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ABSTRACT

Following rapid development particularly in the urban-industrial sector
during the 1970-80 decade, the number ofair pollution sources and emissions
in Malaysia has correspondingly increased. Although the Clean Air Regu
lations under the Environmental Quality Act1974 were gazetted in 1978, there
have been some obvious problems relating to their effective implementation.
This paper presents an appraisal of air quality situation in Malaysia with
particular reference to air pollution potential, city-industrial effects, haz
ardous point sources and air quality management strategies. Illustrations
from specific local examples are also presented.

ABSTRAK

Berikutan pembangunan pesat yang dialami terutamanya di sektor per-
bandaran-perindustrian dalam dekad 1970-80, jumlah punca dan keluaran
pencemaran di Malaysia telah juga meningkat. Walaupun Peraturan Udara
Bersih di bawah Akta Kualiti Alam Sekeling 1974 telah diwartakan pada
1978, terdapat berbagai masalah dalam mengimplementasikannya. Kertas
ini mengutarakan suatu tinjauan mengenai keadaan kualiti udara di Ma
laysia dengan tumpuan khas kepada keupayaan pencemaran udara, akibat
bandar-perindustrian, keluaran pencemaran daripada punca-punca bahaya
dan strategi pengurusan kualiti udara. Gambaran daripada contoh-contoh
tertentujuga diberikan.

INTRODUCTION

For a long time several observers have expressed theview that air pollution
is never likely to be an importantproblem in Malaysia simply because the
latter is generally well-endowed with ranfall in the order of 2200 mm or
more a year which can presumably do the cleaning up. Recent reports on
thestateof air quality in Malaysia and othertropical areas, however, have
cast a considerable doubt on this assumption particularly in and around
urban centres. Thispaperprovides an overview of the state of air quality
in Malaysia following the post-Merdeka development with particular
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reference to emissions and levels of pollution, air pollution potential, city-
industrial effects, hazardous point sources and air quality management.

POST-MERDEKA DEVELOPMENT

The country's approach to planned development in the early years after
Merdeka in 1957 followed closely the thinking of the growth-oriented
economists. The five-year plans were very much oriented towards infra-
structural and economic development with emphasis beingplaced on sec
toral development, especially that of agriculture, mining and the primary
industries withthe main objective of promoting economic growth (Mohd
Nor Abdul Ghani 1981). Meanwhile, infrastructural improvements were
directed at facilitating the transportation of economic goods for market
ing.

Theintroduction of theNew Economic Policy (nep)in 1970 brought
about changes in the strategy for development. The NEP proceeded to
focus attention on a two-pronged national goal, i.e. the eradication of
poverty irrespective of race, and the restructuring of society so that eco
nomic vocation would no longer be identified with any one racial group.
The economy was further diversified and in a way also decentralised with
more and more land developed for agriculture and resettlement, new in
dustrial estates being set-up outside the Klang Valley Region, and the
provision of better and more modern infrastructure and transportation
facilities.

Increased logging activities and an aggressive national land develop
ment programmes since Merdeka have resulted in large areas of forest
being cleared. A survey in 1966 shows that in Peninsular Malaysia, about
9.1 million hectares of the total land area were under primary forest ac
counting for some 69 percent of the land (Lee 1973). Today, the land area
under primary forest has decreased to around 6 million hectares. A large
part of the clearedland had beenusedfor agriculture, urban and industries.
Atpresent rubber occupies a total of1.9 millon hectares; oil palm 1.5 million
hectares; padi about 0.6 million hectares; cocoa about 0.3 million hectares;
and coconut about 0.3 million hectares. The transformation of forest areas
into agriculture isevident through landdevelopment by the Federal Land
Development Authority (FELDA) and thevarious state landdevelopment
authorities. FELDA alone, which in 1960 had opened up about 4,200 hec
tares, haddeveloped about 600,000 hectares offormer forest landby1985,
into agriculture. The agriculture development also saw the establishment
of processing factories such as rubber factories and oilpalm mills which
are potential air pollution sources closeto high population concentration
areas.
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Alongside agricultural development, urbanization process had also
been rapid, fuelled byindustrial growth and theprovision of infrastructure
andtransport facilities. The rapid growth ofurban areas, especially within
the Klang Valley Region, had led to the problem of solid waste disposal
andfurther problem ofairpollution through open burning of solid wastes
to add to the pollutants produced bydomestic fuel burning. In fact more
than 55 percent of the 210 refuse disposal sites in Peninsular Malaysia
have been found to be practising open burning (Department of Environ
ment 1986).

