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1. Introduction

1.1 Background
The fastest growing region in the worlcL Asia has \\citnessed a remarkable increase in the

level ofeconomic activity over the last quarter ofa century. Inevitably this has been accompauied
by increases in emissions of pollutants, with the industrial sector being responsible for both the
largest increases in output as well as environmental pollution. In the early years ofthis economic
take oft:. policy makers paid little attention to the environment. Economic growth was 11K. priorit)"
and imposing any restraints on that growth was seen as erroneous. Of course some controls on
emissions were in place, and some new ones were introduced, but the level ofeffort that went into
environmental regulation remained very low. The same applied to investments in in:fiastrueture to
collect and treat industrial wastes. The public sector simply did not treat this as apriority categOI~Y

and the incentives or pressures on the private sector ,0 undertake such investments remained weak
or non--existent.

As the large economies in Asia have increased industrial output by orders ofmagnitude since
the late 196Os, the realisation that environmental protection is not a luxury but a necessity bas
become clear topolicy~. As this survey shows, health concems about industrial wastes in air,
water and soil have increased substantially in recent years. As a result, governments have introduced
a number ofmeasures to control pollution and to treat industrial·lWSlCS. The underlying philosophy
behind the measures has been a "COllUDand and control" one; polluters are require:! to adopt certain
cleaner technologies, or to·meet specified standards for emissions. But, as this. survey shows, tLese
measures have been much less successful as was hoped. Weak enforcement (few inspectors, small
fines, -md corruptible officials) as well widespread exemptions are responsible for this state of
affairs. Furthermore, the polluter pay principle, under which the party responsible for generating the
pollution should pay for any measures to reduce or eliminate it, has not been generally observed.
In many instances polluters asked for and received subsidies to install cleaner technologies and to
control and treat wastes. In following these policies, it is importal't to note that the·Asian countries
are only doing what has been the standard pmctice in many DEeD countries. The latter were more
successful in their strategy for a numberofreasons,. among which betterenforcementand monitoring
were the main ones.

More recently, policy makers in the OEeD countries have turned increasingly to "market
based instruments" for pollution control. These are measures that use fiscal incentives to obtain the
desired reduction in emissions., lather than imposing rigid technological and physical constraints on
the polluters. The main reason for this shift in the advanced economies has been the realisation that
the command and control soIutionsVlr'ere very costly in terms ofresources..Making all polluters face
the same regulations allowed for little flexibility in meeting a target level ofenvironmental quality.
In the US and elsewhere this became apparent as the environmental standards that had to be met
rose~ and as the cost of meeting those standards~ in terms of less industrial activity and more
unemployment became evident.
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Initially the prevalent view was that market based instruments were too sophisticated to be
used in less developed economies. After all~ it was argu~ they had not proved themselves in
developed economies. it was argued, how could they be expected to work in circumstances where
markets were less well developed? While there is some truth in the view that market based
instruments for environmental regulation are evolving everywhere, rather tha:1 being applied for an
established blueprint, there is no justification in the view that this evolution should not take place
in developing coWltries at the same time as it takes place in developed countries. In some respects
the imperative for using such instruments is even greater in the former. These countries can·iU
afford the higher costs ofcommand and control strategies, andthe}' have even less capacit}· for the
larger enforcement infrastructure that command and control policies require. As this survey shows.
many Asian societies are simply not accustomed to using litigation and court procedures to enforce
pollution standards. As this survey also shows, there are some initial attempts to use and develop
market based instruments for environmental regulation in Asia.

1.2 Strum"" of this review
This paper reviews the development ofindustrial pollution control policies in Asia over f;e

last 25 years. In collecting the material for this survey. the authors have drawn on material collected
in the countries themselves, particularly in India, the Philippines and Thailand. and from USAID's
own programs and studies carried out in Asia. The SU1"Vey evaluates the effectiveness ofdifferent
instruments used for environmenta.l regulation, and analyzes the factors that have influenced their
effectiveness. It particularly examines the use ofmarket based instruments and comments on their
role in the country's industrial pollution control strategy in this region. Finally it offers some
suggestions for ways ofmaking pollution control more effective and more efficient.

Five countries have been selected for a detailed analysis oftheir policies. These are'C~
India, Malaysia, Philippines and Thailand. Sections 2 through 6 deal with each ofthem respectivel}
Section 7 offers some general comments on the other countries in the region and includes some
comparisons with the five listed above. Finally section 8 offers some conclusions and
recommendations for policy refonn in this area ofenvironmental regulation.

It should be noted that the pollution control fi:amework is in a state offlux in this part ofthe
world, and that changes in policies are being made all the time. Hence it cannot be guaranteed that
the measures reported here will still be in place in 1995, or that new policies will not have replaced
existing ones. However. where changes are being actively considered, and where this iskno~ it
has been pointed out.
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2. Industrial Pollution Control Policy in ChiDa

2.1 Background
Manufactwinggrowth in China has been very high in the last 25 years. Between 1965 and

1990 total industrial production increased from S21 bn. to SI55 00., a factor of7.4. This surge bas
been even greater than the overall growth in national income and has brought about heightened
concern regarding the environmental effects of this structural c,hange in the economy.

