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, { alaysia celebrated the 2001 Environment Week
with the official launching by the Honourable Chief
Minister of Sarawak on the 29th October 2001 in
Kuching. This year’s theme is “ Jangan Mencemar
Sungai, la Nadi Kehidupan Kita” or “ Don’t Pollute the
River, it's Our Lifeline”. Rivers are the source of drink-
ing water and a vital raw material for industrial and eco-
nomic development. The rivers should not be treated
as open sewers or convenient dumping ground for our
wastes. Once a river is polluted it would take tremen-
dous efforts and huge financial resources to rehabili-
tate it.

Industries as the main producers of wastewater that
eventually end up in our river systems, should endeav-
our to reduce the quantity of waste to the minimum. In
this regard the traditional end-of-pipe treatment has
proven to be insufficient, with environmental problems

growing in tandem with economic growth, there is a need -

to look at pollution prevention, waste minimization and
optimum utilization of resources. The Department is
therefore encouraging industries to engage in cleaner
production.

UNEP defines cleaner production as the “Gontinous
application of an integrated preventive environmental
strategy applied to processes, products and services. It
embodies the more efficient use of natural resources
and thereby minimise waste and pollution as well ag
risks to human health and safety”. An industry that en-
gages in cleaner production can be cleaner by reducing
hazardous emissions, cheaper by saving money and
smarter by conserving resources. Waste minimisations
can be implemented through raw material and process
change as well as reuse and recovery.

In managing the country’s environmental quality, the
role of environmental professionals are equally impor-
tant as that of the regulatory agency. The environmen-
tal professionals such as the consultants and contrac-
tors provide the bridge between the regulatory agency
and the regulated community. Environmental consult-
ants and contractors must maintain their professional-
ism whether as assessors in EIA studies, designing
wastewater treatment plants or air pollution control equip-
ment and even conducting ambient monitoring and stack
sampling.

While the Department of Environment has regis-
tered EIA consultants on an administrative basis and in
the process of registering environmental auditors, the
environmental industry is strongly urged to establish a
body to govern the conduct of the environmental pro-
fessionals in terms of standards and ethics. A code of
environmental practice would also be most welcomed.
This would ensure that the services provided are up to
the mark, serving the needs of the clients and at the
same time protecting the environment.

HAJAH ROSNANI IBARAHIM

Director-General,
Department of Environment, Malaysia

Adviso

Pn. Hajah Rosnani Ibarahim

En. Abdul Razak Abdul Manap

Editors :

En. Mohd. Nazry Radzaly
En. Wan Asrizu Wan Rashid
En. Mohd. Kamarul Nawawi

................

Design/Printing :
Nur Niaga Sdn. Bhd.

Tel/Fax
e  Telephone : 03-8961 4451 (Factory - printing)
Chief Editor : Fax : 03-8961 4452 |

Article Contribution :
 Contribution can be channelled to :-

En. Mohd Ismazi Effendy Muda - E-mail : arm@jas.sains.my
Pn. Norazian Abd. Hamid Telephone : 03-8885 8200
En. Abd. Aziz Parmin Fax : 03-8889 1045

Correspondence Address : i
Chief Editor, IMPAK,
Jabatan Alam Sekitar Malaysia, A
Aras 3-7, Blok C4, Parcel C, o

. 62662 Putrajaya
Wy

o
i

: 03-9172 4335 (Office - etlitorizz//dexigm)\\




250,000 metrik tan setahun
dan keadaan itu merupakan
satu contoh yang jelas
menggambarkan magnitud
masalah alam sekitar yang
berkaitan dengan proses
urbanisasi. Beliau
mencadangkan bahawa
kawasan-kawasan
perbandaran hendaklah
dibangunkan dengan teratur
dan mengambilkira polisi-
polisi pengurusan sisa .
buangan secara lestari (sustainable). Perblncang
di antara Pihak Berkuasa Tempatan dan pi
perancang perindustrian perlu diadakan untuk
mengkaji implikasi pengurusan sisa buangan ke atas
pertumbuhan industri dan penduduk. Y.A.B. Datuk™
Patinggi juga menyeru agar generasi muda
menanamkan sikap cintakan alam sekitar dan
berganding bahu untuk mengekalkan
keharmoniannya. Usaha-usaha ke arah mewujudkan
kesedaran dan pemuliharaan alam sekitar haruslah
dipertingkatkan lagi. Agensi-agensi Kerajaan pe
mempelajari daripada pengalaman negara-negara
di dalam memantau alam sekitar terutamanya sungai-
sungai yang telah menjadi nadi dan warisan negara.
Usaha kerajaan untuk memelihara alam sekitar tidak
akan berjaya selagi orang ramai tidak mengambil
bahagian untuk memainkan peranan membantu
usaha-usaha tersebut.
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tal consultants has been and still an important one. There
is no doubt about the fact that the consultants have found
a place of their own in contributing to the overall deve-
lopment of the country as well as the management of
environment. The government has its own role - as the
regulatory agency, DOE, for example puts outs regula-
tions, policies etc. and enforces them. The regulated
community, for example, the industrial sector has its
own role - to strive to comply with the regulations, to
use environmentally sound processes and to bring into
the market products which have less impact on the en-
vironment and bridging the two entities - the regulatory
agency on the one and the regulated community on the
other are environmental consultants and contractors.
The public has also a role to play - they should practice
a lifestyle that has little environmental footprint and also
they should demand for environmentally benign pro-
ducts (“green products”). The roles played by all the
players complement each other and ensure that envi-
ronmental management is successful. Now let us focus
our attention to the environmental consultants and con-
tractors.