Various supportive industries were also opened up to cater for the
rapid expansion of urban areas, housing, manufacturing and other in
dustries, infrastructure and transport. Other industries such as quarries,
cement works and steel mills whose operations are located eitherwithinor
in thevicinity ofurban areas forminimizing cost are also posing problems
insofar as air pollution is concerned.

POLLUTION SOURCES AND EMISSIONS

Following rapid development, urbanization andindustrial expansion over
the last 15 years, the number of pollution sources in Malaysia has corre
spondingly increased. In 1957, the country had only two plywood factories,
about 100 sawmills and 20quarries (Tan 1982)., According to the Depart
mentof Environment, in 1987 these have increased to over8,000 including
some 14 thermal power plants, 2,254 other fuel combustion sources, five
cement plants, 305 quarries, 1,624 wood-based industries, 320 industrial
process industries and 684 other mineral product industries, 57 petroleum
industries, 1,258 rice mills and 346 metal industries. In addition, there were
4,005,172 registered vehicles in Peninsular Malaysia at the end of 1986
with 3,720,866 using petrol and 260,423 using diesel. In the larger urban
centres, vehicular concentration is even more glaring particularly during
peak periods. In the Klang Valley, latest estimates show that the annual
airpollution load due to motor vehicles isasmuch as 78 percent (Depart
ment of Environment1986). The latest traffic count by the Kuala Lumpur
City Hall in1986 at the Federal Territory Kuala Lumpur-Selangor border
along the Kuala Lumpur-Klang Highway shows that the daily flow was
in the region of 318,000.

The Department of Environment estimated that in 1987 some 1.9
million tonnes of air pollutants were released into the atmosphere as a
result of fuel combustion in Peninsular Malaysia assuming no pollution
control equipment was installed (for comparison the 1980 percentage is
given inbrackets). Ofthis, 63.5 percent (69.9 percent) were carbon mono
xide, 14.1 percent (9.6 percent) sulphur oxides, 5.0 percent (8.1 percent)
oxides of nitrogen, 16.2 percent (10.6 percent) hydrocarbons and 1.2 per-
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cent (1.8 percent) dust. Transportation (mainly motor vehicles) accounted
for about 82.7 percent (82.1 percent) of the pollution load, the rest were
contributed by burning of liquid fuel in boilders and power plants at 17.1
percent (11.4 percent) and the burning of solid wastes and agricultural
wastes at 0.2 percent (6.5 percent). The estimates also show that petrol-
powered vehicles accounted for about 97.8 percent (90 percent) of the 1.2
million tonnes of carbon monoxide and some 98.4percent (86percent) of
the 307,691 tonnes of hydrocarbons. In 1980industrial boilers and thermal
power plants contributed more than 90 percent of the 223,000 tonnes of
sulphur oxides besides an estimated 20,000 tonnes of particulates and
190,000 tonnes of carbon monoxide generated from sixiron and steelworks
assuming no control equipment was used.

Meanwhile air monitoring results indicate that:

1. ambient air quality over 80 percent of the areas monitored-in 1983
failed 50or more percent of thetime to comply with theproposed Malaysian
standard for total suspended particulate matter of 75 ug/m3. In Kuala
Lumpur near Pudu, the standard was not met 99 percent of the time. In
fact not a single area monitored was free from dust pollution at all times.
According to the Departmentof Environment, in 1987 the air qualityfor
most urban centres (69 percent) remain unsatisfactory. The large urban
centres of Pulau Pinang, Petaling Jaya, Kuala Lumpur and Johor Bahru
recorded annual mean value that ranged from 110.0 to 182.6 ug/m3, far
exceeding the acceptable proposed standard. Only Kuala Terengganu,
Kuching, Shah Alam and Kota Kinabalu recorded annual mean values
which were below the acceptable proposed standard.