In terms of water pollution, the amount of both industrial and household waste\\fClter
discharged into the environment is 30-40 million tons ref day in 1980. Almost 2% of the
wastewater, about 0.7 million tons, are treated in wastewater treatment facilities ofwhich there are
between 35 and 40 in the nation. The rest ofthe wastevl.'3.ter is discharged into rivers, Jakes or sea
without any treatment.

Air pollution is also serious. The main source ofenergy in China is coal; it aa:ounts for
about 700,4 oftotal energy production. In 1988, coal conswnption in China required the disposal of
approximately 100 million tons of~ fly~ and sludge. Around 800.10 oftotaJ energy is consumed
by industry. The efficiency rate in the use ofenergy is about 28% and is quite low compared with
Japan (around 50%) and Europe (around 42%). More than halfofthe factories which use coal have
neither a dust collector nor sulphur emission control equipment. Total sulfur dioxide emissions from
China are approximately 18 million tons. 'with around 7 milliion tons produced from the power
industry.

An Example: PekiI1&'S Industrial Pollution
There are some 5.700 industrial enterprises (excluding township and village enterprises) in

Beijing, emplo)'ing 1.7 million people. They produce about 1 million cubic meters per day of
wastewater, contributing approximately 45 percent ofthe volume and 60 percent ofthe total water
pollution load in the municipality. In addition. they produce 24 percent of the soot and dust
emissions ofthe city. and 4 millionlOns ofindustrial solid wastes each year, ofwhich 267,000 tons
are toxic and hazardous. Half of these enterprises. producing 70 percent of the output. are in the
most densely populated Spercent ofthe land in the municipaJity. .Most polluting industries are being
moved out oftbese densely populated areas, and occasionally the moving costs are financed by the
sale ofthe land. Others are simply being shut down.

The most common industrial approach to pollution control in Beijing bas bel..~ through
end-of-pipe technologies. By 1988 a total of692 wastewater treatment plants had been installed in
factories in Beijing. However. a survey showed that many ofthe EOP treatment systems were not
being operated because ofthe high electricity demands and high operating costs. As a result. the
mumcipali,y now favors a cost-effectiveness approach to the solution of individual industrial
pollution problems. In many cases. this leads to pollution prevention at source through technical
transfonnation, rather than EOP treatmenl

3



2.2 Environmental Pol y in China
Chinese environmental policy received a great boost from the Stockholm Conference on the

Human Environment in 1972. Follo~ing that~onference. the 1978 Constitution ofChina made a
fum commitment to environmental protection. Subsection 3 ofSection XI ofthat constitution states
that "the state protects environment and natural resoW'CeS and it also prevents and eliminates
pollution and other public nuisances". The Environmental Protection Law (Trial Enforcement).
based on this constitution was promulgated in 1979.

Cbineseenvironmental policy started from the Stockholm Conference on Human
Environment in 1972. In the 1978 Constitution ofanna. Subsection 3 ofSection XI states.tbat "the
state protects environment and natural resources and it also prevents and eliiminates pollution and
other public nuisances." The En\wnment Protection Law (Trial Enforcement). based on this
constitution was promulgated in 1979.Tbis law deals not only with pollution controlbut also with
the conservation and rational use ofnatural resources. Subsequently otberlaws were enacted, for
air (1985). water (1985). and toxic wastes (1989).

These legislations have been accompanied by a reorganization ofthe administrative structure
of, l\ironmental protection. The National Environmental Protection Agency has been established
and charged with ovendJ responsibility for environmental protection and coordination.

Chinese environmental policy has been fashioned on a basically command and control
approach. The policy toward individual firms consists JnainJy in urging them to adopt pollution
control equipment at the time when they improve their equipment. The result is that existing policy
applies only to firms tbat: improve their technology. This iimplies thu firms that delay technological
improvements can continue to discharge pollutants into the environment. In this ftamewo~

effective pollution control can be achieved only when a large proportion of finns upgmdetheir
equipment. Furthermore, in spite ofthe~gnfor promotion ofboth economic development and
environmental protection. it is considered acceptable that pollution control equipment should not be
installed. not only before technological upgrading but also before its comprehensive utilization is
effective.

China's municipal and provincial governments have pursued detailed specialized. strategies
for small indUSLlal enterprises called Wuxiao bongye. In southern Jiangsu Province, these
enterprises are growing 15-20 percent per year and accotmt for 45 percent ofindustrial output. They
produce cement. iron and steel, chemical fertilizer, coal and machinery. These small factories have
contributed significantlY to the environmental problem since they rely mainly on indigenous
technology. The local governments have attempted to regulate these enterprises through relocations.
closures, changes in the production line, changes in raw materials. pretreatment and COIlUDOD

treatment facilities. and in some cases financial incentives.

