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ABSTRACT

This study aims to investigate the impacts of green site management on 
corporate environmental and economic performances by improving 
the efficiency of energy and water consumption at construction sites. 
The identified green site management has been proven to improve 
both environmental and economic performances. This study allows 
practitioners to study and advocate for appropriate green site 
management strategies. A qualitative method was carried out since 
this research focused on the construction players’ opinions on green 
site management practices. Five contractors were selected randomly 
from the construction sites in Malaysia based on the convenience 
sampling method. All selected respondents were qualified to give 
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opinions as they held management posts. The results have shown green 
site management practices can reduce the consumption of resources 
and improve energy efficiency management and water consumption 
management, which are considered to have a positive impact on the 
construction project’s environmental and economic performance. 
The findings also revealed that green site management practices 
implementation must not affect their economic performance, such 
as increasing the construction cost with high initial and maintenance 
costs. As the construction industry consumes a vast amount of water 
and energy daily, these consumption reductions can help construction 
sites achieve energy efficiency and utilize natural resources, eventually 
improving corporate environmental and economic performance. 
Thus, green practices must be implemented to bring sustainable 
development to the construction industry.

Keywords: Construction management, environmental performance, 
economic performance, construction site, green site management 
practices. 
 

INTRODUCTION

Environmental issues have become a global issue due to the significant 
impacts of climate change (Akram et al., 2019). Yusliza et al. (2020) 
have emphasized the importance of sustainable development to sustain 
a promising future where everyone has an obligation to protect the 
natural environment, such as air, water and land resources. However, 
environmental contaminations in air, water and land resources have 
been increasing in recent years, especially in the construction industry, 
which is caused by improper waste management practices and the 
attitude of construction players (Ali et al., 2016; Chang & Kumar, 
2021; Saadi & Ismail, 2015). Despite the recycling of construction 
and demolition wastes in other developed countries such as Australia 
(90%), Japan (99.5%) and Singapore (99.9%), Malaysia’s recovery 
rate is lower than 50 percent (Mah et al., 2018). The construction 
industry is vital to Malaysia’s economy and development, but negative 
impacts on the environment have been caused simultaneously. Some 
significant problems are excessive water and energy consumption in 
the construction sites, especially electrical power, petrol, and fuel (Abu 
Bakar et al., 2015). These problems need an immediate solution. The 
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vast amount of water and energy consumption has caused pollution 
and created tons of construction waste due to the over-consumption 
of natural resources. Furthermore, the construction industry has been 
running rapidly in these few years, which has caused the consumption 
of water and energy resources to double, further worsening the 
situation (Rivera-Torres et al., 2015).

The construction industry is consuming a massive volume of natural 
resources and this is leading to environmental deterioration (Ali et al., 
2016). Water and energy consumption are essential to construction 
activities, but their impacts on the environment can be significantly 
reduced by adopting green site management practices (Chevallier & 
Goutte, 2017). According to the practitioners of green site management 
methods, energy efficiency management and water consumption 
management have a considerable beneficial impact on the project’s 
environmental and economic performance. For example, the washing 
bay at the exit of the construction site consumes a massive volume 
of water for the lorry’s tires washing purpose to avoid the mud being 
brought to the main roads. In contrast, the concrete plant consumes 
considerable water for the concrete batching purpose. These activities 
cannot use treated water as their source; otherwise, wastage will 
be severe as the treated water is expensive, significantly raising 
the financial burden. Therefore, site staff should use water from a 
nearby river or harvest rainwater as their facilitating source for these 
activities to mitigate the usage of treated water. Other solutions, like 
constructing green swales and retention ponds, could be utilized to 
store water, reducing the usage of treated water (Onubi et al., 2020a).

The consumption of energy, especially electricity and fuel, is 
significant on construction sites as there are many types of machinery 
and equipment powered up by these energy sources (Onubi et al., 
2020c). The consumption of energy should be reduced by considering 
the usage of energy-efficient electrical appliances in the site office 
and installing sensors in the site office to switch off the electric supply 
on air conditioners and lighting automatically whenever there are no 
people inside. Since corporates are paying a commercial rate for the 
electric supply, saving the electric consumption means increasing 
economic performance. Therefore, immediate action, such as adopting 
green site management practices, should solve these issues as the 
consequences have severely polluted the environment (Chang et al., 
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2018). However, many reasons are causing the construction players 
not to be involved in green site management practices as they want 
to avoid complex procedures (Huisingh et al., 2015). Some studies 
investigated water and energy consumption in the building operation 
stage, but not much effort has been focused on the construction stage 
(Abu Bakar et al., 2015; Yusof et al., 2017). Thus, this study intended 
to explore the green site management practices that can mitigate 
water and energy consumption in construction sites to improve the 
environmental and economic performances significantly.

