
contractors need to pay costs in construction waste 
management. Based on the result analyzed, there are 
62.3% contractors are needed to pay for the 

machinery and equipment in the process of managing 
construction waste. Thus, contractors unwilling 
invest much on environmental management because 
it is increasing their operating costs (Tam et al., 
2007).  

Moreover, managing construction waste through 
3R requires additional labor as indicated by 67.2% 
contractors as show in Fig.3. Some of the officers 
revealed that cost of managing construction waste 
should be calculated in the project cost in order to 
reduce burden of construction contractors. Besides 
that, they also explained that certain large 
construction projects require practicing 3R approach 
and the construction waste management cost are 
provided for contractors. They also suggest that 
consultant needs to advise the client and construction 
contractors to calculate the waste management cost 
in construction project cost.  

 
 

                                   
 
Fig. 2: Construction Waste Management Cost Calculated in Project Cost 
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Fig. 3: The matters that contractors need to pay cost 

 
Besides that, time constraints are also directly 

linked to constraint of cost. Normally, the both 
constraints of time and cost will discuss as in the 
same topic. Based on the result, Fig. 4 shows the 
duration of contractors manage construction waste. 
There are 57.3% contractors manage their 
construction waste once time a week. Meanwhile, 
there are 27.9% contractors were managed 
construction waste once in a month and only 14.7% 
contractors were managing their construction waste 
every day. More than half of the contractors were 
managing construction waste once time every week 

because contractors need to pay additional for the 
rent or usage of machinery and equipment and labor 
cost every week. Contractors still can afford and it is 
not too burdened compared to everyday. Besides 
that, Municipal Council only provides the landfill 
and disposal services. They do not interfere in the 
process of construction waste management among 
contractor at the construction site (Ng et al., 2013) 
because construction contractors are responsible for 
the task of managing the construction waste (Seow & 
Mohamad, 2007).  

 
 

            
Fig. 4: Duration of Contractor Manage Construction Waste 
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RECOMMENDATION 

 
Usually, construction contractors need 

incentives motivation (Udawatta et al., 2015). Tax 
reduction and subsidies are considered as motivators 
and very effective encouragement measures for 
contractors (Tam et al., 2007). Therefore, CIDB 
should provide some incentives to those contractors 
who practice 3R approach in the construction 
industry as an encouragement (Begum et al., 2007b). 
For example, the Holland government will give a 
certain bonus for contractors those uses the recycled 
materials instead of natural materials (Li et al., 
2011). Thus, the waste management authorities 
should emphasize the constraints time and cost in 
order to improve the implementation of waste 
reduction in construction industry. 

 
CONCLUSION 

 
The constraint of time and cost are directly 

changing the behavior and perception on 
implementing 3R practice in order to reduce 
construction waste. The concern factor on this issue 
is not only time and cost, but also the related to the 
behavior and perception of contractors. The 
construction waste management authority needs to 
consider the constraint of time and cost among 
contractors in construction waste management. 
Besides that, contractors also have to initiative 
involved and participate in the effort towards 
sustainable construction waste management. Thus, 
all the parties involved should be held responsible for 
their actions on construction waste management in 
order to reach the goal of sustainability. 
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