Application ofthe Command and Control S)'stem
There is no overall evaluation ')f how effective the command and control policies for
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pollution control have been in China. although then: are at number ofstudies that refer to continWD@:,
serious pollution problems. especially in the small scale industries. However. one case ora
relatively successful control strategy has been the Pollution Discharge Permit System. in Beijing.,
lbis has addressed \\:ater pollution problems from industrial enterprises in ,the cit}' and achieved 31

reduction in COD discharges at a time when overall output from the enterprises was gro\\ing (see:
Box 1). However. what has not been assessed is the cost ofthe strategy. either in absoJutetenns 01"

relative to other approaches that could have been pursued.

BOXl

The Pollution Discharge Permit System in Beijing

In recent years. Beijing bas introduced a range ofenvironmental management systems for
reducing industrial pollution,. including the pollution discharge permit and fee system. .Other
systems address environmental impact assessment and quantitative reporting; the. desigr,
construction and operation ofpollution abatement facilitiies in coordination VJith production units;
deadline control; and annual "pragmatic" performance systems. Beijing bas shown success. in its
development ofstrong regulatory (command and control) ftamework and. environmental institutions,
but has not widely incorporated market- based instruments in its effons to reduce industrial
pollution.

The pollutantdischarge permit system is an approach that addresses phased pollutiion..loading
reduction based on the results of environmental audits and pollution prevention - that is" clean
technologies, reduced consumption of raw~ energy efficiency, waste minimi23tlon. and
EOP treatment only as needed. The Beijing Environmental Protection Bureau began by making an
analysis of current pollution levels, goals. and recjuired reductions. It then initiated detailed
discussions ",ith industrial enterprises to agree on reduction Plans. involving a wide range ()
technical and managerial changes. Since Beijing focused on the control ofbeavy metals and major

poisonous substances dming the 1980's (and shows a 90 percent reduction in ambient levels 0

mercury, phenol, cyanogen, cbromi~ and arsenic), the pollutant discharge permit system. was
targeted on COD discharges (including organic BOD substances).

In\'~entsare ranked using a ratio ofCOD reduction (measured in terms ofCOO discharge
per unit of output) to 10,000 yuan investmen~ and the most cost effective approaches have
consistently been new clean" or "whole process control" technologies. as opposed to EOP
treatment. On average, for every 10,000 yuan investmen~ ",,'bole-process control recbnolo'gies
(which are often imported) eliminated as much as 5.9 tons per year of '::OD discmrge, as opposed
to 1.8 tons for EOP investments - a three-fold difference. Projected production increasesareaiso
part ofthe analysis, with the condition that pollution increases due to increased output must.be offi
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by further reductions in either by the same enterprise, or by other enterprises discharging polhnants
into the same water area, or by other enterprises in the same S1J!bsector in the Beijing area.

The results between 1988 and 1990 for three of Beijing's largest chemical polluters were a
5 percent increase in output and a 6 percent (1,000 tons per year) decrease in COD discharges. It
is projected that by 1995, total output will have risen by 50 percent, and COD discharges reduced
by 16 percent. Comparable results are eXPeCted in other subseetors.

2.3 The Role ofEconomic Incentives in PoDotion Control in Cbiaa
Although the strategy for industrial pollution regulation in China is mainly a "command and

control" one, there is some use ofmarket based and fiscal incentives. The Environment Protection
Law (EPL) adopted the principle of economic incentives in the form of carrots for the
accomplishment of and sticks for failure in pollution control. Positive incentives, such as tax
reductions or tax elimination for a certain period on the products ofa fum that sets up systems to
reuse wastes, are designed to encourage factories to take measures to conserve resources and protect
the environment.

China has introduced eftluent charges for discharges from industrial plants in a nationwide
scheme. The Provisional Law on Emuent Charge was put into force in July 1982. The scheme
defines norms for the discharge of many pc'~lutants on a nationwide basis. Enterprises are then
required to pay a fee fo!' discharges up to the non:n,. with the fee varying aceo..ding to the pollutant.
The system's original purpose was to induce individual firms to reduce the amount ofpollutants
discharged at source through economic incentives.

Effectiveness QfMadce1 Based Incentives in Chjna
Results from this systembave been. mixed Even after a 400.4 increase in the fee level in

1991, it remained only about 0.1% ofmost enterprises' production cost. Clearly such a charge level
is not enough to deter pollution.

Although the system uses charges mtd sets norms it is weak on the way h which these
charges and norms are determined To be effective, charges have to be set at levels that are high
enough to make installation ofpollution oon1rol equipment,. or other methods ofreducing emissions
cost effective. In China this is not generally the case (Ueta, 1988). Charges tend to be even lower
than the operating costs associated urith industrial pretreatment.. Finally, charge schemes are only
effective to the extent that the enterprises are cost conscious and concerned to be profitable.. In
China, where most enterprises are state owned, sensitivity to policies that use such economic
incentives is low because the firms are not accountable for their high costs.

There are a number ofother difficulties with the system. that have been identified Firms are
allowed to dilute pollutants into large amounts of water to reduce the concentration levels of
pollu..mts below the standards. Some cities, such as Shen Yang, are considering the use ofcharge
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schemes based on total discharges rather than concentrations but these are not in place yet.. The
charge scheme is also rather crude in its treatment ofdifferent pollutants. If there is more than one
pollutant from the same overflow or stack., the amount of the charge is based onJ.y on the: most
poisonous material. Finally the use ofnorms that are unifonn llIation"'ide ignores the differences in
environmenml damaoes and assimilath'e capacity in different parts of the COWltry'.