LITERATURE REVIEW

Overview of the Current Site Management Practices in the 
Construction Industry 

The construction industry has consumed a vast amount of water and 
energy, which causes problems for the environment. This increases 
the environmental awareness of the construction players due to the 
pollution and reduction of non-renewable resources (Chevallier & 
Goutte, 2017; Huisingh et al., 2015). The consumption is due to the 
transformation of natural resources into artificial buildings where 
the process will create a lot of waste, consume energy, and emit 
greenhouse gases, which will cause pollution (Huang et al., 2017; 
Nandhinipriya et al., 2016). Thus, sustainable development is the 
current trend where several actions can be taken. Reducing energy 
usage and water consumption in construction sites can effectively 
ensure sustainable development (Ajayi et al., 2016). This can be seen 
from heavy machinery operations such as tower cranes, mobile cranes, 
and concrete pumps that operate daily to carry out construction work, 
which consumes a tremendous amount of energy. In addition, the site 
office uses significant electrical power to bring convenience to the 
staff (Peng, 2016). The operation of these machinery and equipment 
costs a lot to the construction players as the rental, maintenance costs, 
and salary are needed to ensure the machinery works efficiently. This 
situation is even worse when the machinery and equipment are left 
idling, where corporate economic performance is weakened. Thus, 
to reduce these consumptions, adopting green site management 
practices can encourage a significant reduction in water and energy 
consumption through the supervision and monitoring of the site 
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management team (Huisingh et al., 2015; Rivera-Torres et al., 2015). 
Figure 1 describes the research constructs in this study where water 
consumption management and energy-efficient management in 
construction sites will contribute to green site management practices.

Figure 1

Impact of Energy Efficiency Management and Water Efficiency 
Management on Green Site Management Practices

 

Roles  of Construction Players in Adopting Green Site Management 
Practices

As the construction industry involves multiple players, an individual 
player will not create a good result. Therefore, construction players 
must collaborate tightly to ensure the construction industry can 
shift to green and sustainable development. First, there must be a 
communication channel among the construction players to increase 
productivity and efficiency in executing green site management 
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practices. In addition, to benchmark the progress, these parties 
can be evaluated by using the Green Building Index (GBI), which 
was jointly founded and developed by the Malaysian Institute of 
Architects (Pertubuhan Arkitek Malaysia [PAM]) and the Association 
of Consulting Engineers Malaysia (ACEM). The foundation of 
GBI shows the collaboration among construction parties as GBI 
was developed by two different parties to encourage sustainable 
development and raise environmental awareness among construction 
players. It is also the only assessment for tropical climates countries 
apart from Green Mark, which was introduced by Singapore. These 
efforts from various parties to educate the construction players show 
that practicing green practices is essential in improving corporate 
performance, where the negative environmental impacts caused by 
construction activities can be reduced (Abu Bakar et al., 2015). On the 
other hand, employers, consultants, and contractors play vital roles in 
adopting green site management practices (Onubi et al., 2019). Among 
these three parties, the contractors are responsible for constructing 
the building according to the consultants’ instructions, drawing 
details and requests from the employers. Although contractors are 
the builders who will be involved the most in the construction stage, 
the importance of contractors’ roles in the environmental issue is not 
well recognized by the public. This is agreed by Tan et al. (2015), 
where the roles of contractors are equally important in contributing to 
sustainable development. Therefore, the roles of contractors must be 
emphasized in adopting green site management practices.

In addition, construction players must adopt green site management 
practices to ensure social responsibility to the environment (Chang et 
al., 2018). However, the awareness level of construction parties is still 
low, and no practical actions were taken to solve the environmental and 
economic performance-related problems caused by the construction 
activities (Chevallier & Goutte, 2017; Yusof et al., 2020). Moreover, 
the financial concern of potential practitioners is the main factor 
that obstructs the construction players from adopting green site 
management practices. This is because profits are the aim of the 
corporation, not the social benefits that will not bring any significant 
benefits to them. Many small and medium enterprises (SMEs) refuse 
to be involved in green site management practices because they are 
afraid of the potential severe loss that cannot be recovered. This is due 
to the lack of knowledge on the benefits of green site management 
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practices that improve environmental and economic performance. 
This directly affects the total number of practitioners. Furthermore, 
the knowledge level of green technology among the top management 
is low, which causes more obstruction in the implementation. 
Top management focuses more on short-term profits rather than 
the potential improvements in the long term. Nonetheless, some 
practitioners who have sufficient knowledge and awareness level are 
willing to adopt green site management practices to improve their 
corporate environmental and economic performances (Chang et al., 
2018). Therefore, solutions must be introduced to encourage green 
site management practices (Onubi et al., 2019).

