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Abstract: Manufacturing industries play a vital role for the Malaysian economic growth for the past 4 decades.
However, industrial activities generated large amount of hazardous wastes which have detrimental impacts on
the environment and the society. Tn 2002, industries in Malaysia generated about 363,017 metric tons of
hazardous waste. The number of factories generating hazardous waste increased from 960 in 1994 to 4,079 in
2002. The current management system for these wastes emphasizes on the end-of-pipe approach which prioritize
the use of final treatment and disposal system. This approach has created many problems including illegal
disposals and many cases of pollution to the environment. Acknowledging the problems, alternative approach
is needed to achieve sustainable industrial hazardous wastes management. One of the possibilities is to use
the ecosystem approach. The ecosystem approach promotes integrated and holistic approach in managing

industrial hazardous wastes. The approach emphasizes the creation of mdustrial ecosystem, where resources
efficiency is the priority and wastes become important resources. This is in line with the Malaysia policy
emphasizing implementation of industrial symbiosis concept for sustainable industrial development.
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INTRODUCTION

Manufacturing industry 13 one of the key sectors
driving Malaysia economic growth. During the period of
1985-1995, manufacturing output expanded sigmficantly,
surpassing most of the targets set. This sector has
performed very well and in 1996 1t has contributed RM
45.2 billion to the Gross Domestic Product (GDP) about
34.6% from overall GDP, with 13.3% growth over the
previous year value (Fariz et al., 2004). The performance
of manufacturing industry has been geared up and its
growth increased 13.5% in year 1999 and 21% m
year 2000. This has lead to GDP contribution of 33.4% in
year 2000 (Fariz et al., 2004). Despite good performance
i  contributing to Malaysian economic growth,
manufacturing industries also generate huge amount of
wastes. Industrial hazardous waste for example has
become environmental and human health issues which
need special attention by the waste generators and
government agencies. The existing management approach
was found unsustainable since, handling of hazardous

wastes prioritize treatment and disposed off in landfill,
hence, this waste became a non-value resource. There 1s
a need to change this practice through application of
sustainable approach. One of the approaches identified
was ecosystem approach. Ecosystem approach emphasize
the need for industry to ensure resource efficiency and
wastes recovery for alternative resources.

MATERIALS AND METHODS

This research has been conducted through
assessment of secondary data derived from government
agencies, business and industries. Source of data from
period of 1994-2002 were collected from annual reports,
official statistic data and loose sheet data. The secondary
data were analyzed using statistical analysis to shows
trend of wastes generation and wastes recovery. Policy
and management analysis were conducted using SWOT
analysis (Houban et al., 1999), to determine the current
management system weakness and applicability. This
method also helps to determine suitable approach for
industrial hazardous waste management system.
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RESULTS AND DISCUSSION

Industrial hazardous wastes management in Malaysia
are done through specific policy, legislative and
institutional structure. The National Policy on the
Environment established in 2002 support with existing
legislative act, the Environmental Quality Act (EQA) 1974,
the Local Govermnment Act, 1976 and the Customs and
Excise Act play a major role in helping better manage
industrial toxic and hazardous waste. Table 1 shows the
legislation and stakeholders involved in managing
industrial hazardous waste.

The EQA 1974 interpret hazardous wastes as
scheduled waste and refer to 58 categories and 107 types
of wastes listed m the first schedule and m the 4th
scheduled. While, a mix between any 58 types of wastes
listed also deem to have potential negative consequences
in the regulation. However, hazardous wastes definition
goes beyond of EQA 1974 defimition of this waste.
Therefore, scheduled wastes stated in the environmental
quality (Scheduled Wastes) Regulation 1989 will be also
referred to as hazardous wastes in this study. Additional
to EQA 1974, there are other specific acts, which have
equal responsibility, these mcludes Poisons Ordmance,
Dangerous Drugs Ordinance, Explosive Ordinance,
Occupational Safety and Health Act,
Substances Ordinance and Pesticides Act (Jamaluddin,
1993). These legislative are under responsibility of other
agencies with different responsibilities, with at least 4
different agencies and legislations that deal with aspects
of hazardous wastes management (Table 1).

Radioactive

Industrial hazardous waste management issues in
Malaysia: Hazardous wastes created many issues and
problem mainly in the phase of it’s generation, treatment

and disposals. Currently in Malaysia there is no specific
policy on mdustrial hazardous wastes. The absence of
clear policy to improve the environmental performance in
managing industrial hazardous wastes has become the
main stumbling block. The EQA 1974 focus more on
treatment and disposals of hazardous wastes and it did
not deal with the whole cycle of hazardous wastes
management. Basically there are many laws involved in
the life cycle of products with reference to hazardous
wastes as shown in Table 2. However, these laws are not
being mntegrated in view of hazardous wastes management
perspective.