| think honestly in some aspects there are some
differences in the role played by consultants in Malay-
sia as compared to the consultants in developed coun-
tries. In developed countries, some consulting compa-
nies are really big, employing several hundreds or thou-
sands of employees with very strong financial capabil-
ity, hence they are able to have their own research ac-
tivities. Consequently, these companies are in the fore
front in goming out with innovative technical solutions
to specific environmental problems. But in Malaysia,
the consultants are more geared towards importing tech-
nology and know-how, to be adapted and applied for
the local conditions. To my mind, in the new millenium,
the need is even stronger for the consultants to keep
themselves abreast with up-to-date information on tech-
nology so that the latter can be made available to the
industries in Malaysia. We shouldn’t be promoting ‘old-
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“fashioned technologies’ which are not cost-effective and

are unable to achieve good results. The consultants
should promote the transfer of new and innovative tech-
nologies into the country and whenever possible col-
laborate with the research institutions, to develop our
own technologies. | think with the spirit - Malaysia Boleh’
our consultants can do it.

Let us imagine a factory facing a wastewater com-
pliance problem. lts effluents is not in compliant. In most
cases a wastewater characterization study (WCS) is
conducted to understand what the components of the
effluent are; the flowrates start proposing for upgrading
work. In most instances, the WCS is the only study that
is conducted. Some consultants did not even do the
study before they proposed upgrading work. Now we
would like to promote a culture of doing some scientific
investigation before a system is proposed. Many de-
sign proposals have not been based on reliable kinetic
data relevant to the wastewater in question. Design
based on sound and reliable data is more likely to
achieve acceptable results than design based on ge-
neral text-book information. As we know, kinetic data
are wastewater specific. So the bottom-line is that the
consultants would have to go one step further to do some
form of technical investigation to back up their design
proposal. This should add value to their work and en-
sure success and build up credibility.

Now, lets turn our attention to cleaner production
(CP). We all have heard, that the end-of-pipe approach
to pollution management is the last option that we should
take after all the other options to prevent/reduce/recycle/
minimize the waste have been explored. A good and
responsible consultant engaged by a prospective indus-
try will need to explore possibilities of introducing or
implementing some elements of cleaner production right
at the outset of the design stage. Waste segregation
and water recycling are two simple practices which can
be incorporated early in the design of many manufac-
turing processes. The benefits of CP are numerous and



the consultants need to convince their clients about this.
The main drivers for CP are:- improved regulatory com-
pliance; economy (savings); consumer demands (green
gonsumerism); and social responsibility (inner values).
End-of-pipe treatment approach does not eliminate pol-
lution but CP reduces the environmental footprint. So
the task to the environmental consultants is that they
should also be promoters and agents of CP.

Next, let us discuss the issue of ethics. Statements
on ethics are applicable and can be extended to all indi-
viduals, including you and me; whether we are consult-
ants or otherwise. The environmental consultants, many
of whom are engineers must at all times recognize that
their primary obligation is to protect the safety, health,
property and welfare of the public and additionlly to pro-
tect the environment. Consulting engineers shall ap-
prove only the engineering work which, to the best of
their knowledge and belief, is safe for public health, prop-
erty and welfare and safe for additionally, the environ-
ment, in conformity with acceptable standards. So the
point here is that to maintain professionalism, integrity,
and good-name, we all must always uphold ethical val-
ues in our dealings with our clients. | am not implying
that this has not been practiced but let us remind each
other of our obligations.

Another important consideration is about multime-
dia approach in pollution management. The need for a
multimedia approach is obvious. Historically, pollution
control strategies in most countries started with single
medium emphasis thus preventing the holistic approach
to pollution management. The multimedia approach is
similar to the CP concept of pollution prevention. We
would like to see the environmental consultants playing
a more comprehensive advisory role in ensuring that
their clients pay bigger attention to addressing multi-
media pollution instead of just looking at air or water
pollution or scheduled waste, in isolation of each other.