2. The standard for sulphur dioxide (S02) was satisfactorily met in
most areas monitored in 1983, except for two industrial areas in Johor
Bahru and Prai (Department of Environment 1986).

3. Lead (Pb) level in the atmosphere remained high especially in the
commercial areasof major cities, namelyKuala Lumpur and Georgetown.
In 1982, theambient standardfor leadof 1.5 ug/m3was notmet75percent
of the time in Kuala Lumpur near Pudu, and 42 percent of the time in
Bangsar and Georgetown (Department of Environment 1986). Following
the reduction of Pb content in petrol to 0.4 mg/1 by July 1985 the ambient
lead was somewhat lower than the pre-1985 levels in some parts of the
Kuala Lumpurcommercial areasbut were still in excess of the WHO long-
term goals. One of the main reasons for this was the continued increase of
road traffic and the non-existence of gaseous emission standards (other
than black smoke) to facilitate exhaust emission control.

4. Although carbon dioxide, oxides of nitrogen and ozone have not
been wide spread, they are fast becoming serious problems in localised
areas. The 8-hour average for carbon monoxide for some of the major
roads in the Kuala Lumpur commercial area ranges from 5-16 p.p.m.
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Levels as high as 50 p.p.m. or more have been recorded at some of these
sites. Diurnal variations of oxides of nitrogen measured at the City Hall
building persisted beyond the recommended level of 60 p.p.b. from 0630
to 1130 hours and from 1500 to 0130 hours. Likewise an increased ozone

levels especially after noon was also observed indicating a significant pho
tochemical reaction process during the period.

These figures, although somewhat sketchy and fragmented, illustrate the
present state of air pollution in the country. It will be observed that es
pecially in urban areas the levels for certain types of pollutants have al
ready exceeded the long-term goals recommended by the W.H.O. However,
studying these figures in isolation is not sufficient to fully appreciate the
extent to which air quality will deteriorate in the future. The atmospheric
component has to be taken into account simultaneously.

AIR POLLUTION POTENTIAL

Once air pollutants are released from their respective sources, what happens
to them next will depend largely on the behaviour of the atmosphere es
pecially the latter's ability to dilute and disperse pollutants.

The capability of the atmosphere to disperse pollutants is called the
air pollution potential, a quantity independent of source distributions or
strength. It is a function of two key meteorological factors, the mixing depth
and the average wind speed through the mixing layer. The former is de
fined as the height above the earth's surface through which relatively
vigorous verticalmixingoccurs (Holzworth 1969 & 1974). The ventilation
volume which is derived by multiplying the mixing depth and the average
wind speed through the mixing layer gives an indication of air pollution
potential in the area. The greater the ventilation the more pollutants are
dispersed and diluted, and the smaller is the pollution hazard. On the other
hand, the smaller the ventilation the less pollutants are dispersed, and the
greater is the pollution hazards.

Observations based on data from Subang indicate that about 90 per
cent of the morning ventilation volumesfall within or below 2,000 m3s"x
and97percent of theafternoon values belong to thecategory 6,000 m3s"1
and less (Sham 1976 & 1980). Indeed, 85 percent of the morning values
come within the category of 1,000 m3s"1 or lessand 84percent of those in
the afternoon fall in the category 2,500 m3s~1 and less. The critical values
used by the U.S. National Air Pollution Potential Forecasting Program
(nappfp) to classify hazardous conditions are respectively 2,000 m3s_1 for
the morning and 6,000m3s~1 for the afternoon. Thus, if we use theseas the
basis of assessment, it becomes obvious that the situation of air pollution
potential in the Klang Valley can be more serious than those observed in
some mid-latitude locations like Los Angeles or New York (Figure 1).
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FIGURE 1. Monthly mean ventilation volume at Los Angeles and New York and
some selected Malaysian cities

Similar assessments of air pollution potential for Pulau Pinang, Johor
Bahru and Kuantan show that the atmospheric capability in those places
was also restrictive (see Lim 1980; Zainab Siraj 1980; Kiftiah Razak 1981)
in as much it was for the entire low latitude areas of Southeast Asia (Sham
1984a).

