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ABSTRACT: Sustainable construction is essential for minimizing greenhouse gas emissions, 

reducing waste, and promoting cost efficiency. However, Malaysia faces persistent challenges 

in environmental management, development approval procedures, and the adoption of green 

technologies. While various studies have explored individual aspects of sustainability in 

construction, there remains a lack of comprehensive reviews that critically assess how 

regulatory frameworks, approval processes, and green technologies intersect to influence 

sustainable construction outcomes in the Malaysian context. This review addresses that gap by 

synthesizing current practices, identifying key bottlenecks, and proposing actionable strategies 

for improvement. It evaluates regulatory frameworks, environmental strategies, green 

materials, and advanced technologies that support sustainable construction. The efficiency of 

the development approval process including project proposals, land acquisition, planning 

approval, occupancy, and handover plays a crucial role in enabling sustainable outcomes. 

Green technologies such as renewable energy, solar power, and smart construction techniques 

like the Internet of Things (IoT) are examined for their potential to enhance sustainability. The 

review also highlights persistent gaps in cost management and regulatory enforcement. By 

consolidating diverse strands of knowledge, this paper contributes to a clearer understanding 

of systemic barriers and opportunities within Malaysia’s sustainable construction landscape, 

offering policy and practice recommendations to guide future progress. 

Keywords: Sustainable construction; Malaysia; green technologies; development approval 

procedures 

1. Introduction 

Sustainable construction aims to restore the balance between natural and built ecosystems and 

to create communities that uphold human dignity [1]. The 17 Sustainable Development Goals 

(SDGs) under "Agenda 2030"—focused on people, planet, and prosperity—were adopted by 

all 193 United Nations member states. In 2015, the Paris Agreement legally bound countries 

to limit global warming to below 1.5°C above pre-industrial levels. In 2019, warnings indicated 

that only 11 years remained to prevent irreversible damage from climate change. As a result, 

efforts to address current problems had to be swift, and global consensus was needed that 
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climate change posed a serious threat. In response, sustainable practices in the construction 

sector have gained attention, especially through the use of green building materials that are 

resource-efficient, environmentally responsible, and have minimal impact throughout their life 

cycle, from production to disposal. These materials play a key role in reducing emissions, 

conserving energy, and improving the overall environmental performance of buildings [2]. 

Malaysia, as a signatory to both the SDGs and the Paris Agreement, has committed to 

transitioning towards low-carbon development. The country’s Twelfth Malaysia Plan (2021–

2025) outlines strategies to integrate sustainability into economic growth, including promoting 

green infrastructure, improving energy efficiency, and increasing renewable energy adoption. 

Malaysia’s construction sector plays a significant role in national development but also 

contributes heavily to environmental degradation. The sector consumes substantial energy and 

resources, generates high levels of waste, and is responsible for approximately 25% of the 

nation’s greenhouse gas emissions. According to the Construction Industry Transformation 

Programme (CITP) 2016–2020, the industry must adopt sustainable practices, including the 

use of green materials, advanced technologies, and streamlined regulatory processes, to reduce 

its environmental footprint. These national commitments underscore the urgency for 

sustainable construction practices. Yet, Malaysia still faces practical challenges in 

enforcement, coordination among agencies, and stakeholder engagement. This review seeks to 

explore these gaps by examining how environmental management, policy implementation, 

development approvals, and technological innovation are currently shaping sustainable 

construction in the country [3, 4]. 

The construction industry employed several sustainable practices, such as the use of 

recyclable or renewable materials and the reduction of resource consumption. Creating a 

healthy and sustainable environment, and establishing building standards, guidelines, and 

regulations, were examples of sustainable construction methods. Furthermore, important 

practices included maximizing resource reuse and promoting sustainability through education 

and training. However, the industry faced numerous challenges. These included the lack of 

suitable materials, limited building codes and regulations, the scarcity of green and renewable 

materials, and constrained technological resources. Therefore, new strategies and procedures 

needed to be developed to overcome these obstacles and improve the effectiveness of current 

sustainable practices [5]. 