The next issue is the need for training of industries’
environmental personnels. Let us take a typical example.
Often times when wastewater treatment system has
been constructed and commisioned by the consultant
and handed over to the industry, the industry in ques-
tion does not have trained staff to operate and maintain
the system. There are just not enough trained treatment
plant operators to work in these factories and there are
no training facilities to train them. What they need is
not only classroom lectures but hands-on-training ex-
perience. Now, the consultants can fill this void. | un-
derstand that this area is a little ‘way off’ the normal
working area of consultants, but | think it is a worthwhile

area to look into. Imagine the number of gperators in
the country that need training! So the point is clear, that
is, may be environmental consultants can look into train-
ing as well.

The last issue is more relevant to the constriiction
industry than the environmental consultancy business.
It is about changing our work procedures. Let us imag-
ine a construction site, either a big housing project
covering hundreds of acres or a small project to con-
struct a gas station, covering just a couple of acres.
Don’t we all see how the trees are being felled; how the
hills are being bulldozed and levelled off; the deplor-
able state of erosion measures; how the trucks with dirty
tyres from the site move on to the main road and de-
positing all the mud on the roads; the condition of the
roads, public utilities/facilities in the viginity of the con-
struction area; - you can go on and on...... this lackadai-
sical attitude towards the environment and welfare of
others should be stopped. We need to change our work
procedures and work in concert with the environment.

CONCLUSIONS

Vision 2020 as outlined by our Honourable Prime
Minister encompasses some challenges on environment
which can be summarised as follows:

“In pursuit of economic development, Malaysia will
ensure that:

© her valuable natural resources are not wasted

® the land remains productive and fertile

© the atmosphere is clear and clean

® the water is unpolluted

© forest resources must be capable of regeneration

@ the beauty of our land must not be desecrated for
the sake of economic gains.”

Obviously, to fulfill the above vision, a paradigm
shift is inevitable. Working in harmony with the envi-
ronment makes a lot of sense, from various view points;
be it from economic, business, ethics, religous, cultural
perspectives, etc. The promulgation and enforcement
of regulations alone will not suffice. Self-regulation, con-
sumer demands, and social responsibility are becom-
ing more dominant drivers for the change in mind set
towards a more environmental friendly attitude.

Taking care of our environment is a shared respon-
sibility. Let us all work together, to develop our country
sustainably and bequeth to our children a nation that is

healthy, clean and enjoyable place to live in. mmPAK
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Incineration of Clinical Wastes

hence need to be managed as such. The Ministry of Health
(MOH) estimated that the total amount of clinical wastes
generated from MOH hospital to be 11550 kg/day or an Thermal treatment or incineration refers to the conver-
average of 0.51 kg/occupied bed/day (Tan H., 2000) sion of solid wastes into gaseous, liquid and solid conversion
_ products with the concurrent or subsequent release of heat.
CLINICAL WASTE MANAGEMENT IN Thermal treatment process is categorized on the basis of air
MALAYSIA requirements, with combustion being a process in which sto-
ichiometric or excess air is applied for complete reactions to
The Ministry of Health Malaysia defined clinical wastes  occur. Gasification and pyrolysis are processes whereby the

as: waste are burnt lean and in the total absent of air respec-
i. Any wastes that consists wholly or partly of human tively (Mohd Rozainee T., 2000). All new clinical waste in-
tissues, blood or other body fluids, excretions, drugs or ~ cinerators operated in the country use the gasification pro-
other pharmaceutical products, swabs or dressings, cess.
syringes, needles or other sharp instruments being waste
that unless rendered safe may prove hazardous to any In the gasification process, the wastes are fed into the
person coming into contact with it; and primary chamber under starved air condition and the gas-

ii.Any other waste arising from medical, nursing, dental, ified gas burnt in the secondary chamber at temperatures
veterinary, pharmaceutical or similar practice, investiga exceeding 1000°C and residence time of 2 seconds. These
tion, treatment, care, teaching or research, or the collec operating conditions are maintained to ensure complete com-
tion of blood for transfusion being waste that may cause  bustion of the waste materials and the emissions able to meet
infection to any person coming into contact with it. the stipulated standards. The ash produced is considered as
scheduled wastes and need to be disposed at a licenced facil-
In general clinical waste management system involves ity. The air emission standards imposed by the Department
generation, segregation, storage, collection, transport, treat- of Environment are as shown in Table 1.
ment and disposal (Tan H., 2000). Clinical wastes are segre-

gated at the point of generation and placed in easily recog-

nizable color coded containers or bags and labelled (Tan H., ‘ Smo'ke et Rinplenenglioyd §
.. . Particulate 0.2 g/Nm’ {