THE CITY EFFECT

The situation obviouslybecomesmore complex in city areas. Here, following
the modification of the atmosphere by urbanization, pollution dispersion
takes place in a manner different from those observed in rural areas.
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Observations carried out over the last 15 years in the Klang Valley
indicate that the commercial centres are usually several degrees warmer
than the surrounding country-side (Sham 1973, 1979, 1980). On the average,
the mean annual temperature difference between the city and the airport
was approximately 1-2°C but under calm nights, the urban-rural tem
perature differential could go up to 8°C(Sham 1984b). The maximum in
tensity of the heat island for some selected urban centres in Malaysia is
shown in Table 1.

TABLE 1. Intensity of heat island for selected urban centres in Malaysia

_, Maximum _
Centre heat island CC) Source

Kuala Lumpur-
Petaling Jaya
Georgetown
Johor Bahru

Kota Kinabalu

6 Sham (1973, 1979)
8 Sham (1984b)
4 Lim (1980)
3 Zainab Siraj (1980)
3 Sham (1983)

Recent study on the effects of the merging Klang Valley conurbation
on temperatures (Sham 1986) indicate the following major points:

1. Maximum temperatures roughly coincide with built-up areas.
Generally this is true during both day and night although the day-time
temperature distribution patterns appear to be more irregular than those
at night. During the day, maximum temperatures can also occur outside
the commercial centres.

2. In the Klang Valley, relatively steep temperature gradients were
observed at the periphery of each settlement area or city.

3. In each of the urban settlements within the conurbation, there can
occur several heat islands and a number of cool islands indicating the sen
sitivity of temperatures to land use types.

4 Maximum afternoon temperatures occur most frequently in the
relatively newer settlements. In the more established areas where mature
trees have grown to provide shades, the maximum temperatures werelower.

5. It was also noted that the heat island intensity for Kuala Lumpur
in the survey wassmallerrangingfrom 2°-4°C compared to a similarsurvey
earlier (Sham 1984b). This could be attributed partly to the possible in
fluence of the tree-planting programme of the City Hall or the rapidity
with which the surface features of the surrounding area has been modified
over the last few years or both.

6. Proximity to the sea does not necessarily ensure cooler afternoon
condition and lower temperatures. In the survey, Port Klang recorded one
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of the highest afternoon temperatures in the Klang Valley area despite its
close proximity to the sea. Obstruction of the sea breeze by buildings stand
ing close together may have caused a 'shadow' effect resulting in higher
afternoon temperatures. A similar situation was also observed in Kota
Kinabalu and Georgetown, Pulau Pinang (Sham 1983 & 1981).

7. Data from the longer meteorological records show that during the
period 1971-83, the mean annual minimum temperature from urban Petahng
Jaya 0.6°C higher than that of the airport. There was also an overall in
crease of mean annual minimum temperatures by 0.7°C for Petaling Jaya
and 0.9°C for Subang Airport for the period 1969-83.

8. The five-month running means of minimum temperatures for
Petaling Jaya for 1971 to 1983 indicates that there has been an overall in
crease of about 1.2°C with a marked upward swing round about 1976-77.
A similar pattern was also observed at Subang Airport. In this case the
overall increase of mean minimum temperatures was smaller, in the region
of 0.5°C with a marked upward swing round about 1977-78.

9. An analysis of the number of months in a year having minimum
temperatures greater than the period average (1969-83) indicates that
there is an increase of nearly 80 percent when the first and second half of
the period are compared. A similar pattern was also observed for Petaling
Jaya; the corresponding increase was nearly 100 percent.