Sustainable development reduced the environmental impact and the demand for 

resources during construction. Today, the buildings people use daily remain a major source of 

greenhouse gas emissions. Sustainable development thus heavily relied on the built 

environment. Construction consumed 50% of naturally occurring resources, while buildings 

accounted for 45% of global energy use and nearly 80% of water consumption. Green 

buildings, by contrast, could reduce energy and water use by up to 40%. Sustainable 

construction aimed to enhance building performance and life cycle efficiency [2]. To mitigate 

the negative consequences of construction activities, it became imperative for the sector to 

prioritize sustainability [3]. This review article seeks to examine the current state of sustainable 

construction in Malaysia, identify major challenges, and suggest potential solutions. It explores 

relevant regulatory policies, environmental approaches, eco-friendly materials, and innovative 

technologies that contribute to sustainable building practices. 
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2. Current Status of Sustainable Construction in Malaysia 

A nation’s economic growth was significantly influenced by the construction industry, which 

created numerous job opportunities. The sector contributed between 3% and 5% to Malaysia’s 

GDP over the past two decades. With the projected population increase to around 41.5 million 

by 2040, more resources would be required for development [6]. Globally, the building sector 

consumed 40% of total energy and contributed 25% of greenhouse gas emissions. In Malaysia, 

the industry’s high emission of harmful gases had adverse effects on residents' health, including 

respiratory illnesses and other diseases. Furthermore, over 50% of landfill waste originated 

from the construction sector, representing a significant environmental burden. 

A study on the operation of six government office buildings in Malaysia showed that 

these structures used 65% of their energy during occupancy. Currently, Malaysia ranked 30th 

among countries with the highest emissions [7]. Consequently, natural disasters such as 

landslides and floods had become more frequent. Acknowledging these environmental threats, 

Malaysia highlighted the importance of green technologies in construction and aimed to 

achieve sustainable growth by 2030. In response, the government launched the 12th Malaysia 

Plan (2021–2025) to promote economic growth and national well-being while preserving 

environmental sustainability. It also pledged to reduce greenhouse gas (GHG) emissions by 

45% by 2030. 

To support this national goal, a comprehensive assessment of Malaysia’s sustainable 

construction status and growth potential was essential. Several studies addressed this issue. For 

example, [8] highlighted the construction sector’s environmental challenges amidst ongoing 

economic growth, while [9] focused on barriers to green building adoption. However, a more 

integrated understanding of practical strategies at the project level is still lacking. 

3. Effective Environmental Management Strategies in Construction Projects 

This next section explores effective environmental management strategies that can be applied 

directly within construction projects to enhance sustainability and reduce environmental 

impacts (Figure 1).  

 
Figure 1. Effective environmental management strategies in construction projects. 
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3.1. Waste Management. 

Waste management was a significant challenge for both present and future generations, 

indicating a bleak future for those forced to live in polluted environments. Over 23,000 metric 

tons of trash were produced daily in Malaysia. Furthermore, the amount of metallic waste 

generated by construction projects worldwide was estimated at 1.3 billion tons and was 

expected to rise to 27 billion tons by 2050. In addition, material waste reduction was considered 

a technique that improved project delivery and quality processes, lowered construction costs, 

and ensured compliance with standards, with clear applications in the modern construction 

sector [10–12]. Reused building materials came from various phases of construction and 

demolition, and could easily be applied in new projects. However, the recycling strategy for 

construction waste involved breaking down building components, which were then combined 

with other resources to produce new construction materials. This method effectively reduced 

the amount of waste generated during construction and conserved essential resources. Both 

recycling and reusing building debris helped lower the carbon emissions associated with 

construction activities and provided economic and environmental benefits. Since the 3R 

method (Reduce, Reuse, Recycle) was viewed as a promising approach to extend landfill life 

and reduce the demand for extensive natural resource extraction, measures needed to be taken 

to minimize material waste in order to protect the environment [13]. Table 1 summarizes waste 

management techniques, including their implementation challenges and associated benefits.  

Table 1. Waste management techniques for their challenges and benefits. 

Waste Management 

Techniques 
Challenges Benefits References 

3R (Reduce, Reuse and 

Recycle) 

‒ Requires systemic behavior 

change. 

‒ Quality assurance and storage 

issues  

‒ Contamination, cost, and market 

fluctuation 

‒ Lowers resource use and cost 

‒ Extends material lifespan 

‒ Recovers materials, saves energy  

[58] 

Converting Waste to 

Energy 

‒ Risk of air pollution and dioxin 

release 

‒ High capital cost, operational 

expense 

‒ Community opposition (NIMBY), 

awareness gaps 

‒ Complex processes, feedstock 

inconsistency 

‒ Regulatory gaps, misaligned 

incentives 

‒ Reduces landfill waste and 

methane emissions 

‒ Energy generation, job creation, 

resource recovery 

‒ Energy from waste streams, 

byproduct reuse 

‒ Supports circular economy and 

energy security 

[59] 