The main benefit that the charge scheme has had is to provide revenue for pollution
prevention and control, although even in this area there have been problems. In. Beijing, for
example, 8 r cent ofall enterprises were charged fee~" in 1988, raising a total of30.J mn.. Yuan.
This money is used partly to defray the administtative costs ofthe authority responsible for pollution
control. partly to subsidize pollution control investment in individual ftrms and partly to support
general research on development ofappropriate pollution control technologies. The amounts going
to administration can be quite high: in Shangai 43% went to cover administtative costs but in Camon
it was less than 20%.

The use offimds for pollution prev\;ntion in\ 3tments has been based on criteria that are not
always clear. Some enterprises have discovered that they can benefit from the subsidies ifthey make
nominal charge payments and have pursued this strategy. Others have obtained funds fronl dus
source, not for pollution prevention investments but investments of a· more general natm'e. The
government is particularly concerned about this issue and is reviewing the kinds of investments
supported by the environmental funds.

2.4 Conclusions on Industrial PoUution Control Strategies in China
There is no careful study ofthe effectiveness ofChina's pollution control st:rategy at this time~

It would a useful task to can:y out such a study, which would show us where the major failures and
successes have been and what reforms are needOO. From the very partial picture available so far. it
appears that some ofthe command and control policies have been successfuJ but others have not.
Zhou (1982) pointed out that China's environmental problems are the result ofpoor implementation
ofthe environmental protectionpl~ which are part oithe five year plans" t""ld which detail targets
that should be met in terms of pollution control. However, this begs t:4~ question of why the
implementation W3S poor. Other SOUICeS suggest that it was due: in part to the shortage offinancial
resomces in the state enterprises that were supposed to carry out the invesanents, in part to the poor
enforcement of pollution control regulations, and in part to the inadequate formulation of those
regulationsu• Nevertheless, there have been some successes, as has been shown in this review.

As far as market based incentives are concerned, the system has yet to prove itself The
levels ofcharges are too low, the incentives they offer to enteIprises too weak, and the use made of
the revenues collected t')() poorly dErected to have had a major positive impact on pollution levels
in the country. For enterprises that are in the state sector, which still hold for most ofthe large ones,

In fact it has been suggested 1hat the state, in tIying to ease it financial burden, bas encouraged firms to limit their
pollution control investments. thus deliberately failing to enforce some ofits own environmental controls.
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financial incentives do not work in the same way as they do for private finns.

The theory ofeconomic incentives is based on the assumption ofa market economy, Ifa
firm, faced 'With pollution charges, does not invest in pollution control equipment, the price of the
commodity produced by the firm would increase making it less competitive in the market. Howe\'er,
China is not a market economy. For most goods there is excess demand. Therefore, even ifthe price
ofcommodities produced by individual firms increase because ofthe pollution charge, the demand
for tlJese commodities ",ill be in excess ofcurrent production level. In such as situation..· firms have
no incentive to adopt pollution control measures to cut costs and stay competitive. "The charge
system in China cannot be effective as a policy of encomaging individual firms' environm.ental
protection activity unless some supplementary measure is carried out to modil)' the planned
economy and allow a more flexible price system" (Ueta, 1988).

8
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3. Industrial Pollution Control Policy in India

3.1 Background
Like many other developing countries at similar stages ofdevelopment, India is only recently

awakening to the problems ofindustrial pollution. While Indian industrial growth dates back to the
19th century, the industrial landscape changed substantially after Independence in 1947. The
Government ofIndia, under the stewardship ofPrime Minister Nehru and the Planning Commission
chaired by Prof. Moholanobis, embarked upon industriali1.3rion as a vehicle for self..reliance under
the auspices of the Five Year Plans. Basic industiies, including heavy industries were set up by
state- owned corporations, and private industrialists were given incentives in the non-reserved
sectors. The policy ofimport-substitution along with tariffproteetion quickly led to rapid industrial
growth. Industrial production quadrupled between 1965 to 1990, from US $22.21 billion to $85.71
billion-a growth rate of3.901O.

Industrial and mban pollution in Indiahas been increasing over the last few decades and have
become very acute in recent years. The deaths of over 2,800 people in Bhopal from the melthy)
isocyanide gas leak at a Union Carbide pesticide plant in 1984 and the gas leak at the Sriram Food
and Fertilizer plant in Delhi are only the most recent and egregious instances ofme magnitude of
the problem. The apparent laxity in enfon:ement ofenvironmental laws has led to a strong cit.izeds
movement, and citizens groups are frequently using the judicial system to force compliaDce with the
environmental laws. In a very widely publicized case, a Supreme Court ruling in 1993 forced 212
industrial plants in and around Agra to close down due to the damage caused by them to human
health and the Taj Mahal.

