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Abstract. The construction industry generates wealth and advances a nation's
social and economic growth. Improper waste management associated with
construction activities in Malaysia substantially contributes to environmental
deterioration. This paper provides a comprehensive literature analysis on
construction waste management in Malaysia, focusing on implementing extended
producer policy (EPR) within the Malaysian construction industry. The research
suggests that the Malaysian government's current construction waste
management strategies are inadequate in addressing the growing volume of
construction waste, particularly inert landfill capacity. Moreover, the adopted
efforts appear inefficient primarily because of inadequate enforcement and
implementation. Therefore, addressing the deficiencies through enhanced
activities and advancements in current practicesis essential to manage
construction waste efficiently.
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1. Introduction

There has been a notable rise in construction waste resulting from inadequate waste management
practices in construction industries [1]. In addition to contributing to waste, construction waste in
Malaysia also has significant implications for environmental concerns. Furthermore, the construction
sector in Malaysia plays a substantial part in generating economic prosperity, as evidenced by its
consistent contribution to the increase of the Gross Domestic Product (GDP). According to Murtagh et
al. [2] it impacts the advancement of social and economic infrastructures and architectural constructions.
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Buildings, tunnels, roads, bridges, and airport development are only a few examples of the diverse
variety of projects under the construction operations umbrella. Often perceived as being driven by profit,
the construction industry lacks cognizance concerning its ecological consequences [3]. Waste from
construction has been increasing over time. This may be connected to the construction activities [4] and
the noticeable increases in reaction to quick developments and urbanization [5]. According to Taha [6],
the Solid Waste and Public Cleansing Management Corporation of Malaysia has verified that
construction projects produce approximately 8 million tonnes of waste annually.

Based on the facts mentioned earlier, the Malaysian government must address this issue by making
changes to the current plans and implementing specific measures aimed at decreasing construction
waste. Asia has a few policies for the handling of construction waste, for example, Basic Law for
Establishing a Recycling-based Society (Japan), Sustainable Singapore Blueprint (Singapore),
Enhancing Public Construction Quality and Safety Act (Thailand), and National Solid Waste
Management Policy (Malaysia). EPR is a widely acknowledged idea that transfers the obligation of
waste disposal from consumers to manufacturers, hence promoting a more sustainable product life cycle
[7]. The objective of this study is to evaluate the present condition of construction waste management
in Malaysia, pinpointing areas that are lacking and potential prospects for enhancement, and to gain a
thorough understanding of the possible adaptation of EPR within Malaysia's construction waste
management system. This will be accomplished by evaluating the practicality of such integration and
investigating its potential influence.

Incorporating EPR into construction practices presents a feasible approach for Malaysia to pursue
sustainable development and commitment to environmental stewardship. This section will examine the
methodology, primary objectives, and anticipated outcomes of the research, offering valuable
perspectives on the imperative to redefine construction waste management for Malaysia's sustainable
and resilient future.

This paper studies the literature review on construction waste management and Malaysia's EPR policy.
The purpose is to find gaps in the current programmers and practices.

2. Extended Producer Responsibility for Construction Waste Management

2.1.  Construction waste

One of the primary contributors to environmental and health issues, including asbestos production
during demolition, is thought to be construction waste. According to Soni et al. [8] building materials
constitute the primary construction waste source. The definition of construction waste given by various
authors in table 1 is as follows.

In conclusion, table 1 lists three authors' definitions of building waste. Overall, most countries have not
provided adequate management of construction waste. There is a requirement that encourages all parties
involved to take part in formulating more proactive actions.
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Table 1. Construction waste definition.

Authors Definitions

Da Silva et al. [9] Construction wastes encompass any surplus building materials, such as
steel, concrete, wood, and other materials, that remain after various
construction operations.

Gedik ef al. [10]  Construction and demolition waste refers to the waste produced during
remodeling, demolition, and construction activities. This pertains to
additional or damaged resources and provisional items utilized in these
activities.

Chenetal [11]  Any undesirable materials left over from building, remodeling, and
demolition projects are considered construction waste.