Green Building 

Practices 

‒ Material sourcing and lifecycle 

complexities 

‒ Higher initial investment 

‒ Requires design precision and 

proper operation 

‒ Complex planning and 

interdisciplinary coordination 

required 

‒ Fragmented policies, lack of 

incentives 

‒ Awareness and behavioral 

adaptation of users 

‒ Lower emissions, reduced 

resource use 

‒ Lower utility and maintenance 

costs, increased value 

‒ Better air quality, occupant 

wellness 

‒ Advanced systems improve 

performance 

‒ Easier compliance, CSR 

enhancement 

‒ Community support, improved 

living conditions 

[60] 

 

3.2. Greywater Treatment in Construction 

Malaysia saw rapid progress in several areas, such as industry, urbanization, and tourism, in its 

effort to become a developed nation by 2050. The quantity of wastewater released into water 
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channels from both domestic and industrial sources increased as a result of continuous 

development, leading to water pollution. Domestic wastewater included several types: black, 

brown, yellow, grey, and white water. According to research [14], greywater constituted 

between 50% and 70% of all household and construction wastewater and originated from 

showers, kitchens, toilet flushing, and site cleaning. Greywater was considered the primary 

alternative water source due to its comparatively low organic pollutant concentration (around 

30%) and low nutrient levels (ranging from 9% to 20%). Compared to other sources, greywater 

was relatively abundant and easier to treat. 

Greywater discharges were highest during the hours before and after standard working 

times. However, it was strongly recommended to treat greywater before reuse to avoid 

environmental or biological harm. Treatment included several stages such as chemical, 

physical, biological, and disinfection. Typically, treatment began with screening to remove 

suspended solids, followed by sedimentation. Pre-treated greywater was then processed 

through primary treatment systems, which involved biological (membrane bioreactor, MBR), 

physical (filtration and sedimentation), and chemical (coagulation and activated carbon) 

methods. This process enabled the reuse of greywater from construction to conserve water. 

However, in Malaysia, the implementation of greywater reuse was uncommon due to limited 

resources and insufficient knowledge to support greywater systems. Greywater was typically 

treated together with blackwater in centralized treatment facilities, unlike in some other 

countries [15]. 

3.3. Material selection. 

Waste generation increased with global population growth. Urbanization significantly 

contributed to the growing solid waste crisis, particularly in developing countries that lacked 

conventional waste management systems and faced economic challenges. The absence of 

regulations often led to informal waste processing and inappropriate disposal methods, such as 

open dumping, posing serious environmental risks. Malaysia’s rapid development generated 

over 25,600 tons of construction and demolition debris daily. According to research [16], 

traditional pavement materials such as concrete, asphalt, and natural aggregates, were used up 

until 2005. Afterward, several researchers began exploring alternative materials for pavement 

construction. This included a life cycle assessment (LCA) of various waste materials such as 

reclaimed asphalt pavement (RAP), recycled concrete aggregate (RCA), waste plastics, and 

more. 

Material selection focused on enhancing pavement performance while reducing 

environmental impact. For example, RCA, produced from demolished concrete structures, 

could be reused in new construction to reduce material waste and resource consumption. 

According to research [17], asphalt mixes modified with waste polypropylene and polyethylene 

showed better adhesion and durability, with improved resistance to rutting and reduced 

moisture damage caused by aging. Thus, reused materials offered durability, efficiency, and 

sustainability comparable to, or better than, new materials [18, 19]. 

3.4. Pollution control. 

According to the Department of Environment, the minister highlighted the issue of “air 

impurities”—chemicals responsible for deteriorating air quality. These included smoke, dust, 

ash, particulates, fumes, and mist, generated by fuel combustion, electrical heating, synthesis, 
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and decomposition processes. These compounds were harmful to both the environment and 

human health. Construction sites featured various processes and activities. In Malaysia, 

construction operations impacted the environment, natural resources, and public health by 

67.5%, 21.0%, and 11.5%, respectively [20]. Many site activities especially earthworks like 

excavation, produced dust. Other activities included drilling, bulk material transport, loading 

and unloading, outdoor storage, and cutting and filling, which contributed to dust emissions 

during equipment movement. 

Several engineering controls were employed to reduce air pollution, including water 

spraying, installing wind barriers, and using dust collectors. These measures effectively 

reduced dust and solid particles generated during construction. According to research, Malaysia 

currently employed wet work methods to limit airborne dust in compliance with Department 

of Environment (DOE) regulations. In contrast, the Tokyo Metropolitan Government enforced 

stricter measures, such as mandatory dust collectors and water spraying, which successfully 

minimized construction-related dust [21]. Hence, engineering controls like water spraying and 

dust collection could significantly reduce air pollution from construction activities. 