Status ofIndustrial POUmi2n
Provincial industrial output data shows that industrial aciivities are relatively concentrated

in India, although less so than in Indonesia and China. Of the twenty five states, Gujarat" Tamil
Nadu, West Bengal~ Uttar Pradesh and MabaTashtra are most industrialized. About half oftbe
industrial value added in Indiacomes from industries located in the largest urban centers. Bombay,
India's l~diDg financial and business center, has just over 1 percent ofthe country's population, but
generates 10 percent of India's industrial jobs and handles more than a quarter of foreign trade
(Carter and Ramankutty~ 1993). It is often difficult to distinguish between observed environmental
degradation caused by industriali7ation and by urbanization. Bombay, Calcutta and Delhi are some
of the most polluted cities in Asia-air pollutant levels exceed WHO guidelines most ofthe time.
WHO data shows that ofthe twelve cities worldwide that received the worst ranking for air pollution
in 1988, two were in india: Calcutta and Delhi. (Three other Asian cities in this catagory are:
Beijing, Jakarta, and Shenyang). Bombay, Calcutta and Delhi are among fifteen cities worldwide
with the highest levels ofparticulate matter (Carter and Ramankutty~1993).

Pollution is also a serious problem in other industrial cities such as Ahmedabad, Bangalore,
Dhanbad, Durgapur and Howarth. The Union (Federal) government compiled a listof twenty nvo
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environmentally sensitive (i.e. problem) areas and this includes DbanlYcad (in Bihar). Durgapur and
Howarth (both in West Bengal). According to data complied by the Central Pollution Conrrol Board
(CPCB)~ Bihar is the most polluted state, foHowed by West Bengal and Oris.o:;a

Problem~~

The Policy Statement for Abatement of Pollution, issues by the Go\'emment of India in 1992.
identified the following problem areas in \Vater and air pollution and noise nuisance.

Water Pollution
Water pollution was seen to be caused by four kinds ofsubstances:

• "''3Ste generated from industrial processes
• chemical agents for fertilizers and pesticides
• traditional organic wastes
• silt from degraded catchments

The Polic-f Statement noted that Viiille tbree-fowths by lrolume ofthe wastewater generated
was from municipal sources, yet, industrial wastes, though small in volume, contributed over one
halfofthe total pollutant load. The major portion ofindustrial \\lastes came ftom medium and large
industries.

CPCB data shows that Damodar.the most pollU"..ed river. carries discharges :from 43 major
industries and scores of small scale units. It is estimated that in Delhi,S illion gallons of ~~.er
containing DDT wastes aretJumped into the Jamuna River daily. As many as 68 mdustriaJunits
dump 1000 cu. m. of untreated water in the river Ganges (Ganga) every day. Industrial and
municipal waste discharges have made segments ofthe Ganges.. a sacred river whose water is used
for drinking andbath:ng. unsuitable for bathing. The Ganges river carries indutria1 waste and
untreated sevvage of 114 cities, each with 50,000 or more inhabitants. It may be mentioned that of
India's 3,119towns and cities, only eight have full sewage collection and treatmentfacilites and 209
have partial facilities (Brandon and Ramankutt)', 1993).

Air Pollution
The Policy Statement noted that ambient air quality trends in maj....r cities were sho\Ving

levels ofsuspended particulate matter (SPM) much higher than the prescribed standards or limits"
especially in the swnmer months. Levels ofnitrogen oxide "''ere. also seen to be one the rise inurban
centers due to increased vehicular eJDi&;(\i)s. As Table 1 shows., SPM levels exceed 'WHO standards
on many days of the year in Calcutta and delhi. By contIast" sulfur dioxide standards are: still
relatively less frequently exceeded.

In Indian cities, use ofleaded gasoline in motor vehicles has resulted in high level oflead in
the environment in Ahmedabad, Bangalore and Calcutta. In terms ofsuspended particulate matter"
Delhi is one of the two most polluted cities in Asia (the other being Bangkok) with Calcutta
follomng very closely. Industrial pollution has contributed to high air pollution levels in man}'

10



l.'1dian. cities and are comparable to air pollution in Chinesedties.
than of large cities ofmore mduS".naiiud countries, as
a..'1d Sao Paolo.

These leve!s are generally hjg~b~:r

Osaka, New York~LOfn,con

•

Table 1. Air Pollution in Selected Cities in India

fJon~ba'~t

Ct,lcu,tt~

Delhi

SiH~ ------- _

YJtar$-----
N"mccl:' of d~.r$ oyo:=-
220 r::elc:-

S~~e .,--- - _

Yea:s: ~ill!:;':rtu~t ,\,,-tr~Je b£~;:t~·lllttl,,!H='U

Source: Wodd Resources Institute, Wodd Resources 1990-91 (cited in Panayofou. 199i.)

NQise }'Juisauce
Data on noise pollution (which is generated by vehicular traffic. and aircraft, industry.

construction activities. etc.) are hard to get and are incomplete. The average level ofnoise pc,lb.u.ion
in Bombay, Calcutta., and Delhi is 90 dB. This is higher 1than the noise levels in Manila and
Bangkok (Shin. et.aI.).