10. An analysis of the number of days, with temperatures less than
22.8°C (the average minimum temperature for Subang) at Subang Airport
and Petaling Jaya shows that for the period 1971-83, the average number
of cooler day at Subang Airport was in excess of that in Petaling Jaya by
61 days or 164 percent. For individual years, the figure ranges from 20
days (1980) to 124 days (1978).

11. Similarly an analysis of the number of days with temperature
greater than 23.4°C (the average minimum temperature for Petaling Jaya)
at Subang Airport and Petaling Jaya indicates that for the period as a whole,
the average excess of Petaling Jaya over Subang Airport was 113 days or
113.3 percent. For individual years, the figure ranges from 64 days (29.0
percent) in 1983 to 265 days (464.9 percent) in 1977.

The effect of urbanization is not only confined to horizontal distri
bution of temperatures but also to those in the vertical direction with far-
reaching consequence. Overseas studies (Oke 1974 & 1979) have shown
that the thermal influenceof a large city commonly extends up to 200-300 m
and even to 500 m and more. When the warm air is advected by the wind,
an urban 'plume' in the downwind region is formed; in calm condition, an
urban 'dome' may be created (Figure 2). Under the latter condition at night,
the city can even create its own circulation with wind blowing from the
cooler surrounding area into the warm city centre bringing with it plume
from the outskirts into the city area. In both cases, however, these modified
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FIGURE 2. Schematic representation oftheform oftheairlayer modified bya city
(a) with steady regional airflow,
(b) in calm conditions (afterOke 1976)

urban air layers are invariably being capped by an elevated inversion in
hibiting upward dispersion of pollutants.

Buildings and structures inthe urban area further complicate the air
flow pattern in the city and hence air pollution dispersion (Figure 3). For
some areas, thesituation ismade more complex bytheproximity to thesea
and the detailed topography inwhich they are located. The Klang Valley
Region is a good example. Here there is a reversal ofwindflow during day
and night (Sham 1981). Atnight, the windflow isfrom the easterly quarter,
blowing from Kuala Lumpur-Petaling Jaya towards Shah Alam, Klang
and Port Klang. During the day, the flow pattern is reversed, the wind
blows from the seainland. Such flow patternsare likely to cause much of
the pollutants produced within the valley toremain very much where they
are. Underthe circumstances and in view of the rapid development of the
valley itself, one wonders ifitis not bad planning to concentrate too much
of industrial activities within the KlangValley conurbation. Already, the
Klang Valley had more than 90 percent ofall industrial development in
Selangor and the Federal Territory taken together.

AIR QUALITY AROUND HAZARDOUS POINT SOURCES

Besides deteriorating air quality in the large urban centres, air quality
degradation is also experienced around 'hazardous' point sources such as
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FIGURE 3. Airflow in the vicinity of a tall building (B) behind a lower building
(A). Shaded areas denote increase in airflow (Penwarden &Wise 1975)

cement factories, quarries and steel mills. Measurements by the Depart
ment of Environment show that the boiler used by Malayawata Steelmill
inPrai produced SO* loadof 13.1 kg/year in 1983; Tasek Cement in Ipoh
emitted on average about 57.7mg/Nm3 of dust in 1986 and; the quarries
in Batu Caves emitted particulatematters to a total of 2.64 x 103tonnes/
year in 1985.

Table 2 shows the stateof air quality based on certain selected para
meters at locations in the vicinity of selected hazardous point sources in
Peninsular Malaysia. The high concentration of ash and solid particles
emitted by the ricemill, steelworks and cementplants is a hazard to health
as they are located near residential areas. In fact the data were measured
notat thesources ofemission, but in the residential areas nearby. The S02
emission atPrai Industries exceeds the proposed standard of50 microgram/m3.