3.5. Energy efficiency. 

According to research [30], Malaysia’s population was expected to rise from 32.7 million in 

2022 to 36.09 million by 2030 and 40.55 million by 2050. This population growth would 

significantly increase the nation’s energy demands. As of 2020, Malaysia’s primary energy 

supply comprised 39.0% natural gas, 33.8% crude oil and petroleum products, 23.5% coal, and 

only 3.9% renewable energy. This indicated that renewable energy made up a relatively small 

portion of the energy mix. Although the renewable energy industry had progressed beyond its 

early development stages, competition remained strong. Given its heavy reliance on fossil 

fuels, Malaysia urgently needed sustainable alternatives to ensure long-term energy security as 

these resources diminished. Renewable sources such as solar energy, wind energy, and 

hydropower were already contributing to the national grid. Among these, solar photovoltaic 

systems were especially desirable due to their abundant availability and low maintenance. 

Malaysia received high levels of solar radiation, ranging from 10.99 to 17.91 MJ/m²/day [22]. 

Since the construction industry consumed a large amount of energy, integrating solar energy 

into construction projects could reduce energy use, lower costs, and support environmental 

sustainability [23]. 

4. Green Materials and Advanced Technologies for Sustainability in Construction 

Green materials and advanced technologies play a critical role in improving the environmental 

performance of construction. These materials such as recycled plastic, bamboo, cork, recycled 

wood and steel, reduce resource consumption and environmental impact across a building's life 

cycle. Meanwhile, advanced technologies like Building Information Modeling (BIM), 

prefabrication, and smart energy systems help optimize design, minimize waste, and improve 

energy efficiency. Together, they support the shift toward sustainable construction by lowering 

carbon emissions, reducing water and energy use, and improving indoor environmental quality. 

Figure 2 presents a visual summary of these materials and technologies and how they contribute 

to greener construction practices.  
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Figure 2. Green materials and advanced technologies to enhance sustainability in construction. 

4.1. Eco-friendly building materials. 

The use of environmentally friendly construction materials has grown in popularity across 

various sectors due to legislative requirements related to environmental preservation. The 

packaging and disposable tableware industries, which generated the greatest amount of waste 

in a short period, necessitated the rapid adoption of an increasing number of ecological 

solutions. In this context, the use of biodegradable materials was fully justified, as they 

contained residues from food products and waste collected for organic recycling. In addition 

to the extensive use of disposable materials, such as mulch foil for protecting crops and 

boosting yield, agriculture also created opportunities for biodegradable materials. However, 

applying biodegradable polymers to building materials remained challenging when weather 

resistance and durability were required [24]. Biodegradation was considered a beneficial 

property, especially for finishing materials like flooring. Furthermore, buildings such as 

restaurants and hotels required periodic renovation to maintain their aesthetics, which created 

new opportunities for the use of biomaterials. Biodegradable polymers could be employed as 

biomaterials, as well as composites in which they served as a matrix. The use of fillers in 

biodegradable polymers played a crucial role in reducing costs and enhancing other properties 

of the resulting composites. Thus, the use of eco-friendly construction materials helped 

conserve waste and protect the environment [25]. Table 2 shows examples of eco-friendly 

construction materials used to safeguard the environment.  

4.2. Electrification of construction machinery. 

Electrifying transportation was a crucial step in achieving carbon neutrality. Similar 

advancements in electric construction machinery (ECM) were recently made due to the rapid 

adoption of electric vehicles and the progress of electrification technologies. Previous research 

mainly focused on improving the operating energy efficiency of individual electric construction 

machinery by developing hybrid energy storage units, optimizing powertrain ratios, and 

proposing suitable energy management strategies [29]. However, given the current limitations 

of battery technology, charging time remained relatively short. Consequently, it was more 
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practical to focus on scheduling the electric construction equipment collaborative system 

(ECMCS) rather than maximizing the energy efficiency of each machine independently to 

encourage widespread adoption of electric construction machinery. Thus, electrical 

construction machinery helped reduce energy consumption, improve building construction, 

and promote a sustainable environment [30]. 

Table 2. Examples of eco-friendly building materials [26‒28]. 

Material Benefits Challenges   

Bamboo - Rapidly renewable; grows much faster than 

timber (3–5 years)  

- High strength-to-weight ratio  

- Lightweight and easy to transport  

- Biodegradable and eco-friendly 

- Susceptible to pests, moisture, and decay 

without proper treatment  

- Limited code acceptance in some regions  

- Requires skilled handling 

  

Cork - Renewable (harvested without cutting down the 

tree)  

- Naturally fire-resistant, water-resistant, and 

sound-absorbing  

- Lightweight and elastic 

- Limited structural use  

- Higher cost compared to conventional 

insulation  

- Limited supply outside Mediterranean 

regions 

  

Recycled Plastic - Diverts plastic waste from landfills  

- Moisture-resistant and durable  

- Low maintenance  

- Versatile in applications (composite lumber, 

panels, etc.) 