Three fold of problems identified in regulating
industrial hazardous wastes where law 1s concerned.
Firstly, for lack of listing and identification, not all of these
wastes are regulated. Secondly, although, hazardous
wastes are regulated by one specific agency and one
particular legislation, there exists overlaps and gray areas
that can be attributed to the division of legislative and
administrative powers so designated by the Federal
Constitution of 1957 (Mokhtar et al., 2002). However, as
for the mdustry 1s concerned 1t falls under the purview of
the Federal Government and where industrial hazardous
wastes 18 concerned, it can be both the Federal and State
government particularly when it is seen from the
management perspective, from discharge, collection,
storage, transport, disposal, clean-up and treatment.
Thirdly, there is no one objective or direction set in clear
terms particularly as to how the law should be used to
hazardous  waste
management. This perhaps can be attributed to the fact
that industrialization gained speed in the late 1980's and
has sice, rapidly grown to include all spectrum of the
types of industries.

facilitate  effective  industrial

Table 1: List of agencies, legislations and scope in hazardous waste management in Malaysia

Agency Legislations Scope
Ministry of natural resource and Environmental quality act 1974 Prevention, abatement and control of pollution
environment (from this Act there are at least there Regulations provided for industrial activities

are at least 5 regulations that can be
linked directty and @ regulations indirectty)

Department of Environment (DoE)
Enforcement measures are shared with:
Ministry of International Trade

And industry

Ministry of Agriculture and Agro-base

Tndustry with the support. of

Department of Agriculture and

Department of Fisheries

Ministry of Agriculture and Agro-base Industry Pesticides Act 1974

Ministry of Home Affairs

Department of Royal Customs and Excise
Pesticides Act 1974

Ministry of Human Resource Development

Occupational Safety and Health

such as:
Crude palm oil
Raw natural rubber
Scheduled wastes, treatment and disposal
facilities
Marine pollution
Use of controlled substances in soap,
synthetic and other cleaning agents

Control of pesticides for use, sale and import
of and production

Control of Supplies Act 1961
Environmental Quality Act 1974

Control and rationing of controlled
articles / itemns

Control of import and export

Health, safety and welfare of workers

Source: Fariz et al. (2004)
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The need for strong policy and legislative structure
for managing hazardous wastes waste is critical for
Malaysia since, the trends of the generation 1s increasing.
Hazardous waste generation varied from 417,413 metric
tons in 1994, increased to 632,521 in 1996 than reduce to
363,017 metric tons in 2002 as shown in Fig. 1 (DoE, 2000,
2004). Number of factories generated hazardous waste
mncreased from 960 facteries in 1994-4.079 in 2002.
Hazardous wastes export and import trends are shown in
Fig. 2 (DoE, 2004). This data shows that there is a
significant value place on hazardous wastes for local and
foreign market.

Generation of wastes have a strong correlation with
resource utilization in manufacturing process. The amount
of wastes generated mcreased sigmficantly with the
volume of resources used, such as minerals or metals.
Manahan (2000) stated that reducing the amount of
resources and increasing the efficiency of the production
system will reduce waste generation in the processing
system. Measures need to be taken to give more attention
to aspects of production where waste minimization and
impact could be lessened as well as looking at how to
increase value of waste produced from manufacturing and
utilization of products by other mdustries and consumers.
These approaches which blend together with
technological advancement will lead to industrial waste
reduction and made products more environmental friendly
(Steven and Robert, 2000).

Tt is important to have good hazardous waste
management emphasize in waste minimization and reduce

Table 2: Taws related to selected components in the lite cycle of industrial

hazardous wastes

Life cycle components

Legislations related

Listing, classification or

Environmental Quality Act 1974

identification generation

Environmental Quality Act 1974
Factories and Machinery Act 1967
Pesticides Act 1974

Poisons Act 1952

Occupational Safety and Health Act 1994

Transport Occupational Safety and Health Act 1994
Storage Occupational Safety and Health Act 1994
Factories and Machinery Act 1967
Environmental Quality Act 1974
Disposal Occupational Safety and Health Act 1994
Town and Country Plarming Act 1976
(for sites-zoning)
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Fig. 1. Schedule waste generation in Malaysia from 1994-
2002. Source: Department of Environment (2004)
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Fig. 4 Quasi-cyclic materials flows in type 1T ecology
(Allenby, 1992)
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amount of wastes send to open dumpsite or landfill. With
complex characteristics of these wastes, it will have
diverse impacts on the environment and human health.
Good hazardous waste management, should mcludes
approaches towards mimmizing waste generation,
increase efficiency of resources use, use of cleaner
technology and produce cleaner product. A better
approach where the hazardous wastes transform nto an
alternative resources need to be determined. Such
approach includes ecosystem approach, which able to
determine all the mechanisms needed to assure that the
industrial activities and generation of hazardous wastes
will not deteriorate the environment and human health.