Next, the government and relevant institutions have an obligation to 
educate the construction players, as educating construction players 
is essential in promoting green site management practices to ensure 
that environmental concern becomes the norm in the construction 
industry. To educate construction players, hexagon green and gracious 
code can be used as guidelines to ensure the site management staff 
knows their scope of work. Malaysia’s government is concerned 
about environmental issues, and the Ministry of Green Technology, 
Energy and Water (KeTTHA) was formed to handle green-related 
issues. Furthermore, the National Green Technology Policy (NGTP) 
has been introduced by the government to hasten the adoption of green 
practices, where they will organize training and workshops related to 
green and sustainable development in the construction industry. These 
efforts will stimulate the adoption of green site management practices 
once the knowledge and awareness level of the construction players 
has been improved significantly (Abu Bakar et al., 2015). Besides, the 
top management has a vital role in determining the level of green site 
management practices implemented as they are going to create the 
workflow for their site management team to execute the instructions 
(Gulghane & Khandve, 2015; Qian et al., 2015). Therefore, top 
management should respond to the training and workshops provided 
by the government to increase the knowledge level of their staff.

Furthermore, Martín-de Castro et al. (2016) have further emphasized 
the importance of the government’s role in promoting green site 
management practices where the government can incorporate 
Regulatory Impact Analysis (RIA) into the development of new 
regulatory proposals. This is a holistic method to assess the 
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consequences of regulations and non-regulatory alternatives. Windapo 
and Goulding (2015) also mentioned the importance of letting 
construction players voice out complaints related to the violation 
of environmental laws, which is considered another crucial piece of 
advice. This ensures the standards satisfy the objectives to conduct 
systematic evaluations of compliance and the adequacy of current 
regulatory policy objectives, including cost and benefit analyses. 
Information on the use of management instruments such as RIA, public 
consultation procedures, and the assessment of existing standards must 
be included in regular releases on the performance of the regulatory 
policy (Martín-de Castro et al., 2016). It is the government’s job, 
according to the law, to make it easier for construction enterprises to 
contribute to environmental preservation initiatives while maintaining 
their economic performances. It establishes three types of minimal 
involvement mechanisms (Martín-de Castro et al., 2016):

•	 The development of environmental standards, plans, and 
regulations.

•	 The Environmental Impact Assessment (EIA) procedure.
•	 The use of the right to submit complaints regarding potential 

infractions of environmental law.

Moreover, Rivera-Torres et al. (2015) mentioned that this type of 
assessment will assess the environmental considerations of the 
construction projects where green and sustainable development 
should be incorporated into the development plan to ensure the 
environmental aspects will not be neglected while ensuring other 
corporate performances such as economic performance, social 
performance, and operational performance of construction players will 
not be affected. It is better if the development strategies can effectively 
improve the project’s triple constraints and operational performances 
to attract more practitioners. Therefore, this strategy aims to promote 
the use of this environmental management tool in creating sectoral 
policies and plans. Green site management practices are complex 
and linked with many construction players, such as developers, 
contractors, consultants and suppliers, which require continuous 
communication among players. Among these construction players, 
developers are the players who take a leadership role in transforming 
the construction industry towards green and sustainability (Diyana 
& Abidin, 2013). Developers are players who will determine the 
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practices in the construction project and they are the key decision 
makers who will impact the construction performance significantly 
(Tamjehi et al., 2020). Tamjehi et al. (2020) further substantiated that 
developers, as the downstream players, should initiate the adoption of 
green site management practices, especially during the planning and 
design stage, which will have a significant impact on the outcomes 
(Tawfik Alqadami et al., 2020). Therefore, the roles of developers 
cannot be overlooked in the efforts to enforce contractors moving 
toward sustainability practices.

Barriers to the Implementation of Green Site Management 
Practices

Green site management practices are beneficial to the environment 
but there are obstacles to their implementation (Yusof et al., 2017). 
Although there is economic performance improvement in the long 
term, the initial cost can be high, which becomes the threshold that 
blocks potential practitioners from participating in this green strategy 
(Karimi et al., 2018). However, this could be solved as the authority’s 
incentives can assist practitioners in obtaining sufficient starting capital 
at an early stage. The cost of adopting green site management practices 
will be gradually recouped during the implementation process through 
cost savings in the construction operations, as green site management 
practices can reduce unnecessary costs and construction time, and 
improve the company’s competitiveness (Tamjehi et al., 2020). 
Although the government can provide some incentives to encourage 
the adoption of green site management practices, these incentives 
may be insufficient to cover the initial costs, leaving practitioners with 
issues such as insufficient construction budget allocation, workforce 
shortages, and a lack of knowledge to operate green site management 
practices (Zhang et al., 2018).

Furthermore, one of the issues that prevent construction companies 
from adopting green practices is the technology level. Green site 
management practices adoption on a large scale usually needs new 
machinery and skilled workers. Practitioners need to invest more 
money to train their staff. This might drive the practitioners not to 
implement green site management practices if the cost is higher 
than the potential profit, as their main objective is the profit but not 
reputation and awards (Zhang et al., 2018). However, implementing 
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green site management practices in the long term will surely improve 
the economic performance that covers the initial invested capital. 
Furthermore, some senior workers cannot adjust to the new green site 
management practices since conventional habits are firmly embedded 
in their thinking (Chen et al., 2016). Thus, these senior workers 
have no intention of learning the new management system, which 
causes the adoption of green site management practices to stagnate. 
Therefore, the top management must play their roles in enforcing 
the green site management practices to be the new norm to ensure 
corporate performance can be improved in the long term.