- May release toxins if not properly processed  

- Limited load-bearing capacity  

- Risk of microplastic pollution during wear 

and tear 

  

Recycled Wood - Reduces deforestation and landfill waste  

- Often cheaper than new wood  

- Aesthetic value with aged textures  

- Can be repurposed in multiple applications 

- May contain nails, adhesives, or old 

coatings  

- Inconsistent quality  

- Requires time-consuming inspection and 

preparation 

  

Recycled Steel - Infinite recyclability without loss of quality  

- High durability and structural integrity  

- Saves up to 75% of energy compared to virgin 

steel  

- Fire and pest resistant 

- High embodied energy compared to natural 

materials  

- May be more expensive upfront  

- Requires precision tools and skilled labor 

  

 

4.3. Smart and digital construction technologies. 

The digitalization lifecycle in construction has been increasing for over 20 years. The primary 

impact of digitalization was the provision of enhanced mechanisms for data and information 

management and security. BIM is one such smart and digital construction technology. BIM 

provides a multi-accessible 3D digital modeling platform for constructed assets, serving as an 

IT-oriented tool to share, store, and manage building information. Research showed the 

benefits of combining BIM and the IoT to facilitate automated solutions in smart buildings 

[31]. This integration of BIM and IoT was described as a novel procedure because BIM 

software combined current and future smart building features with IoT, which could optimize 

humidity and temperature. Additionally, BIM helped address several smart city issues, such as 

traffic congestion, climate change, and smart road maintenance. IoT connected products to 

better serve unique consumer demands and collected data to support the development of more 

interconnected systems and subsystems. Research also highlighted that IoT provided an 

interdisciplinary approach to building energy efficiency [32]. Thus, using smart and digital 

construction technologies like BIM and IoT improved environmental outcomes [33]. 
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4.4. Carbon reduction strategies. 

Global warming became a significant environmental issue due to worldwide development in 

the early 21st century. Research acknowledged that human activities were responsible for the 

gradual rise in temperature. Greenhouse gas emissions were the key contributors, with high 

concentrations of carbon dioxide (CO2) accounting for about 60% of these emissions [34]. 

These emissions worsened the ecosystem’s condition. Therefore, carbon emissions could be 

reduced by recycling building waste. For example, scrap metal could be recycled directly at 

steel processing facilities for immediate reuse. Scrap concrete was used as foundation 

reinforcement and as raw material for recycled aggregate. Additionally, renewable energy 

sources such as solar energy could be used for electricity, especially since Malaysia receives 

high levels of sunlight, which promoted sustainability in construction. Reforestation also 

played a role in carbon storage by restoring deforested areas and reducing carbon emissions. 

Research stated that reforestation increased sequestration effectiveness by up to 30%, 

improving carbon management [35]. Thus, using eco-friendly materials, renewable energy, and 

reforestation helped reduce carbon emissions and supported environmental sustainability in 

construction. 

4.5. Water conservation technologies. 

A green building was defined as a construction that used resources efficiently while minimizing 

negative environmental impacts and maximizing resource use such as water and energy. Many 

advanced technologies were implemented, including solar panels, green roofs, rain gardens, 

rainwater harvesting, and greywater recycling and reuse. Freshwater resources were limited for 

daily human use. With the global population currently around 6.7 billion and growing by 

approximately 80 million per year, freshwater demand was increasing. This implied a 64 billion 

cubic meter annual rise in freshwater needs. The UN estimated that by 2050, 5 billion people 

(two-thirds of the population) would face limited access to clean freshwater, highlighting the 

urgent need for water conservation [36]. One effective technology for conserving water was 

rainwater harvesting, which reduced flooding and soil erosion. Rainfall was collected by 

diverting it from roofs into underground or above-ground storage tanks. After filtration, the 

harvested rainwater was pumped directly to appliances for use, thus conserving water in 

construction. Another water conservation method was the use of greywater, which came from 

sinks, toilets, and showers. The greywater method was particularly suitable for construction, 

which consumed significant water volumes. By reusing greywater, the construction sector 

could conserve water and promote sustainability [37]. 