3.2 Strategy for Industri21 pon tion Control in India
Indian industrial pollution control policy has, until recently, been based almost exclusively

on a command and control approach. Standards, licences. fines. cease and desist orders have been
used with moderated degrees of success to regulate emissions. A few market-based instruments",
mostly in the form of rebates and. d.epreciation allowances have also been used. but on at much
smaller scale. In recent years. however, use ofmarket based incentives is getting greater attention"
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mainly in response to poor compliance \\<ith command and control measures.

Industrial pollution control legislation goes back as far as the Indian Penal Code ofl860~
wtDt:b bas some sections relating to the environment (pacbauri, 1994). The modem era ofpollution
controi may be considered to have begun in. 1972. after the Conference on the Hmnan Environment
held in that year in Stockholm. The first piece of legis..ation explicitly directed at protecting the
environment was the Water (Prevention and Control ofPollution) Act. enacted in 1974.This·and ..
other acts are discussed briefly below.

The Water (Prevmtion and Control of Pollution) Act
The main featm'es of this Act are:

• The setting up ofthe Central Polluti.on Control Board and the State Pollution Control Boards.
• The State Boards to be empowered to demand information from any person in order to

ensure compliance with the Act.
• Board authorized to close down certain activities if it is apprehended that pollution may

occur or bas occurred.
• The 1988 amendment to the Act requires that there should be no new discharge oftrade

effluent or sewage without pennission ofthe State IJoards.
II Non-compliance and some other acts of commission and omission punishable by

imprisoDD'lent and fines.

The Air (Prevention and Control ofPoIlutiou) Act of1981
The Central and State Pollution Boards established under the Water Act were empowered

by the Air Act~~ to prevent, control, and abate air pollution. The main fatures· ofthis Act .are:

• The Central.Board is to advise the central government on matters ofair pollution,. coordinate
activities ofthe State Boards and speci1» desirable air quality standards. The State Boards
have a similar role within their respective states.

• State governments are empowered to declare any area within the state an air pollution control
area after consulting the State Boards. In such areas, the government can regulate or prohibit
the use ofcertain fuels, material, or appliances which. may cause air pollution. The operation
ofany industrial plant in that area also requires prior permission ofthe government.

• A Board may issue directions including closure, prelUbition,. or regulation ofany mdustr)""
operation or~ stopping or control ofwater a:od power supply, and/or other :senices.

w"jroumml Pm1e£tion Act of 1986
A more comprehensive law providing for stringent penalties in the case of000- adoption of

pollution control measures. Main features are:

• The Government or an authority designated is expected to lay down standards,. regulations"
and ruJ.es fOf enforcement ofcomprehensive measures uJf the prevention and control ofall
types ofpollution, including air and noise pollution.
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• The rule making powers broadly cover screening., testing, classification, standardization,
powers ofentry, inspection, examination, control, direction, closure or prosecution.

• A private citizen can also make a complaint to a comt11.JDder the law for any violation ofthe
Act.

All these Acts stipulate that non-compliance and other acts of commission and omissl:>n are
punishable by imprisonment and fines.

Environmental Quality Standards and Environmental Protection Act fEPA) of 1986
The Ministry ofEnviromnent and Forests, under the EPA" 1986, has been empowered to

impose standaIds for air and water quality. It &ames minimum national standaIdswhich are binding
for all industrial units throughout the COuntr)f. These stantfvds refer to the maximum limit of
concentlation of pollutants in the effiuent and emission discharges. These standards cannot be
relaxed but can be made more stringent by the SPCBs. The present standards are based on
concentration ofpollutants in the effiuent and emissions discharges. However, mass based standards
have recentI~fbeen laid do\\ ..., set specific limits to encourage the minimimio::, ofwaste, promote
recycling and reuse ofmaterials as well as conservation ofnatmaI resources, particularly water.

Apart from the mjnimum national standards specified for indust:ry specific emissions, the
government through various legislations bas also specified National Ambient Air Quality Standards,
emission regulations, and emission limits for vehicles.

3.3 What Has BeeD Achieved Under t'le ponution Control Strategy
The CentIa1 Pollution Control Board (CPCB). constituted inSeptember 1974 undertbeWater

Act. is the apex board under the Ministry ofEnviromnent and Forests, and coordinates and guides
all State Pollution Control Boards (SPCBs). The standards and regulations for pollution control·are
framed by CPCB and the Ministry ofForests. Also, all twenty five states ofthe Union have SPCBs
and are responsible for enforcingtbe regulations in their respective states.

The achievements under the various acts described above can be divided into those relating
to the monitoring of environ..nental quality. enforcement of the legislative measures and overall
effectiveness ofthe strategy.

Monitorin2
As a result of the increased level of interest in environmental issues, and the strategy described
above~ India now bas a fairly extensive monitoring system for air and water quatity.