Moreover, issues with construction workers are unavoidable, 
especially when there is a greater number of senior workers on the 
construction site than newcomers who have been trained in green 
knowledge. Senior employees who believe they are seniors and 
have ego issues while dealing with newcomers will hesitate to apply 
green site management practices. The conventional trend of work 
is different from the new green site management practices, and this 
causes more problems where seniors think they have more experience 
and refuse to accept the newly introduced green site management 
practices (Chen et al., 2016). The top management must solve this to 
ensure green site management practices are well exercised (Chen et 
al., 2016). On the other hand, the practitioners are concerned about 
staff turnover after these staff have been given enough training when 
top management has invested a lot of corporate resources (Onubi et 
al., 2020b). Although green site management practices have brought 
improvement in environmental performance, the actual costs and 
profitability uncertainties are the main barriers to implementation 
(Zhang et al., 2018).

Impacts of Green Site Management Practices

Green site management practices benefit the environmental aspect and 
bring other benefits, such as improving the practitioners’ economic, 
social, and operational performances. Since green site management 
practices are the government’s focus after noticing the current green 
and sustainable development trend, the most significant benefits will 
be the financial benefits (Karimi et al., 2018). The following are 
examples of the benefits that practitioners can enjoy. Implementing 
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green site management practices can positively impact the environment 
while reducing pollution (Onubi et al., 2020b), as this approach will 
enormously reduce the negative environmental impacts. This can be 
achieved as green site management practices emphasize the planning, 
supervising, and monitoring of waste management, machinery and 
equipment fuel efficiency, and energy efficiency in using electrical 
appliances. Moreover, green site management practices that focus on 
wastewater recycling and water harvesting can be practised in tropical 
nations such as Malaysia due to the massive volume of rainwater 
every year. These actions save the usage of treated water, making 
construction sites more environmentally friendly while significantly 
reducing construction costs as water consumption is one of the 
primary costs in construction projects.

The economic performances of the practitioners will improve after 
the adoption of green site management as green site management 
emphasizes the reduction in the usage of construction materials and 
consumption of resources such as energy and water. In addition, 
the purchasing of construction materials can be completed in bulk 
quantities to avoid the emission of hazardous gases during the 
transportation process (Onubi et al., 2020b). Although purchasing in 
bulk quantities can reduce the volume of exhaust fumes emission, a 
construction project needs not only one trip of delivery but thousands 
of trips. Thus, more efforts should be given to the transportation of 
construction materials. The transportation strategies should include 
the utilization of truck space and the use of energy-efficient trucks to 
alleviate carbon emissions during the delivery of construction materials 
(Balasubramanian & Shukla, 2017). The site staff can be arranged to 
live nearby to save their traveling time and fuel consumption on their 
way to the construction site (Jing et al., 2019). In addition, there is a tax 
reduction for those companies that implement green site management 
practices, which directly reduce construction costs.

Finally, the package of raw materials delivered to the construction 
site can be returned to the factory for the purpose of remanufacturing 
the packages. This can save energy in manufacturing the packaging 
in the following deliveries (Balasubramanian & Shukla, 2017). This 
is considered the backward flow of delivered and consumed products 
from end customers (Jing, Ismail, Shafiei, et al., 2019). The used 
products will be delivered to the factory for remanufacturing purposes 
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or disposed of properly. This can prevent hazardous chemicals from 
being thrown directly into the nearby water sources, which will cause 
severe pollution to the environment (Laosirihongthong et al., 2013). 
Thus, the adoption of green site management practices will drive fewer 
environmental-related accidents, which directly reduces the amount 
of compound. This indirectly improves the economic performance of 
the practitioners, where much less money is spent on the fines.
 
Energy Consumption and Energy Efficiency

Energy consumption is enormous in construction sites, especially in 
mega construction projects. As a result, effective energy management 
is required, particularly for large machinery that consumes a lot of 
energy. Good tracking of energy consumption by monitoring indicators 
such as electricity and fuel use will provide information on energy 
consumption, allowing employees to develop appropriate cost-cutting 
initiatives. On the other hand, the use of energy-efficient electric 
appliances in the site office can help to reduce the excessive use of 
power and fuel. Using an energy-efficient air conditioning system can 
help practitioners save money on electrical consumption in the site 
office. Besides, T5 and LED lights are energy-efficient lighting that 
can minimize the electrical consumption that can be installed in the 
site office. When these energy-efficient lightings are combined with 
the adoption of a motion sensor that detects movement and activates 
the electric current flow to light up the lighting, the lighting will 
consume even less electricity (Collins et al., 2017; Ofori-Boadu et al., 
2012). All these approaches can help to improve corporate economic 
performance.