5. Sustainable Construction Policies, Measures and Incentives in Malaysia 

Sustainable development initiatives have been actively pursued worldwide. To achieve 

national policy goals including reducing environmental impact, enhancing energy efficiency, 

and ensuring energy security to meet growing demand, the Malaysian government has 

formulated key policies and plans for over 30 years. Malaysia is currently focusing on 

developing effective renewable energy regulations to reduce reliance on fossil fuels and 

mitigate climate change. Although Malaysian renewable energy projects have taken 

considerable time to materialize, the government has encouraged the use of renewable energy 

through legislation. Table 3 summarizes the Malaysia Plans from the 7th to the 10th, highlighting 
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energy development. The 7th, 8th, and 9th Malaysia Plans emphasized sustaining depletable and 

energy resources. However, the 10th Malaysia Plan introduced the National Green Technology 

Policy and increased public awareness regarding the application of green technologies for 

sustainable development [38]. 

Following the 1970s energy crisis, Malaysia implemented the “Four-Fuel Diversification 

Strategy” in 1980 to address energy security concerns. This strategy included expanding 

hydropower and promoting non-renewable energy sources such as natural gas to reduce 

dependence on oil. The fifth-fuel strategy was introduced in the 8th Malaysia Plan to promote 

renewable energy use and address rising global climate change concerns. Despite slow 

progress, the government continued to strengthen the use of renewable energy and biomass 

resources from oil palm and other sources for electricity generation under the 9th Malaysia Plan. 

However, grid-connected power generation from Small Renewable Energy Power projects 

contributed only 56.7 MW of renewable energy to the nation’s total energy mix after the 9th 

Malaysia Plan. Therefore, Malaysia has actively pursued increasing renewable energy’s share 

under the 10th Malaysia Plan, which targeted generating 985 MW by 2015, accounting for 5.5% 

of the overall power output. Following this, the National Renewable Energy Policy 2010 was 

introduced, alongside the Renewable Energy Policy 2010 and Action Plan. These policies 

aimed to expand renewable energy utilization to support sustainable construction development 

in Malaysia [39]. 

Table 3. Malaysia plan from 7th to 10th for energy development. 

Malaysia Plan Key emphasis References 

Seventh Malaysia Plan 

(1996-2000) 

‒ Sustainable development and depletable resources  

‒ Ensure the adequacy of generating efficiency  

‒ Encouraged the use of new and  alternative energy sources 

and the efficient utilisation of energy 

 

[40] 

Eight Malaysia Plan 

(2001-2005) 

‒ Sustainable development and depletable resources 

‒ Ensure the adequacy of generating efficiency 

‒ Encourage the efficient utilisation of gas and renewable 

energy for electricity 

‒ Supports the development of industries in the production 

of energy 

 

[41] 

Ninth Malaysia Plan 

(2006-2010) 

‒ Strengthening initiatives for energy efficiency in the 

transport, commercial and industrial areas 

‒ Encourage better utilisation of renewable energy  

‒ Further reducing the dependency on petroleum  

 

[40] 

Tenth Malaysia Plan 

(2011-2015) 

‒ Short-term goals vested in National Green Technology 

policy 

‒ Increased public awareness and commitment to the 

adoption and application of green technology  

‒ Widespread availability and recognition of green 

technology 

‒ Increased foreign and domestic direct investment in green 

technology manufacturing areas 

 

[41] 

 

6. Major Challenges of Implementing Sustainable Construction in Malaysia 

Adopting the sustainability movement offers many advantages, but significant obstacles still 

hinder its widespread and rapid acceptance in Malaysia’s construction sector. Table 4 outlines 

the challenges of implementing sustainable construction in Malaysia. The three main obstacles 

are lack of awareness, insufficient information and understanding, and the high cost of 



Civil and Sustainable Urban Engineering 5(1), 2025, 69–87 

79 
 

implementing green practices. Most Malaysian stakeholders continue to believe that adopting 

green practices requires expensive materials, resources, technology, and skilled labor. 

Additionally, stakeholders perceive that because Malaysia does not produce high-quality green 

products domestically, it must import green technology, which drives up costs. Furthermore, 

stakeholders agree that sustainable initiatives are risky investments due to their longer payback 

periods. 

The second major obstacle is the limited awareness among stakeholders in Malaysia’s 

construction industry about the green movement. Although sustainability and green initiatives 

have existed since the 1900s, the construction sector still lacks sufficient knowledge about 

green practices. This gap exists because knowledge is crucial for raising public awareness and 

advancing society. Consequently, the third key challenge is the general lack of understanding 

about the green energy movement within Malaysia’s building sector. Research [42] indicates 

that most developing countries fail to adequately educate and train construction stakeholders, 

which impedes the wider adoption of sustainable building practices. Therefore, this finding 

aligns with the study’s results, and the government should take responsibility and play a 

proactive role in educating and raising awareness among all parties involved in green practices 

[6]. 