THE ENVIRONMENTAL QUALITY ACT 1974 AND AIR
QUALITY MANAGEMENT

The most significant and comprehensive piece of legislation concerning
environmental management inMalaysia istheEnvironmental Quality Act
(EQA) which was passed by Parliament in 1974. Among other things, the
Act provides for the appointment of a Director General of Environment
whose duties and functions include the issuing of licences for waste dis
charge and emission, the formulation of standards, the coordination of
pollution research, and the dissemination of information and educational
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TABLE 2. Air quality in the vicinity ofselected hazardous point sources in

Peninsular Malaysia

Location Parameters

Ash Total solid so2

Chemor (near APMC),
Perak (1985) -

574 —

Ipoh (near Tasek Cement)
(1985) -

477 —

Teluk Kechai (near lpn
rice mill), Kedah (1985) 500 620 —

Prai (near Oriental Steel)
(1984) 66 210 —

Batu Caves (near quarries)
(1985) 99 248 —

Prai Industries (1985) —

"

54.9

Source: Department of Environment
Note: Ash and total solid units are in mg/sq.m/day and S02 in microgram/m3

materials to the public. To assist the Director General, a Division (now
Department) of Environment (doe) was established in 1975. In order to
administer the Act, the DOE developed a three-pronged strategy asfollows:

1. short-term measures (statutory) to control pollution and take
remedial actions;

2. medium-term measures (non-statutory) to provide guidelines for
planners and developers so that environmental considerations may be
incorporated into developmental activities; and

3. long-term measures through the Environmental Impact Assess
ment (EIA) procedures so that adverse environmental impacts ofprojects
may be minimized if not prevented altogether.

The first two ofthese strategies have been effected almost immediately.
The third could only be made mandatory after the amendment to the EQA
was passed in 1985 and gazetted on 9January 1986 (Department ofEnvi
ronment 1988). Prior tothat, 'EIA reports' for certain specific projects were
prepared only as part of the normal process of getting approval from the
DOE.

For air pollution control measures, two sets ofregulations were gazett
ed: Motor Vehicle (Control ofSmoke and Gas Emission) Rules, 1977 and
Environmental Quality (Clean Air) Regulations, 1978. Inaddition to these
regulations, the recent Environmental Quality (Control ofLead Concen
tration in Motor Gasoline) Regulations 1985 is also of relevance to air
pollution control management. These regulations restrict the import or
manufacture ofany motor gasoline which contains lead or lead compounds
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expressed as lead in excess of 0.40 gramme per litre including the sale of
motor gasoline at petrolstations. The Regulations alsoprohibit the import,
manufacture and sale ofmotor gasoline containing leador leadcompounds
in excess of 0.15 gramme per litre on and after 1st. January 1990.

Under the Motor Vehicle Rules 1977, it is an offence for motor vehicles
to emitdark smoke in excess of 50Hartridgeunits.This is especially rele
vant with respect to diesel-powered vehiclessuch as buses, lorries and taxis
which operate in concentrated numbers in urban centres. The DOE is still
working on standardsfor exhaustgasemissions appropriatefor Malaysia.
Environmental Quality (Clean Air) Regulations 1978 provide for detailed
specifications onwaste burning, darksmoke emissions byfactory chimneys,
and the emissions of air impurities. With effect from October 1978, it was
mandatory for new industrial and trade premises to ensure that smoke
emissions are not darker than shade no. 1 on the Ringelmann Chart for
burning equipments using liquid fuel and shade no. 2 for those using solid
fuel. For trade premises which were in operationbefore October 1978, the
smoke emissions shouldnot bedarker than shadeno. 2 of the Ringelmann
Chart with effect from March 1979.

Asforair impurities, three sets ofemission standards (A, Band C)were
prescribed. All new industries established after October 1978 had to comply
with standard C which is the most stringent. Existing industries, on the
other hand, were given a maximum of two years to comply with standard
A which is the most relaxed,and a further year to meet standard B. In cases
where technological and economic considerations do not permit the ins
tallation ofpollution control measures, theoperators areallowed to apply
to the DirectorGeneral of Environment for a licence to contravene speci
fied acceptable conditions.