Next, machinery is one of the inputs in construction projects that 
require a lot of energy to operate and function. These machineries 
will consume a lot of fuel, which will increase the construction costs. 
Furthermore, fuel is a non-renewable resource that will be depleted 
in the coming future. As a result, alternative energy should be used 
as a fuel source. Solar energy supplied by solar panels is an excellent 
alternative energy source that may be employed (Onubi et al., 2020a). 
Aside from solar energy, machinery can be powered up by biodiesel 
made from animal fat or plant oil. Solar energy generated by the solar 
panels can power up small electric appliances in the site office without 
affecting the environment. Solar panels can also power up small 
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noise meters and water treatment plants. Furthermore, relying solely 
on renewable energy is insufficient to create a green construction 
site; appropriate machinery must also be used. Using the alternating 
current grid power supply instead of a diesel-powered generator is 
significantly more efficient. Furthermore, the alternating current grid 
power supply prevents air and noise contamination (Onubi et al., 
2020a). Thus, the adoption of alternating current grid power supply 
should be encouraged to minimize energy consumption.

Water Consumption and Water Efficiency

In addition, water consumption should be tracked and recorded as a 
reference for the site management team to determine the best strategy 
for reducing water consumption (Qian et al., 2015). The leading 
performance indicators should be monitored to establish appropriate 
measures that can reduce current water consumption while keeping 
neighboring waterways clean, such as rivers and drainages. Water 
conservation and recycling tools should be prioritized, such as rain 
harvesting systems and retention ponds (Chang et al., 2021; Eaton, 
2018). Typically, recycled water is used for construction activities, 
watering plants, and cleaning purposes such as washing clothes and 
flushing toilets rather than as drinkable water. Construction activities 
such as grouting, waterproofing, batching concrete, and laying tiling 
can benefit from the usage of recycled water. Water pollution can be 
considerably reduced by using environmentally friendly cleaning 
solutions that have a low impact on the surrounding water sources 
and filtering the water before discharging it into the river (Yusof 
et al., 2017). To avoid direct discharge of wastewater into nearby 
water resources, site toilets should be equipped with a septic tank 
(Kontogianni & Moussiopoulos, 2017). It is also necessary to provide 
enough bathrooms for the workers. These facilities should be kept 
clean, and construction workers should have access to clean water.

Regular water quality monitoring should be carried out to preserve 
the water quality of adjacent water sources, including the water 
discharged from the construction site (Huisingh et al., 2015). This is 
an essential part of water management since the discharged water can 
degrade the project’s landscape and bring undesired sediments into 
the receiving water sources (Huisingh et al., 2015). Total Suspended 
Solids (TSS) and turbidity are the minimum requirements for water 
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quality monitoring. The TSS and turbidity permissible levels must 
conform with the National Water Quality Standard. In addition, the 
Department of Environmental and Local Authority’s standards will be 
applied to other parameters and these parameters should be monitored. 
Water-saving measures include measuring water consumption and 
TSS levels, implementing on-site water recycling, and collecting 
rainwater through integrated rainwater system components in site 
office architecture where the rainwater can be harvested by using the 
catchment roof, gutters, rainwater downpipes which will channel the 
rainwater to the storage tank for future usage (Eaton, 2018; Onubi 
et al., 2020c). The harvested rainwater can be used to flush the site 
toilet, wash the trucks tires that leave the construction site, and batch 
concrete, which will significantly decrease the construction costs.

METHODOLOGY

This study was intended to explore methods that mitigate the 
consumption of water and energy on the construction sites. This 
study adopted a phenomenon qualitative method, which consisted of 
observations and interviews. A research phenomenon can arise from 
any problem, issue or topic that is chosen from the practical world of 
affairs as the subject of an investigation (Van de Ven, 2016). Since this 
research intended to explore the impacts of green site management 
practices on the efficiency of energy and water consumption in the 
construction site, an exploratory research method was used in this 
study. Contractors, consultants, and employers are among the various 
parties involved in the construction industry. On the other hand, 
contractors are the most important contributors. Contractors hire 
various employees to assist them in managing the construction project 
and resolving issues on the construction site. These are skilled workers 
with sufficient management abilities. Therefore, this study interviewed 
site supervisors, construction managers, and project managers to 
obtain detailed information on their green site management practices. 
These people were chosen as research respondents because of their 
positions and direct impacts on the implementation of green practices. 
These interviewees discussed the implemented green site management 
practices in their construction site, the forces that drove them, and the 
challenges they faced during the implementation. As the population 
for this study was too large to be gauged, convenience sampling was 
used. Convenience sampling is a non-probability sampling approach 
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that only collects available data from the population that is available, 
reachable, and willing to be involved in the data collection process. 
This is a viable sampling design approach to collect exploratory 
information. Therefore, this study engaged five respondents who 
were willing to participate in this study and with vast experience in 
managing construction projects from different locations in Malaysia.