Table 4. Challenges of implementing sustainable construction in Malaysia. 
Category Challenges References 

Cost ‒ Lack of financial resources [43] 

‒ High maintenance cost [44] 

‒ Risk of investment [45] 

‒ Cost of importing products [46] 

Information and Awareness ‒ Lack of awareness [43] 

‒ Fear of changes [44] 

‒ Insufficient information and knowledge [45] 

‒ Uncertainties [46] 

Workforce ‒ Lack of expertise [43] 

‒ Insufficient supply of green products [44] 

‒ Lack of sustainable machinery and 

equipment criteria selection 

[45] 

‒ Poor welfare [46] 

Market and Demand ‒ Lack of demand and interest [43] 

‒ High market prices [44] 

‒ Lack of research and development [45] 

‒ Negative perception [46] 

Government ‒ Insufficient government support [43] 

‒ Lack of enforcement [44] 

‒ Insufficient guidelines and policies [45] 

‒ Lack of government incentives [46] 

Time ‒ Longer construction time [45] 

 

7. Future Challenges and Prospects 

The capacity to complete a green project within realistic budgetary and schedule restrictions 

was one of the many obstacles facing sustainable practices, especially in green construction. 

Since project management was responsible for duties including planning, cost estimation, and 

high-quality completion, it had a significant impact on whether the project succeeded or failed. 

This was because productivity directly affected construction project time and costs, which 

could improve various aspects of sustainability by reducing building project time and expenses. 

One of the key success factors for executing renewable energy projects was cost and time. 
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Green building projects were challenging, and as a result, they struggled to effectively and 

efficiently manage the project. This was especially crucial in emerging nations where funds 

could be allocated to the advancement of other institutions and technologies. Utilizing 

renewable energy could lower carbon dioxide emissions and support Malaysia’s long-term 

alternative energy sources. Therefore, additional funding was required to properly implement 

this alternative. Moreover, construction projects could have long-term impacts on the 

environment, economy, and society. The selection and monitoring of a portfolio had to comply 

with sustainable development principles. Sometimes, it was challenging to put these costs and 

contributions into monetary terms or to quantify them [47]. 

According to research [48], sustainability in project management referred to the 

completion of projects backed by planning, monitoring, and control systems that took social, 

economic, and environmental factors into account. Because project management had a major 

impact on project performance, research indicated that implementing Project Management 

Practices (PMPs) was key to more sustainable construction. The expertise and experience of 

project managers highlighted their significant influence on the adoption of sustainability. The 

effectiveness of renewable energy projects was greatly influenced by elements including 

stakeholder involvement and risk management. The decisions made by managers had the power 

to shape a construction project toward sustainable construction. However, a common obstacle 

to the broad adoption of sustainable methods was the lack of education and training in the 

construction industry [49]. 

Engaging stakeholders was essential because it ensured that all opinions were heard and 

issues were resolved. By promoting knowledge exchange, this strategy enabled stakeholders to 

benefit from one another’s best practices and experiences. Furthermore, a collaborative 

approach facilitated open communication when sustainability-related issues could impede 

project advancement. Additionally, a well-managed sustainable project helped move away 

from the traditional strategy, which addressed only environmental deterioration, toward the 

creation of a constructed environment. A good sustainable project emphasized the necessity of 

seeking context-specific design solutions for a nature-built ecosystem that coexisted 

peacefully. Leaving the planet in a better state for future generations was beneficial for 

environmental sustainability. This could be applied by using renewable energy such as solar 

power and recycling to sustain, rather than harm, the environment [50]. 

Sustainable project management was greatly influenced by technological developments 

addressing environmental, social, and economic problems. Data analytics and monitoring were 

two important areas where technology played a critical role. Project managers could process 

and analyze data on a project’s social and environmental effects through technology. It could 

track and evaluate sustainability performance in real time, offering insightful information that 

helped with decision-making. For example, an IoT device could track energy consumption to 

reduce negative environmental impacts. Additionally, the use of BIM technology in 

construction projects enabled project teams to design by generating digital models of buildings 

and infrastructure. This allowed early identification of sustainability concerns, such as material 

waste, and encouraged environmentally friendly design [51]. 
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8. Development of approval processes in Malaysia and comparison with international best 

practices 

Figure 3 shows the development approval processes in Malaysia. Firstly, developers need to 

prepare a project proposal to provide a synopsis of the project’s specifics and pitch to the 

stakeholders to encourage their participation and land acquisition for the purpose of 

construction. After that, developers must submit their plans to the local planning authority for 

approval. Planning approval is a permit that must be obtained before constructing any building 

or developing land. This is to ensure that the plans and laws of the town comply with the 

development. Environmental Impact Assessment (EIA) is required for some project 

development [52]. This is to evaluate the development proposal’s major environmental 

impacts. EIA ensure that the potential environmental impacts will be lessen as soon as feasible. 