Ecosystem as an approach for sustainable industrial
hazardous waste management in Malaysia: The term
ecosystem suggests that models of non-human biological
systems and their interactions in nature are instructive for
industrial systems that are designed and operated. The
industrial ecosystem would function as an analogue of
biological ecosystems. The biological model 1s attractive
due to the manner in which nature developed its
constituents to live off the bodies and wastes of one
another. In such a system the consumption of energy and
materials 1s optimized, waste generation 1s minimized and
the effluents or waste generated of one process from
consumer products serve as the raw material for another
process. Ecosystem work on premise in promoting modern
industrial economy mimic the cycling of materials of an
ecosystems, where all materials are said to be reused with
great efficiency. Ecosystem approach takes a systems
view and shifting from end-of pipe pollution centrol
methods towards a more holistic view of industrial
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production and environmental protection. Ecosystem
approach emphasize industry to change from linear
materials flows (Fig. 3) to quasi-cyclic materials flows
(Fig. 4) to increase efficiency and recovery of resources
(Allenby, 1992).

The quasi-cyclic materials flows promote dynamics
balance within and between system components. It
increases efficiency as the flows of resources mto the
industrial system are large in quantity while, the flows out
of wastes generated are small. Tt takes systems view of
industry 1in developing strategies to facilitate more
efficient use of material and energy resources and ensure
cycle of resources within the ecosystem and to reduce the
release of hazardous as well as non-hazardous wastes to
the environment.

Potential of ecosystemn approach applied for
industrial hazardous waste management in Malaysia
is visible. Recovery of hazardous wastes as valuable
materials within an industrial ecosystem m Malaysia
as one of the key activity in ecosystem approach
has been implemented. From 1997-2003 about
2,719, 890.00 metrics tons of hazardous wastes has been
recycled or reuse in Malaysia (DoE, 2003). Moreover,
many of these wastes were being exported and imported
as resources for mdustnal use (Fig. 2). To ensure effective
cycle of industrial hazardous wastes, ecosystem approach
will provide mechanisms, tools and network system to
assure that the recovery of these wastes were conducted
in sustainable manner. The challenge now is to establish
the industrial ecosystem, creating all the key components
and 1dentifying mechamsms and tools suitable for
Malaysian industries need.

Support needed to establish ecosystem approach for
sustainable industrial hazardous waste management in
Malaysia: Establishing ecosystem approach for
sustainable industrial hazardous wastes management in
Malaysia will need strong policy and support from all key
stakeholders especially from the business and industry.
In term of policy, the goals of National Policy on the
Environment 2002 and a basic concept of ecosystem has
been highlighted through a statement in Eight Malaysia
Plan (RMKSR), emphasizing implementation of industrial
symbiosis concept for industrial development. Tmportant
concept of resource recovery has been established in
Malaysia through program such as recycle, reduce and
reuse (3R), cleaner production, bio-fuel or renewable
energy and certification of ISO 14000 standards.
Industries n Malaysia will benefits, as these will help their
global market competitiveness and enhance Malaysian
industries image, as well as promoting Malaysia as one of
the imdustrial nation who support sustamable
development.
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CONCLUSION

Industrial hazardous waste management has become
a critical environmental issue in Malaysia. There are many
factors need to be considered to develop a sustainable
management  system.
Ecosystem approach helps to assure good management

industrial hazardous  waste
and reduce environmental and human health mmpact.
Resource recovery within this approach, will help industry
to reduce its operational costs. Industries and business
will also able to get alternative resources and reduce
dependency to natural resources, where, it helps to
prolong natural resources supply. Moreover, industries
and business are able to comply with local and foreign
country environmental requirements. Government
agencies will benefits by achieving minimum
environmental issues and other unnecessary monitoring
and enforcement research. However, the challenge was to
change the mind set of stakeholders and to establish the
industrial ecosystem and its habitat to promote
integration and cycle of materials through resource
recovery. Heosystem approach would be the future of
mtegration approach since, the Malaysian government
has acknowledge the importance of this approach through
implementation of industrial symbiosis concept for
industrial development in Malaysia. Therefore, ecosystem
approach for mdustrial hazardous waste management will
be the forward looking approach to assure sustamable
industrial development in Malaysia.
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