2.2.  EPR based on a collective responsibility

In global comparison, most effective EPR schemes are built upon a mandatory obligation for producers
and importers. These schemes are based on collective responsibility, where a central organization takes
over the take-back responsibilities of all producers and importers. This organization is called the
Producer Responsibility Organisation (PRO) ‘Figure 1°. Having a mandatory system in place requires
enforcing a corresponding legal basis.
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Figure 1. EPR based on a collective responsibility

2.3.  Classification of EPR in Construction and Demolishing Waste

Few cases explicitly highlight specific categories of construction and demolition (C&D) waste materials
to demonstrate how EPR is being applied in the C&D waste sector. Data on EPR software explicitly
designed to manage and recycle waste materials from construction and demolition projects are included
in table 2.
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Table 2. C&D waste EPR schemes

Material

Ref

Summary

Brick and
concrete

Carpet

Gypsum

PVC

Timber

Waffle pod

[12-14]

[15]

[15]

[15]

[16]

[15]

Since its inception in 2007, BGC's Brickmakers has effectively
incorporated all waste produced during the manufacturing of clay
bricks into the final combination. Furthermore, it utilizes waste
produced from its concrete and fiber cement manufacturing
procedures to create its concrete paver and backing block goods.
Furthermore, the Austral Bricks factory in Victoria has successfully
reduced the frequency of deformed or non-standard green (unfired)
bricks. It is clearly specified that any of these units are rapidly
reintegrated into the clay mixture for recycling, rather than being
discarded in a landfill.

Ontera Modular Carpets, established in 1985, provides the Earth Plus
environmental program, guaranteeing that the product will be
collected for reuse or recycling at no cost to the customer after it
reaches the end of its initial lifespan. This program operates without
any harmful processes or measurable increases in energy input.
Ontera claims that this strategy has successfully built a positive
reputation and market position, resulting in higher financial profits
and reduced costs associated with utilities and landfill usage.

CSR Gyprock offers a service that involves collecting leftover pieces
of gypsum board and materials from demolition projects. According
to the instructions in this plan, after the gypsum boards are installed,
the contractor in charge of fitting the boards will work together with
the recycling contractor from CSR Gyprocks to schedule the
collection of the boards. The recycling contractor will levy a
reasonable price on the contractor for this service. Implementing such
a system is believed to have the ability to reduce expenses related to
cleaning up sites and using landfills, enhance waste management on-
site, and lead to time and cost savings for structures.

Since 2002, the Vinyl Council of Australia has voluntarily pledged to
adopt EPR principles and comply with the criteria set forth under the
Product Stewardship Act of 2011. Armstrong Australia, a prominent
international manufacturer of resilient PVC flooring solutions,
collects old and worn materials that would otherwise be disposed of
in a landfill. Subsequently, these materials undergo recycling and
further conversion into a novel product.

The National Timber Product Stewardship Group was formed in 2007
by the timber industry to reduce the environmental impact of
disposing of timber products and improve their recovery after
consumers have used them.

EPS Australia and its Pod Group members are working together to
reduce the quantity of expanded polystyrene (EPS) waste produced
by waffle pod offcuts at construction sites. To achieve this goal, they
want to implement a product stewardship initiative known as the Pod
Scrap Bag program. This program offers contractors specialized bags
designed to isolate EPS waste from other materials. Afterward, the
bags are collected and sent to the EPS producer, who claims to
produce new EPS using 40% recycled materials.
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2.4. Consideration in the development of EPR policy
The formulation of EPR and similar legislation is complex because of its intricate nature and the wide
range of participants involved in product creation, trade, distribution, consumption, and waste
management [12]. Furthermore, the implementation strategies of EPR policies can vary. Previous
research endeavors have attempted to construct models to improve the efficacy of EPR regulations in
practical situations [17]. The results section explicitly examines a specific group of these models.
Dubois et al. [18] introduced a set of five criteria to evaluate the appropriateness of EPR for managing
C&D waste:

e The level of control in the end-of-life stage
The environmental scope for improvement
Existing incentives for end-of-lie treatment
The availability of alternative policy instruments
Political priorities

Examining upon analyzing the waste stream of the Netherlands related to C&D, the researchers found
that the adoption of EPR was primarily driven by two factors: the environmental scope and political
priorities. Acree Guggemos et al. [19] established a regulatory framework aimed at enhancing waste
management of construction and demolition activities and accomplishing the goals of EPR. The
framework, based on the paradigm put forth by Thorpe et al. [20] includes three types of policy
instruments: regulatory, economic, and information-based.

Prior studies have presented models that demonstrate specific similarities and differences [21 - 23]. In
addition, targeted research investigating the variables that impact EPR performance has yielded valuable
insights on how to optimize the effectiveness of EPR and related waste management efforts. Gupt et al.
[24] conducted a comparative analysis of twenty-six case studies from both industrialized and
developing nations. Their objective was to determine the fundamental components of EPR creation and
implementation, as well as the factors that contribute to its effective implementation. The results
indicated that the "financial responsibility of the manufacturers,” "unique assortment," and "recycling
entities" play a significant impact on the efficacy of EPR. The main constituents of EPR were
categorized as "regulatory provisions," "take-back responsibility," and "financial flow." In 2016, a
study assessed the effectiveness of various environmental regulations in Maine, United States [25]. The
study utilized a method of assigning weights and making comparisons to evaluate the policies. The
data indicate that EPR policies are very successful. However, their acceptability is still unclear [25].