A list of contractors was obtained from the Construction Industry 
Development Board (CIDB) where several contractors were randomly 
picked from the list to obtain diverse data from various construction 
sites by using Microsoft Excel 365 to do the randomization. As the 
accuracy of the data is critical in assessing the actual conditions of 
the construction site, all respondents for the research were chosen at 
random to verify that there was no bias on any construction site. To 
ensure no bias, these respondents were randomly chosen from their 
regions, sizes, scales, and experiences to obtain the most accurate 
statistics. First, the respondents were randomly selected from the list 
of contractors obtained from CIDB, and permission was obtained 
from their headquarters to interview the targeted respondents. 
After permission was obtained from the respondent’s headquarters, 
an interview session was conducted online due to the COVID-19 
pandemic’s restriction, with selected respondents to be questioned 
pertinent to the green site management practices implemented in 
their construction site that can achieve efficient energy and water 
consumption. As this study employed a convenience sampling 
method, the data collection process stopped collecting opinions from 
the respondents when there was no new issue found from the feedback.

RESULTS

Respondents’ Background

Table 1 shows the summary of the respondent’s background. The 
respondents are from various positions and locations and have a 
different range of working experience in the construction industry, 
where most of the respondents hold influential positions in their 
companies. This ensures the feedback from the respondents is valid 
and reliable. Furthermore, the findings show that every respondent 
applied green site management practices.



76        

International Journal of Management Studies, 31, No. 1 (January) 2024, pp: 61-88

Table 1

Respondents’ Background

Respondents Location Position Total years of 
experience

A Pulau Pinang Project Manager 10-15 years

B Pulau Pinang Construction Manager 10-15 years

C Kuala Lumpur Senior Site Supervisor 5-9 years

D Kuala Lumpur Senior Site Supervisor 5-9 years
E Johor Bharu Site Supervisor 1-4 years

 
Roles of Construction Players in Green Site Management 
Practices Adoption

All respondents shared their opinions about the roles of construction 
players in adopting green site management practices. All respondents 
agreed that property developers are the party who initiated the green 
site management practices where the selected contractors need 
to obey the rules set for the construction project. This is because 
property developers will set a theme for the overall development, 
and the theme will be used as an attraction point to attract potential 
building buyers. Respondents A, B, and D said that, “Since sustainable 
and green development has become the current trend, most of the 
development emphasizes the environmental issues, which further 
drives the contractors to adopt green site management practices”. This 
statement is aligned with Yusof et al. (2020)’s results. Furthermore, 
the pressures from external such as the government and house buyers 
play similar roles in promoting the adoption of green site management 
practices. All respondents agreed that the government is the party 
responsible for enforcing the regulations to ensure the negative 
environmental impacts of construction activities can be significantly 
reduced. Government-related entities such as CIDB need to establish 
environmental standards for construction materials and technologies 
while implementing strict fines for offenders (Onubi et al., 2020c). 
Moreover, due to the increased awareness level among the public, 
they are demanding environmentally friendly buildings, which further 
drives the implementation of green site management practices.
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In addition, the parties who work on the construction site have more 
influencing power to encourage more parties to move to the adoption 
of green site management practices. In that case, the relevant parties 
cannot escape from the influence and ultimately need to adopt green 
site management practices (Yusof et al., 2020). However, respondents 
C and E did mention the hierarchy at the construction site. They said 
that, “The influencing power of stakeholders highly relies on the 
hierarchy in nature where the pressures are flowing from the property 
developer to contractors to suppliers in the supply chain of the 
construction project. This can be seen where the property developers 
require contractors to implement green site management practices. 
As a result, all relevant parties such as consultants, contractors, 
sub-contractors and suppliers are forced to implement green site 
management practices, but suppliers cannot ask the contractors or the 
property developers to adopt green site management practices in the 
construction site”. Thus, the practitioners must utilize the influencing 
power of higher hierarchical parties to ensure green site management 
practices can be implemented successfully. When more parties 
implement green site management practices, green professionals 
will be more likely to be employed, and suppliers can provide green 
materials to form the supply chain. Everyone will understand the 
importance of sharing green knowledge to improve their competitive 
advantage and reputation in the construction industry.

As the decision maker in the organization, top management has 
the highest influencing power to lead the adoption of green site 
management practices. However, not all managers in the organization 
are educated about environmental issues. These people treat profit 
far more critically than other aspects (Onubi et al., 2020b). All 
respondents emphasized this statement, but respondents also said 
some of the managers in their organizations have a high awareness 
level of the environmental aspects and have the intention to implement 
green site management practices. However, these educated managers 
are obstructed by the financial factor. This leads to the adoption of 
non-time-consuming green site management practices that do not 
need high initial costs and maintenance fees. Respondents A and B 
said that, “The top management of our organization prefers green 
site management practices that do not need extra investment, such 
as selling the metal scraps, which shows the corporate is concerned 
about the environmental issues while able to reduce the construction 
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costs from the profit of selling these metal scraps”. This drives the 
practitioners to explore more possibilities of green site management 
practices where there are no or lower initial costs needed to initiate 
the green practices.