Air Quality MonitotiD&
The National Ambient Air Quality Monitoring Program (NAAQ) was started in. 1984 with

28 stations spread over 7 cities. It now covers 290 stations in 99 major cities. Air quality
monitoring at these stations is conducted by the respective State Boards witnfinancial assistance
from CPCB. Three basic parameters~nameJ}f~ sulphur dioxide (S02)~ nitrogen oxide (NOX)" and
suspended particulate matter (SPM), are monitored for 24 hours on alternate days.
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Water Quality Monitorine
Inland Water Quality Monitoring (\VQM) is currently being done under three major

Programs:

Global Environmental Monitoring Systems (GEMS)
Monitoring ofIndian National Aquatic Resourct.., (MlNARS)
Ganga Action Plan (GAP)

There are now480 WQM stations in the country, ofwhich 51 are under the GEMS program,
402 under the MINARS program,. and 27 under the GAP. In addition. recently nine Automatic
Water Quality Monitoring Systems (AWQMS) were installed along the Ganga river and 2 along the
Jamuna river to monitor water quality continuously.

Coastal Water Qualm· Monitorine
A monitoring network of 173 stations along the entire coast line of the country was

established during the Seventh Five Year Plan.

Enforcement
Enforcement has been hampered by a lack ofresomces at the mlion and state levels. The

number ofindusttial units are too numerous to be monitored by the administrative levels. However.
in recent years, both government and the public (mcluding NGOs) have taken a number ofsteps to
improve the level ofenforcement

The government has constituted National Zonal Task Forces for the implementation of
standards in industries like fertilizer, iron and steel, thermal power plants. cement. paper and pulp,
and oil refineries. These Task Forces create a fonun for industries and speBs to interact,
disseminate the latest pollution control technologies to industries, and also inspect the pollution
control systems and monitor the progress ofimplementation ofstandards.

The cen1Ial government, in consultation with the states. has also evolved an aetionplan for
controlling pollution from heavily polluting industries and critical areas. Nineteen such problem
areas have been identifietL surveyed and time targeted action plans have been ftamed. out in
consultation with the respedive SPCBs. The heavily pollutiDg industries that have been identified
in the action plan are:

For Air Pollution Control: Cement. thermal power plants, iron and steel, fertilizer, Zinc
smelter, copper smelter. aluminum smelter and oil refineries.

For Water Pollution Control: Distilleries. fertilizer, paper and pulp, basic drugs, dyes and
dye intermediaries, pesticides, oil refineries, petro-chemicaIs. tanneries. St:Jar and
pharmaceuticals.

Finally. the judicial system has been stepping in taking over the role of the govemmentand
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control authorities in an attempt to regulate pollution. The Supreme Court of India has taken a
number oflandmark decisions. particularly shutting down hundreds of industrial plants, to enforce
environmental compliance. The last few years have also seen an increase in the number ofNGOs
and other action groups fighting to close down polluting industries.

Effectiveness
There have not been many studies. thus far, to assess the effectiveness of the pollution control
measmes laid down by the government. Nonetheless, some aspects ofeffectiveness can be gleaned
from two different sources:

• Study by the National Institute ofPubIic Finance and Policy (1993)
• Data from the Central Pollution Control Board (1991-92- and 1992-93)

Study bv National Institute ofPublic Finance and Policv

The major findings here were:

AirQuaJitY

• Studied ambient levels ofSPM, S02 and NOx in four cities (Delhi, Bombay, Calcutta and
Madras)

• Found that regulations were most effective in Madras, followed by Calcutta, Delhi and
Bombay in that order.

The study, however, cautions against drawing any inferences about the effectiveness of
legislations. They point out that although ambient air quality standards have been laid down by the
CPCB under the Air Act of1981, the actual enforcement measures,. penalties, etc. authorized by this
piece oflegislation all relate to source specific emission standards and not ambient air quality. They
therefore feel that it is quite possible that there is no violation ofsource specific standards at all and
yet the ambient standards are violated, simply because the source specific standards have not been
made consistent with the ambient standards in terms ofthe pollution causing activities.

Water QualitY
The study focused on the parameters in terms ofBOD and Coliform count and found that:

• Contrary to popular belief, extent of standard violation feel distinctly for the country as a
whole in the post-regulation period

• The Acts have reduced BOD standard 'Violations, but were ineffective in reducing coiform
standard violations.
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Data from CPCB
These data show that:

• Out of 1641 large and medium scale units in 18 polluting industries, just 117 campI}" ""ith
norms.

• About 700./0 ofthe 174 distilleries are not complying with the standards.
• Cement and pharmaceutical industries have the best record ofcompliance; about 700./0 and

78% respectively.
• Industry is responsible for about 40% ofthe total pollution, including one-halfofthe total

pollutant load in water.
• Currently industry spends Rs. 800 crares ($266 mn.) annually on pollution control.

An overall assessment of the effectiveness, based on these two studies concluded that
implementation and enforcement of the various legislative acts have not been totally successful
(pachauri, 1994). "When looking at actual air and water quality standards over the post-regulation
period, it becomes evident that there has been no real improvement, and in some cases there has been
a definite deterioration". This might, in part, be because the actual enforcement provisiom. <'fthe
control authorities relate to source pollution rather than ambient levels. This again points to the fact
that there is a gap in the control regime, as it fails to link ambient and source standards in terms of
the volume ofpolluting activities.

Finally it is important to note that very little attention has been paid to the efficiency of
abatement, either in terms of minimizing the cost of achieving certain ambient standards, or
comparing the social costs and benefits ofabatement.