2000), black for general waste; yellow for clinical waste for e , | —
E : : S Dioxin and Furan 0.1 ngTEQ/Nm®> |
incincration only and light blue for waste for autoclaving or - - e
: : s Sulfuric acid . 0.1 g SO}/Nm ;
ecifuvalel_lt treatment before dlsposal. Collection is done on a Chl otie i 0.2 g HC1/Nm? *
daily basis or more frequently if needed using dedicated wheel Hydrochloric acid 0.1 /N ’
containers, trolleys or carts to transport the bagged wastes to T ~ 20 gNOYNm? |
the storage arca. Clinical wastes collected from the various Arsehic ‘ - | 0.025 g/Nm3
departments are stoted in a central storage area prior to trans- Cadmium 0.015 g/Nm? |
fer for on-site or off-site incineration (Tan H., 2000). The Meede,. 0.01 g/Nm’

storage arca is designed to accomodate 2 days of waste ,
Table 1:  Air Emission Standards for Clinical Waste Incinerators
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The air pollutants of concern are dioxin and heavy mertals
both from the stack and in the ash. Polychlorinated dibenzo-
p-dioxins ¢PCDDs) and polychlorinated dibenzofurans
(PCDFs) are collectively knowns as dioxins. These chemi-
cals are highly toxic and human carcinogen. However their
effects are linked to the dose, exposure, frequency and dura-
tion. Factors affecting the formation of dioxins in incinera-
tors are combustion efficiency, post-combustion tempera-
ture and residence time.

ENVIRONMENTAL REQUIREMENTS

The Environmental Quality (Clean Air)
Regulations 1978

Installation of fuel burning equipment, chimneys and
incinerators requires written permission from the Director
General of Environmental Quality. Emissions of smoke and
gases are subjected to prescribed standards.

The Environmental Quality (Scheduled Wastes)
Regulations 1989 and the Environmental Quality (Pre-
scribed Premises)(Scheduled Wastes Treatment and
Disposal Facilities) Regulations 1989

These regulations regulate the generation, storage, trans-
portation, treatment and disposal of hazardous and toxic
wastes. There are 107 waste categories prescribed as sched-
uled wastes. The control of toxic and hazardous wastes is
based on the cradle-to-grave concept where all stages of wastes
handling are considered.

However, the installation of individual incinerators for
the disposal of hazardous waste is discouraged as the cumu-
lative effect will bring about serious threat to public health
and safety. Moreover an integrated scheduled waste treat-
ment facility has been set up and in full operation. The
facility includes a sophisticated incinerator approved to
destroy hazardous wastes. It was
approved only after the most
thorough examination on siting,
design, construction and operation
procedures and protocols.

Only under extreme and excep-
tional circumtances would incinera-
tors be licensed and all such applica-
tions would be subjected to very thor-
ough and detailed examination of the
needs and environmental impact. The
detailed EIA procedure will be fol-
lowed. Clinical wastes fall under this
category.

Environmental Quality (Prescribed Activities) (En-
vironmental Impact Assessment) Order 1987

The legal requirement for EIA came into effect on 1
April 1988. Under Scction 34A of the Environmental
Quahty Act, 1974 any person intencling to carry out any o{:
the activities which are prescribed is required to submit to
the Director General of Environmental Quality a report con-
taining an assessment of the impact on the environment.
The report shall be submitted for review prior to the grant-
ing of approval of the activity by the relevant authority. The
installation of clinical waste incinerator is covered under ac-

tivity 18a under the Order.

ENVIRONMENTAL IMPACT FROM
CLINICAL WASTES INCINERATORS

Environmental impact can occur at the various stages
of the installation of a clinical waste incinerator, from site
preparation to operations, if inadequate mitigation measures
are taken. Therefore concern for the environment needs to
be adressed throughout the project cycle; that is right through
planning, designing, site preparation, installation and  op-
eration. Major environmental issues are:

i. Siting

ii. Gaseous emissions

iti. Effluent discharges

iv. Noise

v.  Ash disposal

vi. Health hazards and risk

Site selection

The selection of an appropriate site is important and
need to take into account environmental impact including
risk. The incinerator has to be consistent with existing de-
velopment plan, master plan or land use plan to avoid in-

g —



compatibility of land-use. Of utmost importance for con-
sideration during layout planning is the concept of buffer
zone. The incinerator should be sited in an industrial estate
with adequate buffer zone within the development, between
commercial, industries and residential areas to avoid nuisance.
Here, reference should be made to the Guidelines for the
Siting and Zoning of Industries published by DOE.

Environmental Health Risk Assessment

Environmental health risk assessment (EHRA) is car-
ried out to determine the population risk from exposures to
environmental hazards and part and parcel of the EIA report
for clinical waste incinerators. Here assessment on the expo-
sures to air emissions like dioxins, heavy metals and gases is
determined. EHRA involves hazard identification, dose-
response assessment, exposure assessment and risk character-
ization and the use of mathematical model to predict health
impacts. As in all models there are inherent weaknesses such
as input data, calibration and local conditions, however this
additional information would provide for a more informed-
decision.

Risk Assessment

Risk assessment is also carried out to determine the po-
tential risk from fires and explosion arising from the opera-
tion of the incinerator. From this assessment, mitigations are
implemented to minimize the risk and also a basis for the
PI’CP&I’atiOD OF the cmcrgency rcsponsc Plan.