Controls of air pollution through legislation such as those described
aboveare mostly short-termand remedial in nature. As a complementary
strategy to minimize pollution, Guidelines for the Siting and Zoning of
Industries were introduced (Division of Environment 1982). The main
feature of this strategy is the incorporation of the environmental compo
nent as an integral element in the medium term development planning
process with a view ofbringing about an ecologically balanced relationship
between development andenvironment. Under these guidelines, theuse of

' 'buffer zones' is encouraged between industries and residential areas or
even between different industrial areas. The guidelines also allow for light
industries to be located near housing or inbuilt-up areas provided thatthe
distance between them meet the stipulated requirements ofthe Department
of Environment.

While the main objective of the short and medium-term strategies
described sofar isbasically to ensure that the existing industries and other
pollution sources are subject to direct controls or 'add-on' technologies
and that land useplanningbe employed fully as an effective tool to minimize
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adverse environmental effects, such remedial controls alone, however,
without the support of some form of preventive measures were thought to
be inadequate. In view of this, an Environmental Impact Assessment (EIA)
as an integral part of an overall project planning was proposed (Goh 1977).
Unlike pollution control legislations, EIAis essentially a preventive measure
and an aid to the environmental planning of new project or to the expan
sion of existing ones. It is designed basically to identify and predict the
magnitude of environmental impacts of proposed projects so that adverse
environmental effects may be avoided. Early identification of likely impacts
also enable the environmental experts to study in depth a limited number
of impact areas which are most likely to be of major significance. With the
recent amendment to the EQA, environmental impact assessment is now
mandatory for activities prescribed by the Minister in consultation with
the Environmental Quality Council.

In addition to the three-pronged strategy adopted by the Department
of Environment, the other major thrusts in the management of the environ
ment which are relevant to air quality include:

1. Presiting evaluation of new industrial sources;
2. Monitoring and surveillance;
3. Investigation of and action on complaints;
4. Cooperative research into effluent treatment technology; and
5. Education.

STRATEGY IMPLEMENTATION: SOME OBSERVATIONS

It was noted earlier that several legislations pertaining to air quality had
been gazetted and are at present fully enforced. However, while such legis
lations have obviously been useful, the seriousness with which these control
measures has been implemented is still an open question. The effectiveness
of the quantum of fines levied upon non-compliance is also questionable.
Tables 3 and 4 show that although the maximum allowable fines are high,
the actual amount paid for non-compliance is small. For court cases and
with the exeption of 1981, all other cases on the average were fined less
thanM$2,000 each. For compounded cases, the average compound ranges
from M$300-$404 (Table 3). Vehicles issued with summoms on the average
paid only between M$6-$62 each. As a deterrant such fines are meaning
less. For many, it is cheaper to flout the regulations than comply with
standards.

The provision of Guidelines as a medium-term measure is commend
able. The effectiveness of these Guidelines as a tool in the management of
environment, however, is still uncertain. No study has been made to assess
the extent to which these Guidelines have been used effectively. For meaning
ful results, such Guidelines need to be made more binding.
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TABLE 3. Number of factories taken to court and compounded under the Clean
Air Regulations,1981-84

1981 1982 1983 1984 Total

Fined:

No. of factories

taken to court 1 8 29 65 103

Amount (M$) 4 000 14 300 44 300 84 150 146 750

Average (MS) 4 000 1 787 1 528 1 295 1 425

Compounded:
No. of factories

compounded 38 175 135 87 435

Amount (M$) 12 250 52 450 54 450 35 150 154 300

Average (M$) 322 300 403 404 355

Source: Department of Environment, 1986

TABLE 4. Summons issued to motor vehicles for emitting dark smoke 1981-87

Year Vehicles issued Amount Average

with summons collected (M$) (M$)