2.5.  Impact of using EPR in the construction waste management

Implementing EPR can result in numerous benefits for the environment and the wider community.
Through the implementation of EPR, societies can embrace a more sustainable and responsible approach
to effectively managing the life cycles of products. This includes offering support for environmental
conservation, minimizing the production of extra materials, and advocating for the adoption of a circular
economy. The EPR has been used for several types of waste and streams [26 - 27]. This technology can
enable the building industry and the C&D waste recovery sector to effectively adapt to significant
disruptions, including pandemics, climate crises, trade wars, and natural disasters [17][28].

2.6. Challenges and barriers to EPR implementation in Malaysia

Several barriers have been recognized that hinder the widespread implementation of EPR and
comparable initiatives in the construction sector [29 - 31]. Hence, it is important to acknowledge that
the EPR instruments vary in their ability to effectively handle C&D waste. The implementation of EPR
in Malaysia may have undergone adjustments. An all-encompassing and well-organized strategy
involving the government, corporations, and the general population is crucial to tackling these
difficulties. Regular and ongoing communication, education, and thorough evaluation of the efficacy of
EPR policies are essential for the successful implementation of these policies.
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Discovered multiple obstacles in the implementation and enforcement of EPR policies [32]. These
factors encompass the financial and temporal consequences, the participation of various parties, the
necessity to take into account the complete lifespan of construction goods, the obligations of
manufacturers, the intricacy of implementing EPR regulations, the need to adapt existing facilities, and
apprehensions regarding health and safety. To acquire the most up-to-date and precise information
regarding the implementation of EPR, it is advisable to refer to Malaysia's current progress and
regulations. Nevertheless, drawing from prevalent patterns and the problems encountered by several
countries in executing EPR initiatives, the subsequent hurdles and impediments are expected to be
confronted by Malaysia or any other nation

2.7.  Policy instrument that facilitates EPR implementation

EPR is a policy strategy that imposes responsibility on producers for the ecological consequences of
their products from creation to disposal. To successfully implement EPR, it is necessary to utilize many
policy instruments that provide incentives to producers, regulate their actions, and guarantee adherence
to environmental goals. ‘Figure 2’ by Acree Guggemos et al. [19] three policy instruments that support
the adoption of EPR.

Regulatory Economic Information

- Minimum recycled - Advance disposal fee. - Seal-of-approval types
content standart. - Virgin materials taxes. of environmental

- Secondary materials - Removing subsidies for labelling.

utilization rate virgin materials. - Environmental
requirements. - Deposit / refund. information labelling.

- Energy efficiency - Sustainable procument. - Product environmental
standards. profiles for whole life

- Disposal bans and cycle of materials.
restrictions. - Product hazard

- Materials bans and warnings.

restrictions.

- Product bans and

restrictions.

Figure 2. Three policy instruments that facilitate EPR implementation. Source: Adopted from Acree
Guggemos et al. [19].

2.8.  Developing innovative operational measures for improving sustainability with the EPR system
EPR schemes are environmental policies designed to hold producers accountable for the complete life
cycle of their products, encompassing disposal and recycling. Enhancing sustainability across the
product lifetime in EPR systems requires the implementation of novel ideas and practices to develop
unique operational metrics. Here are some possibilities depicted in ‘Figure 3°.
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Figure 3. Developing innovative operational measures for improving sustainability with EPR systems.

3. Conclusion

Implementing the EPR policy at the national level is typically the most efficient strategy since the
majority of firms affected by EPR operate on a national scale [33]. Currently, only a restricted number
of programs have been implemented on a national scale. However, this issue must be promptly resolved.
As per the suggestions of many stakeholders in waste and resource recovery, it is necessary to shift the
policy approach to EPR from voluntary to mandatory arrangements [34 - 35].

Before implementation, it is essential to establish the EPR policy by soliciting input from diverse
stakeholders. Implementing an EPR strategy that is widely accepted would guarantee the ongoing
execution of the program and its achievement of desired results. Moreover, due to the numerous
distinctive and intricate elements involved in C&D waste management, the EPR approach that was
established should be customized to meet the specific demands of this industry. An effective strategy
can be formulated to tackle the existing difficulties in handling C&D waste. Therefore, it is crucial to
actively engage in research institutions, such as colleges, to comprehend the exact methodologies
required to tackle these particular issues.

The summary of the article contains a comprehensive description of the EPR approach for managing
construction waste in Malaysia. Not all initiatives are undertaken by the parties involved in building.
Hence, it is imperative to adopt a holistic strategy to safeguard the economic, social, and environmental
dimensions. The Malaysian government should offer vital support to build a more effective framework
for controlling construction waste, particularly by implementing EPR.
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