Selection of incinerators

The selection of incinerator needs to incorporate the find-
ings of EIAs including health impact and risk assessment.
The final selection of the incinerator should ensure efficient
operation with minimal health and environmental impact.
Mitigating measures proposed to minimize environmental
impact need to be incorporated into the incinerator design.
In this case the state of the art technology must be the first
option to control emissions.

Site Prepa.ration

Control of Earthworks

Earthworks contribute the highest impact if not carried
out with proper environmental control. There is a need to
plan the earthworks and implement control measures at the
carliest stage. Appropriate sediment control measures must
be incotporated as part of the development and developers,
consultants and contractors must take this into account in
their estimates and pricing. Sediment control measures must
be in place before other earthworks commence. Earthworks

shall be scheduled to avoid rainy season and detailed
earthworks plan shall be prepared and endorsed by a profes-
sional engineer. The Department of Environment has pub-
lished the Guidelines for Prevention and Control of Soil Ero-
sion and Siltation in Malaysia that provide a useful reference
for housing developers and contractors. Techniques for the
prevention and control of soil erosion are highlighted.

Operation
Control of Air Pollution

Gaseous emissions are the most significant pollutants
arising from the operation of incinerators. Air pollution con-
trol equipment is a very important component of any incin-
erator and in some instance can be as costly as the incinera-
tor itself. Other than gases and heavy metals, incinerators
are also emitters of dioxin and furan. In most cases dioxin
and furan are products of combustion and hence optimum
conditions must be maintained at all times to ensure mini-
mal emission of these products. It is also important to en-
sure that no reformation of dioxin occurs in the subsequent
cooling at the stack.

Control of Noise

Noise is unwanted sound and has various effects on hu-
man beings ranging from annoyance and discomfort to hear-
ing loss. Sources of noise include the burner, fan and other
moving parts. Noise control can be implemented by either
engineering means, separation of source and receptor or
through limiting the hours of operation of the noise source.
As the incinerators are located in industrial estates and most
only operate during the day, noise impact is not expected to
be significant. Engineering methods could be the installa-
tion of quiet machines, insulating the machines or Provid—
ing screens and noise barriers. Generally noise at the bound-
ary of the plant shall be controlled so as not to exceed
65dB(A).

Control of Water Quality

Wastewater generally would be generated from washing
of trucks and storage bins and also sewage. However sewage
could be treated through the central sewerage system. The
wastewater should be disinfected with germicide and biode-
gradable detergents to prevent pollution of the watercourse.

Disposal of Ash

The ash and other residues comprising mainly deformed
metallic such as blades, scalpel and needles from the incin-
erator are to render harmless before final disposal. These
wastes are also classified as scheduled wastes and have to be




managed as stipulated in the Environmental Quality (sched-
uled Wastes) Regulations 1989. However if it can be proven
that the ash and residue are inert it can be considered for

disposal in the sanitary landfill.
Monitoring

The need for environmental monitoring and audit
especially in EIA cases is never over emphasized. It is useful
in enhancing the effectiveness of the EIA system by review-
ing how the predictions and the recommended mitigation
measures actually WOl.‘l{ in reality, and What needs to be done
to rectify the deficiencies. Other than ambient quality moni-
toring, the operators are also required to monitor emissions
from the stack. Stack sampling are normally required to be
carried out every quarterly, however for dioxin, the Depart-
ment has stipulated that it be carried out twice a year. River
water quality both upstream and downstream, of the project
site shall be carried out regularly during construction of the
project. Air quality, noise and vibration should also be moni-
tored. Monitoring shall be carried out by a competent per-
son and reports submitted to the Department of Environ-
ment on a regular basis.

STATUS OF COMPLIANCE

Of the eleven clinical waste incinerators licensed by the
Department of Environment, three are regional incinerators
and the rest old incinerators sited in hospitals mainly in
Sarawak and Sabah. From the enforcement visits and emis-
sions testing conducted all incinerators are able to meet the
standards set.

One issue that has been raised is the predetermined date
for the stack testing of dioxins that some quarter claim does
not reflect the true operational condition as they are pre-set.
However this is the best option available as it is not possible
as yet to measure dioxin on a continous basis.

WASTE MINIMIZATION

The Environmental Quality (Scheduled Wastes) Regu-
lations 1989 requires the generator to minimize the quan-
tity of waste generated through the best practical means.
Generally waste minimiztion is the reduction to the extend
possible of hazardous waste that is generated, treated, stored
or disposed. The benefits of waste minimization are:

® Save money through more efficient use of valuable
resources and reduced treatment and disposal cost.

@ Reduce a generator’s hazardous waste related financial
liablities.

@ Pay off tangibly when local residents are confident

that industry is making every effort to handle its
wastes responsibly.