1981 1 516 32 895 21.70

1982 1 406 87 609 62.31

1983 2 509 65 406 26.07

1984 2 620 106 930 40.81

1985 2 059 46 760 22.71

1986 3 971 23 615 5.95

1987 4 712 25 580 5.43

Total 18 793 388 795 20.69

Source: Department of Environment, 1988

It is still too early to pass any judgement on the effectiveness of the
EIA Procedure in the Malaysian context. The Department of Environment
records show that even before EIA became mandatory, some 29 projects
(1981-84) were subjected to informal EIA through the normal procedure of
project planning and approval of the Department of Environment. If this
figure is anything to go by, there is no reason to be doubtful about the
acceptance of the contribution of the EIA to environmental conservation
by the industries, developers and project initiators. However, while EIA in
itself is acceptable as a planning tool in resource conservation and en
vironmental management, it is still uncertain if it does not serve purely as
an administrative requirement and remains very much as an academic
exercise. We are still unsure, for examples, as to how much of the recom-
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mendations especially those with respect to mitigating measures and moni
toring is being strictly adhered to. Post-audit, for example, is only rarely
considered if at all. In many cases, this part of the EIA Procedure is usually
ignored.

Closely related to EIA and an important component of the pollution
control programmes is a continuous assessment of the state of the environ
ment generally and air quality particularly including baseline studies and
monitoring. The latter is necessary in order to ensure that environmental
standards and goals are met. Baseline studies, on the other hand, help to
identify the status of existing condition and are useful in the preparation
of EIA statements. Monitoring and research, however, require good support
funds. Without meaningful allocations the effectiveness of monitoring
and research will suffer. Within its limited allocation, the Department of
Environment is hardly expected to undertake monitoring and research
single handed. It is here that cooperation from federal, state, the non
governmental organisations (the NGOs), the universities and the press can
come in handy.

While recognizing the importance of legislations and institutions in
the administration of policies and programmes of environmental manage
ment, public support is essential in order to ensure success of such prog-
rammes.No conservation programme, however good it may be designed,
can be completely successful without public support. The latter can only
be expected from well-informed citizens who are aware of the problem,
committed and willing enough to do something about it. Recent studies by
the Department of Environment show that generally people are responsive
to efforts to improve environmental quality and that the mass media play
an important role as a disseminating agent.

At both the federal and state levels, efforts to educate the public and
disseminate environmental information must be intensified. Since envi

ronmental education is basically aimed towards community action, efforts
to reach the different target groups must be varied involving both govern
mental institutions and agencies and a wide variety of NGOs including private
and commercial enterprises.

The role of NGOs in environmental education cannot be over-emphasized.
Their activities transcend political and religious beliefs and are directed at
effecting changes and shaping attitudes, and so, both directly and indirectly
are involved in environmental education. Of great significance is the role
of NGOs in providing a mechanism for feedback to the government and its
regulatory agencies on negative side-effectsfrom programme implementa
tion. They provide the watchdog function on behalf of the public on the
use and abuse of natural resources, conservation, professional practices
and other activities of the government and private sectors which adversely
impinge on the environment. The feedback from NGOs can take many
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forms including newsletters, magazines, exhibitions, talks, forums, seminars,
training workshops and campaigns.

CONCLUSION

The paper has presented a brief overview ofthestate ofairquality in Ma
laysia with special reference topollution emissions, air pollution potential,
city-induced effects and air quality management. The paper observes that
while there hasbeen some improvement, certain aspects of the atmospheric
environment havebeen deteriorating particularly in the larger urban centres.
It also notesthat dueto itsgeographical location, the dispersive capability
of the atmosphere in this part of theworld is restricted producing a high
potential for pollution. This together with a rapid increase of pollution
sources especially during thelast 10 to 15 years hasbecome a serious concern
for the need to conserve air quality. The EQA 1974 and its subsequent
amendments havegone a longway in our efforts to conserve and enhance
airquality. There are, however, a great deal more to bedone, upgraded and
consolidated. These include improvements in certain aspects of the legis
lations, monitoring and assessment, implementation and enforcement of
by-laws and other environment-related legislations by the state and local
governments, public awareness andeducation and the cooperation of all
concerned parties especially the mass media.
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