Table 5 shows some of the environmental impacts in the construction area. After that, 

developers must submit the building plan approval and technical approval that includes 

architectural, engineering plans, and technical and structural review. A developer must submit 

all pertinent plans and documentation to the local authorities in order to meet all the criteria for 

development and safety. After the building plan and technical approval have been approved 

and obtained, the local authorities will issue a construction permit so that the developer is legal 

to start the construction project. The purpose of the construction permit is to provide safety to 

high-risk jobs. Developers must always make regular monitoring to ensure the safety, 

environmental and structural standards are complied with in the construction phase. Next, the 

government will do a final inspection when the construction phase is finished and a certificate 

of Completion and Compliance (COC) will be granted if the safety and compliance with 

regulations of the building are satisfied. Additionally, a final inspection aids in resolving any 

problems and issues that can compromise the projects’s completion. The building can be 

legally occupied and turned over to the renters, owners and other pertinent stakeholders once a 

certificate of COC has been obtained. People will benefit from this as there will be more job 

opportunities and the economy of Malaysia will be more stabilize [53]. 

 
Figure 3. Development approval processes in malaysia. 
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Table 5. Environmental impacts of the construction area. 

Environmental 

Impact 
Factor Effects References 

Water Pollution ‒ Sediment runoff 

‒ Improper waste disposal 

‒ Harm to aquatic life [54] 

Air Pollution ‒ Dust from types of machinery like 

excavators 

‒ Poor air quality [55] 

Construction Waste ‒ Inefficiency of resources ‒ Depletion of resources [56] 

Noise Pollution ‒ Sound from types of machinery 

like excavators and other heavy 

machinery operations 

‒ Hearing damage to 

people near the 

construction area 

[57] 

 

Malaysia's and international's best practices in development approval processes are 

different. Malaysia has multiple stages of development approval processes such as planning 

proposal, building plan approval, Environmental Impact Assessment, project proposal and 

others meanwhile International also has multiple stages but are simplified to minimize the 

delays by cutting down the stages. Malaysia has various agencies like the DOE, Land Office 

and other agencies meanwhile for International, they are centralized systems. International 

processing time is faster than in Malaysia [58]. Besides that, some projects are required for 

EIA in Malaysia whereas in International it is more stringent carbon footprint calculations and 

sustainability laws. There is limited public involvement in Malaysia compared to International. 

Malaysia also uses manual submission but sometimes digital initiatives in cities whereas 

internationally uses advanced e-permitting systems and AI-assisted planning approvals. Green 

Building Index (GBI) certification is encouraged but not mandatory meanwhile International 

enforces strict green building policies. Some concerns about delays and inefficiency in systems 

for Malaysia whereas International uses transparency laws and online tracking to reduce the 

corruption risks [59]. 

5. Conclusions 

Sustainable construction practices face numerous challenges, particularly in emerging 

economies like Malaysia, where cost, awareness, and expertise remain significant barriers. 

Effective project management plays a crucial role in overcoming these challenges by ensuring 

green projects are completed within budget and schedule, thereby enhancing productivity and 

sustainability outcomes. The integration of renewable energy, such as solar power, alongside 

recycling and eco-friendly technologies, contributes to reducing carbon emissions and 

supporting Malaysia’s long-term environmental goals. Technological advancements, including 

IoT and BIM, further facilitate sustainability by enabling real-time monitoring, efficient 

resource use, and early detection of environmental concerns. Malaysia’s development approval 

process, involving planning, environmental impact assessments, and strict regulatory 

compliance, helps ensure construction projects align with sustainable development principles. 

However, the slow adoption of green practices is partly due to limited knowledge and training 

within the construction sector, highlighting the need for increased education and stakeholder 

engagement. Collaborative approaches that encourage knowledge exchange and open 

communication are essential to advancing sustainability efforts. Ultimately, sustainable 

construction requires coordinated efforts from project managers, government authorities, and 

industry stakeholders to balance environmental, social, and economic factors. By embracing 

these principles and technologies, Malaysia can promote sustainable development, improve 

construction outcomes, and contribute to global environmental goals. 
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