In the context of clinical wastes the amount of wastes
generated might not be within the control of the hospital
authorities but handling and hence the mix of hazardous
and non-hazardous waste can be monitored and managecl. A
mixture of scheduled and non-scheduled waste is classified
as scheduled waste. In most hospitals more than 80% of waste
is not clinical waste (Tan, H., 2000). It is therefore prudent
to segregate the wastes and only clinical wastes are sent for
incineration. In addition to cost saving, potential health risk
and injuries can be reduced. Here the color—cocling system
under the clinical waste system practice by the MOH is use-
ful.

CONCLUSION

Incineration of wastes especially scheduled wastes has to
be thoroughly planned and the system selected able to meet
all environmental requirements to avoid serious threat to pub-
lic health and safety. The assessment of impacts must be done
based on sound scientific principles and real data used in
predicting impacts so as to arrive at a meaningful conclu-
sion. Equally important is the operation and maintenance
aspect. Monitoring of emissions on regular basis would pro-
vide the necessary feedback on the performance of the incin-
erator and additional mitigation measures implemented if
required.

With the implementation of the Clinical Waste Man-
agement System by the Ministry of Health it is expected that
the final disposal of clinical waste would be done in a more
cost-effective manner at the same time complying with all
the legal requirements. Minimization of wastes through seg-
regation or change in materials would be a challenge for hos-
pital operators in the overall management system might be
useful. The Environmental Quality Act 1974 defines it as a
system comprising of an organizational structure with its
responsibilities, practices, procedures, processes and resources
for implementing and maintaining the system relating to the
management of the environment. It is envisaged that with
this system in place, the disposal of clinical waste would have
minimal impact on the environment. AN
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INTRODUCTION

UNEP Industry & Environment in 1989 launched the Cleaner
Production concept. The concept is relatively simple and
straight forward: make more efficient use of natural resources
(materials, energy and water) and minimise waste and emis-
sions at their sources.

“Cleaner Production (CP)” is an effective way to reconcile
industrial development and environmental protection or to-
wards achieving environmentally sound industrial develop-
ment, and to promote the development towards sustainable
production and consumption patterns or beyond that, sus-
tainable development. CP is a pro-active or preventive ap-
proach. The basic philosophy behind the concept is that it is
better to prevent than cure. And, the best place to implement
strategies is at the source.

CP is a relatively a new, integrative and preventive, environ-
mental strategy for avoiding, or at least minimising, the en-
vironmental impacts from industrial products and services,
and the production, distribution and service processes these
industrial products and services require (Figure 1).

By definition, CP means the continous applications of an
integrated preventive environmental strategy to processes,
products and services to reduce risks to humans and envi-
ronment (UNEP). It is aimed at bringing further improve-
mentg in the environmental performance and reduction of
the environmental impacts related to production processes,
as well as products and services. It can lead to economic as
well as environmental benefits. It is achieved by applying
know-how, by improving technology, and by changing atti-
tudes (UNEP) as exemplified in many CP projects world-
wide.

Not withstanding about the potential benefits and advantages
of CP concept and its pollution prevention measures, much
of the current thinking and practices on industrial pollution
control focuses on what to do with wastes and emissions af-
ter they have been created. This is termed as end-of-pipe
approach or solutions coupled with the imposition of spe-
cific emission requirements or limits based on available prac-

be the more preferre

eration of waste in the first place, and to minimise the use of
raw materials and energy. In long-term basis, CP is the most
cost-effective way to operate processes and to develop and to
produce products. The costs of waste and emissions, in addi-
tion to negative environmental and health impacts, can be
avoided or minimise by applying CP concept from the begin-
ning. CP in production processes. It consists one of the fol-
lowing measures or a combination of them: conserving raw
materials, water and energy, eliminating toxic and danger-
ous raw materials, and reducing the quantity and toxicity of
all emissions and wastes at the source during the production
process (UNEP). For example, on worldwide basis, much
progress has been made in chemical industry to achieve over-
all reduction of waste per ton of product. This has been ac-
complished by approaches ranging from improved house-
keeping to improved processes and process control, develop-
ment of new less polluting products as well as more efficient
utilisation of byproducts. It is therefore important to build
awareness of the economic and environmental benefits of
CP as it often results in sufficient cost savings and that the
payback period for investment in CP technology may be rela-
tively short.

CLEANER PRODUCTION DEVELOPMENT

There are various contributing factors that may facilitate de-
velopment/implementation of policy instruments that can
provide opportunity for creating regulatory and economic
incentives to help promote CP approach. Presumably, ini-
tially at least certain policy interventions will be required to
facilitate a transition and overcome the inertia thus allowing
for necessary changes that will allow further advancement
in the adoption of CP technologies. Policies that prevent pol-
lution should be more effective and cheaper in long term
than policies that induce the treatment and disposal of wastes
that could be avoided.