Water Consumption Management

Construction activities can have negative impacts on the environmental 
aspects (Rivera-Torres et al., 2015). Uncontrolled water consumption 
and discharging result in the deterioration of environmental quality 
and cause nuisance to the nearby residents (Ajayi et al., 2016). Proper 
environmental management will aid in the better management of the 
construction project, allowing for the elimination of unwanted effects. 
These environmental management methods should not be viewed as 
an afterthought in the administration of on-site operations but rather 
as an intrinsic element of day-to-day operations. The contractors 
were provided with various solutions to control the water quality and 
consumption in the construction sites. Respondents A and B said that 
“Precaution actions such as constructing a retention and filtering pond 
in a construction site can highly reduce the environmental problems 
as the silt will be retained in the construction site”. This is aligned 
with Chang et al. (2021)’s statement.

Moreover, construction sites consume a considerable volume of water 
due to inevitable activities such as washing lorry tires at the washing 
bay; this needs to be controlled by reusing the water from retention 
ponds or water sources nearby (Chang et al., 2021). Respondents C, D 
and E did mention that “The practices such as constructing washing 
bay at the exit to wash the tires of vehicles that leaving the construction 
site to avoid mud from dispersed on the road consume a lot of water, 
but it is inevitable. Thus, we built a retention pond to store water for 
washing purposes. At the same time, it manages stormwater runoff to 
prevent flooding and downstream erosion, which can improve water 
quality”. Besides, the direct disposal of the greywater to the adjacent 
river is illegal since there are regulations to stop the contractors from 
doing this. This demonstrates that the government has significantly 
encouraged contractors to use green site management practices that 
focus on water management.

In addition, the retention pond is constructed to control water 
consumption and quality to solve the siltation problem, as it is one 
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of the major problems that cause water pollution. The retention pond 
serves as a platform for retaining mud that arises from the excavation 
activities. The mud is the outcome of the excavated areas without 
proper protection and is exposed directly to the weather, such as rain, 
which has caused siltation in the neighboring river. Aside from the 
retention pond, respondents recommended practitioners do turfing 
with cow grass to ensure the soil has a buffer rather than being directly 
exposed to the weather (Eaton, 2018; Eger et al., 2017). Respondents 
A and B said that “Cow grass is commonly seen in the construction 
site where it is free and useful in preventing the soil surface from 
direct exposure issues”. These methods are deemed green practices 
since the contractors use existing materials on the construction site 
without incurring additional costs or polluting the environment 
(Bhardwaj, 2016).

Energy Efficiency Management

Energy sources such as electricity and fuel are the main primary 
sources used for construction activities. The site office needs 
electricity to power up the electric appliances such as computers, 
printers, lights, and air-conditioners. In addition, electricity is used 
to power up machinery like tower cranes, hacking machines, and 
welding machines to carry out construction activities, which are 
consumed in massive amounts. Fuel is used on portable machines 
such as mobile cranes, excavators, backhoes, and concrete pumps 
to run construction activities. The construction works will stop once 
these machineries are not operating. All respondents did mention the 
importance of energy sources, where respondents A and B further 
emphasized that, “We cannot afford to have any second lost while 
waiting for these machinery to be powered up as we have a super tight 
schedule to follow to avoid the penalty due to the late completion of 
the project later”. This shows the importance of the energy sources in 
the construction site, but the energy consumption must be monitored 
carefully to avoid wastage.

Energy efficiency management needs to be monitored by using 
indicators to reach the goals within the proposed timeframes (Zarei 
et al., 2018). The identified main areas are the incorporation of 
sustainability in construction projects and the encouragement of 
innovation, entrepreneurship, education, and dissemination of the best 
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green site management practices. All respondents agreed that various 
strategies had been used to ensure green site management practices 
were implemented, which is emphasized by Onubi et al. (2019). 
However, respondents were concerned about the financial aspect, 
which is the priority in their considerations. Respondents C and E said 
that, “Every contractor wants to earn the most money possible. We 
would consider participating in green site management practices if the 
action performed can improve the corporate performances and respond 
to the government’s green incentives and legislation”. Thus, green 
site management practices such as setting the electricity supply to the 
installed electric appliances can switch off automatically whenever no 
people are using it and constantly checking the water quality by using 
the apparatus to ensure the nuisance caused to adjacent residents is 
kept to a minimum are all recommended (Chang et al., 2018).