Factors or drivers that facilitate and encourage CP

i. Legislation and enforcement of government policy re-
quirements, for example compulsory reduction of emigsiong




and discharges by direct regulation through permits or li-
censing conditions, procurement practices, introduction of
mandatory Environmental Management System (EMS) and
reporting requirements or in fulfillment with international-
related agreements as specified to meet the general or spe-
cific obligations such as to reduce specific pollutants;

i1. Increased public awareness about the poduct-related en-
vironmental problems or policies leading to consumer de-
mands as related to environmental protection requirements
or activities and the need to reduce environmental

impacts from the products;

111. Adoption of self-regulation and voluntary industry in-
itiatives and commitments in implementing CP cost efficient
measures, for example by changing to non-toxic input mate-
rial or less harmful process or less polluting technology and
savings in energy usage for improved environmental perfor-
mance of the operation;

iv. Formulation of selective policy instruments or specific
effective incentives for change that promote or favouring CP
instead of end-of-pipe technologies;

v. Availability of funding mechanisms such as the estab-
lishment of special purpose funds for financing CP invest-
ments or providing incentives for change towards CP solu-
tions;

vi. Limited regulatory capacity of the enforcement agencies;

vii.CP incentives can be driven, for instance, by a policy de-
cision such as the need for general reductions of pollution
potential loads from specific industrial sectors due to its
greater share of the total pollution level or resulted from
public pressure on industries to reduce their discharges.

CP Approach - Technology and CP

Approaches to CP can be grouped into three categories,
namely:

a. Level I - reduce waste at source through good housekeep-
ing, process modification, product and change of materials;

b. Level Il - recycling of waste by internal recycling and/or
external recycling;

c. Level III - use of renewable resources i.e. the use of bio-
mass as a renewable feedstock for energy, fuels and chemi-
cals and/or using other sources of renewable energy -solar,
wind, tidal, small-scale hydroelectric.

The assessment and selection of optimal CP approach de-

pends on the optimum combination of technology (processes
and tools) and techniques (how the technology is used).

PROMOTION OF CLEANER PRODUCTION

It is suggested that long-term shifts to CP by industry will
require relevant enterprises to promote the process transfer,
adaptation and adoption of cleaner technologies. The tech-
nological options may range from easier to implement house-
keeping measure, input material change and better process
control to “hard” technology options - equipment/hardware
modification/replacement and change of process technology.
CP adoption also depends on the level of environmental
legislation and its enforcement, the cost of materials and
energy and the cost of management and disposal of waste.

The OECD has suggested three inter-related macroeconomic
driving forces fo cleaner products and processes - market
demand, technological advances and governmental policy to
advance adoption of CP by industry. Market forces and change
in consumer demands can play strong roles in influencing
industry to embark on CP initiatives i.e. to implement changes
in the manufacturing processes or feedstocks, modification
of the product or adopting/developing new technology or tech-
nology innovation. For example, through process improve-
ments can increase the efficiency of converting raw materi-
als into final product and decrease the amount of waste pro-
duced compared to conventional process technologies. Ad-
vances in technology will also provide new opportunities and
options for incorporating proven CP technologies into in-
dustrial production. Government policies can enhance de-
velopment and industrial use of cleaner technologies through
various means such as legislation, regulation, guidelines, stan-
dards, government procurement, government support for
R&D, education/training, information dissemination, incen-
tive scheme to encourage and promote the use of CP by in-
dustry.

Importance of CP Policy Initiatives

i. To allow more widespread practical application of cleaner
production i.e. to move forward from limited individual case
studies and demonstrations towards broad-based implemen-
tation of CP principles;

ii. To incorporate CP methodology and approach into exist-
ing policies, regulations and practices;

iii. To encourage in-plant cleaner production assessment and
use of preferred best management practices for environmen-
tal improvements of industries such as in the areas of waste
water reduction and energy efficiency;

iv. Incorporation of CP within the EMS service or produc-
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tivity improvement options and/or other aspects such as en-
ergy efficiency, health and safety, quality, industrial man-
agement systems; :

v. Creation of a market demand or opportunities for CP pro-
ducts and services;

vi. Formulation of action plan or the promotion of CP as
part of the long-term overall strategy to encourage, facilitate
and co-ordinate implementation of CP practices or options
including waste minimisation and related activities includ-
ing training, awareness raising and information dissemina-
tion;

vii.Development and implementation of relevant economic
instruments;

viii.To facilitate transfer of technology and know-how for
minimisation of industrial pollution for improved environ-
mental performance;

ix. Development of institutional mechanisms responsible for
and are capable of developing and implementing CP
programmes and plans;

Constraints

i. Difficulty in transferring theory into practice or practical
implementation of CP - proving that preventive approach
and CP is an efficient way of achieving environmental im-
provements and the evidence must be abundant and convinc-
ing;

ii. Lack of awareness of the potential for preventive actions
or process oriented CP approach in various industries as com-
parcd to the end-of-pipe technologies and their applications;

iii. Lack of financing or financial supports - it has been
recognised that lack of investment funds for cleaner technol-
ogy restrains the move towards CP. CP application can also

means additional investment. Hence, there is a need to es-
tablish revolving funds or similar instruments that would

focus on financing investments in cleaner technology;
iv. Lack of industry-support mechanisms to encourage CP

adoption. Thus, greater commitment and promotional efforts
nepc] to be initiated and sustained;

v. Preference over the established or traditional end-of-pipe
solutiong.