Respondents B and D mentioned the energy consumed by machinery 
and equipment when they said, “Consumption of energy by heavy 
machinery and electric appliances in the site office is inevitable as 
we must ensure everything runs smoothly to complete the project 
within the stipulated timeframe, but we can choose to use energy-
efficient machinery and electric appliances to reduce the electric 
consumption”. Green site management practices can focus on the 
supervision of energy consumption by using charts as encouraged by 
Peng (2016), adopting energy-efficient machinery and equipment, and 
utilizing renewable energy, which is aligned with Onubi et al. (2020a) 
opinions. Finally, the site office should be oriented north-south as this 
orientation will ensure the longer side of the site office is facing north-
south. This will reduce the amount of heat received by the site office 
and reduce air conditioning’s electricity consumption. Once green 
site management practices are implemented, corporate performances 
can be improved drastically, especially environmental and economic 
performances.

DISCUSSIONS

Green site management practices derived from sustainable 
construction have been introduced to the Malaysian construction 
industry for more than 20 years (Tamjehi et al., 2020).  Although 
green site management practices have been introduced for more than 
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two decades, the implementation of these practices in Malaysia is still 
in the infancy stage. Through the interview outcomes, respondents 
agreed that the government and property developers who act as leaders 
in the construction industry should take the lead in promoting green 
site management practices. They are the policies and decision makers 
who make significant impacts on the green site management practices 
adoption rate. Therefore, their roles should be emphasized to improve 
the corporate economic and environmental performances. This study 
has focused on the consumption of energy and water in construction 
sites where the current practices such as reselling construction wastes, 
employing energy-efficient electric appliances and machinery, 
planning the site office orientation, constructing retention ponds and 
planting cow grass along hill slopes were explored. The impacts of 
these practices were significant and agreed upon by respondents in 
achieving efficient consumption of energy and water. Therefore, 
future government policies can focus on the development of green 
site management practices to educate the construction players and 
encourage a higher green practices implementation rate.

On the other hand, respondents are willing to implement green site 
management practices if the practices do not cost any extra financial 
burden to their cash flow. From the research outcomes, respondents 
indicated that profit is their organization’s main concern to sustain 
in this harsh market. This shows the respondents’ priority concern 
is the economic aspect instead of the environmental aspect. Green 
site management practices have been proven to improve construction 
projects by reducing financial expenses, minimizing unnecessary costs 
and construction time, and improving the company’s competitiveness, 
which attracts respondents to implement these green practices. This 
further substantiated the effectiveness of green site management 
practices in improving corporate economic performance. To further 
encourage the implementation of green site management practices, 
the government can consider giving rewards in terms of monetary 
such as tax deductions in the future green incentives and legislation 
to attract more practitioners. Next, respondents listed several green 
practices related to the efficient consumption of energy and water. 
These green practices can help to reduce construction projects’ 
environmental problems, such as flash floods, emission of greenhouse 
gases, and consumption of resources, which will improve corporate 
environmental performance significantly.
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IMPLICATIONS, CONCLUSION, 
LIMITATIONS, AND SUGGESTIONS FOR 

FUTURE RESEARCH

This study intended to ascertain the possibility of green site 
management practices in reducing energy and water consumption 
in construction sites to improve environmental and economic 
performance. The results show that this is possible as reducing the 
consumption of resources is the intention of green site management 
practices. The results reveal that energy efficiency management and 
water consumption management have a considerable positive impact 
on the construction project’s economic performance. Previously, 
many parties doubted the effectiveness of green site management 
practices in improving economic performance, which caused the 
adoption of green site management to be stagnant. Still, the results 
show that it is economically wise for contractors to adopt green site 
management practices without fearing that these efforts will not 
achieve the required economic performance. Although green site 
management practices can lead to the improvement of economic 
performance, more can be done by the construction players to make 
amendments to the green practices where these practices can match 
the economic demands of every construction site to have optimal 
corporate performance improvement. Therefore, the implementation 
of green site management practices, which can reduce the consumption 
of resources, is believed to improve environmental and economic 
performance.  However, this study is limited to only five respondents 
who were willing to participate. Future study is suggested to expand 
the size of respondents. 

In summary, green site management practices are divided into numerous 
categories, including water and energy efficiency management. Green 
site management practices are proven to encourage lower costs, more 
stakeholder value, and the preservation of Earth’s limited resources. 
Construction organizations worldwide have included green concepts 
in their construction plans to reduce environmental impacts. The 
amount of water and energy used in a construction site is enormous. 
If no right action is taken, the costs of these two aspects may impact 
the final construction costs. According to the study, numerous green 
site management strategies may reduce energy and water use. Energy 
efficiency and water usage reduction can be achieved by employing 
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energy-efficient electric equipment and reusing collected rainwater. 
This study is limited in terms of time and funds to include more 
respondents from all over Malaysia. Therefore, future study is 
suggested to collect more feedback from different states in Malaysia. 
Since water and energy consumption is always massive, future studies 
can be conducted to explore the actual usage of water and energy 
and approaches to counter this phenomenon, as the actual energy of 
machinery consumption in construction sites is still unknown. The 
reduction of machinery consumption through multiple approaches, 
such as adopting the latest construction technologies, can further 
promote green site management practices.
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