CLEANER PRODUCTION POLICY
INITIATIVES

Development of cleaner production policy initiatives or in-

struments will necessarily help to pave the way and create
the conditions or provides mechanisms towards more wide-
spread adoption of cleaner production concepts in the vari-
ous sector-specific industrial-manufacturing practices. There
is an obvious need for an overall strategy to establish a CP
program and developing strategies and policy instruments
for promoting CP. A strategy is a plan for achieving speci-
fied objectives. It basically sets out the broad guidelines to
apply the principles of CP that will determine the framework
of an action plan and setting priority to implement the CP
strategy.

As shown in Figure II, it has been suggested that there are
three (3) broad categories of policy instruments, viz.;

i. Regulatory (administrative or directive based) instruments
- imposing legal control, prescribed limits over the regu
lated activities;

ii. Market-based or economic (incentive or disincentive-
based) instruments
- creating or adjusting positive or negative financial con
ditions governing or stimulating the activities;

iii. Informative (information-based) instruments
- linking or giving information to increase knowledge,
awareness and understanding about the activities;

The activities that support the efforts of industry to
adopt CP approach

i. Development and implementation of national CP
programmes and comprehensive plan to promote CP includ-
ing identification of specific action items that must be ac-
complished to implement the strategy;

ii. Establish long-term commitment to CP and introduction
of administrative mechanisms for promoting and implement-
ing the CP concept;

iii. Encourage the use of in-plant CP assessment methodol-
ogy and adoption of CP to bring about improvements in the
product and service areas and production process in indus-
trial facilities;

iv. Encourage CP investments beyond current demonstration
projects or activities;

v. Encourage capacity building in technology transfer,
adaptation and adoption;

vi. Promote Research and Development (R&D) into cleaner
alternative technologies;
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vii.Facilitate the adoption/adaptation and transfer of CP technologies;
viii.Networking, dissemination and exchange of information;

Overall, a very important motivator that can significantly support the promotion of CP is to upgrade the capacity to adopt/
adapt CP principles. Thus, the need for the various relevant parties or stakeholders to undertake the capacity-building role
in the areas of awareness raising and training activities such as through the launching of demonstration projects or otfier
practical examples, technical assistance in the application of methodological tools used to identify and assess cleaner
production options, information collection, exchange and dissemination on a continous basis about the CP concept and its
real, quantifiable benefits - both economic - by reducing the costs and environmental - by reducing tfie releases of pollution
and waste, the needed financing and investments in cleaner technologies and developments as well as economic incentives,
the required CP policy initiatives or introducing policy changes to promote CP.

CONCLUSION

For the purposes of CP promotion, it is generally acknowledged that whatever form of non-regulatory approaches taken,
they are not an alternative to conventional regulation. Rather, they should be viewed as an additional management tool for
policy makers, which is complementary to traditional or regulatory approach.

As a complimentary to the existing “command-and-control” regulatory based scheme of industrial pollution control and
prevention, there is the need to promote the widespread adoption of the principles of Cleaner Production (CP) in the country.
Further efforts should also be directed to developing/implementing associated supporting activities related to CP such as
training and capacity-building efforts, providing technical support, networking and co-operation with other interested insti-
tutions and certain focuses on the collection of information on CP. Initiatives must be made to widely disseminate of relevant
information regarding the techniques, opportunities and benefits of CP including waste minimisation can contribute to-
wards promoting CP.

The importance of developing strategies and policies and/or other enabling measures to adopt and implement preventive
environmental approach to pollution reduction through cleaner production has been acknowledged. A range of complemen-
tary policy instruments may be required to promote cleaner production including the need to develop incentive-based direc-
tives or specific policies to encourage CP or change in environmental laws/policies to reduce the barriers but helps to foster
the adoption of cleaner production. As a prerequisite, it will also support any initiatives towards introduction of policy
instruments that will help financ-
ing cleaner production. All these ef-
forts are needed in order to eventu-
ally achieve significant trend to-
wards cleaner production in indus-
try sectors or at least provide a com-
prehensive policy framework and
action plan or undertakings relat-
ing to the promotion of CP prac-
tices and environmental improve-
ments. Nevertheless, technology
development and advancement,
market forces and government poli-
cies are together needed and can
contribute, facilitate and intensify
concerted action towards CP ap-
plication or adoption by industry.
Governments, business,
organisations and consumers all
have their roles to play in address-
ing and advancing CP initiatives or
movement.
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