3.4 Use ofMarket Based Instraments
In addition to the framework presented above, the government has also provided a few fiscal

incentives to industrial enterprises to meet pollution norms. Mostly these have taken the form of
iIlvestment tax credits, accelerated depreciation alowances for pollution control equipment and
rebates from excise and import duties for such equipment. Particular measwes that have been
introduced includ~:

Accelerated De,preciation for Cmporare Tax Computation
The Income Tax Act of 1961 allows deduction ofa certain percentage ofthe written down

actual cost ofcapital~ net ofany subsidies and concessions, from gross profit in computing
the base for levy ofCorporation Tax. In 1983, for the first time, a higher rate ofdepreciation of300/c.
for pollution control equipment was allowed. This was finally raised to 100010 in the 1993-1994
budget.

2 For details see Pachauri, 1994
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Direct Tax Incentives
A pre lision introduced in 1982 in the Income Tax Act allows deduction of contributions

made by tax payers to any institution dedicated to conservation ofnatw:al resources. Another direct
tax provisi'on exempts from capital gains tax any gains arising from transfer of building, ·land,
machinery, etc., for establishing business in a new place and thereby reducing industrial congestion.

Rebate on Customs or Excise Duties and Sales Tax
In March 1989,the basic custom duty for some specified pollution equipment was reduced

to a concessional rate of 35%. The countervailing duty was also eliminated for such items. In
March 1992, the auxiliary duty was also reduced to 5%.

Since March 1992. a rebate has been allowed on excise duty over 5% for specified pollution
control equipment. In addition to the rebates on customs and excise duties levied by the Central
Government, rebates on states sales taxes have also been introduced by a nmnber of states for
specified pollution controlequipment.

Pollution assessing equipment worth a maximmn of Rs. 30 million per annmn and
consun:,ables worth Rs. 10 million can be imported without paying customs duty with ceiling on
individual items being Rs. 1 million and Rs. 0.1 million respectively.

Import duty has also been reduced for equipment used in solar energy and wind operated
power generation from 40% to 200At. Tariffs on selected energy-efficient products bas also been
reduced).

Excise duty on bagasse and jute based products bas been abolished.

Recently the government has begun to look more closely into the use of market based
instruments in other spheres. One area where there has been some success is the tanning industry.
Traditionally a heavy polluter. the industry used to be controlled through effluent standards and
specifcations of technology (see Box 1 below). However. weak enforcement of existing fums
(especially small ones) meant that pollution problems remained very severe in the areas where
tanning is a major activity. The state authorities have attempted to tackle the problem with a mix
ofpolicies including demonstration ofthe cost effectiveness ofprimaIy treatment systems and the
financing of collective treatment facilities through a mixture ofgrants and loans. These facilities
would IeC,over the cost ofoperations through charges on the tanneries that are obligedto.deliver their
waste to them. Systems offair charges and cost sharing have been worked out and. It is hoped that
the arrangement can be extend to other areas with the operations being ron with by a private firm or
by a cooperative.

3 Asian Development Bank, 1993. p.IIO.
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BoI2
Case Study: Pollution Control in Leather TaDDing

The leather industry is the fOlL"1h largest foreign exchange earner in India Tanning
operations, due to a heavy concentration oforganic constituents in their wastewater,contribute to the
pollution ofinlWld waterways. Considerable teelmical development has occurred in recent years· in
leather tanning, and cleaner processes are available. However, many obstacles remain to their
widespread adoption.

Government policy is based on command and control type regul&ions. The eftluent
standards are: BOD: 30 mglliter (max), suspended solids: 200 mglJiter. Fornewtanneries, provision
for eftluent treatment has been made mandatory before issuing licences. Environmental
management of leather industries went into a fast track as a result ·ofa Supreme Court verdict in
1987 (M.C. Mehta Vs. Union ofIndia) where polluting tanneries were asked to install adequate
treatment units or close down.

In Kanpur, the Upflow Anaerobic Sludge BlaDket (UASB) biorP-aCtorprojecttreats
composite wastes from tanneries which are mixed with domestic sewage to reduce BOD load. ·fu
Tamil Nadu, the State Pollution Control Board, Tamil Nadu Leather Development Corporation
Limited (TALCO), UNIDO, and other organizations are setting upa number ofCommon EIDuent
Treatment plants throughout the state to process wastewater on a"fee or service" basis.

3.5 Conclusions
India has recognized its environmental problems as serious over the last 20 years· and bas

implemented a framework oflaws to deal with them. The command and control framework has been
evaluated to some ex::nt and, although there are some successes, there are also many areaswbere
the measures have not been effective. Data from the Central Pollution Control B"ard· show
widespread failures in compliance. At the same time resources in monitoring have been increased
and data are more available, which should help. The government is also stepping up its etIortsto
improve enforcement.

There is a real difficulty is assessing the effectiveness ofmeasures ftom ambient quality data
because the controls are on emissions, and there is no link between the emissions levels and ambient
measures. Nevertheless the fact that several environmental quality measures have deterioIatedin
recent years implies the need for a more effective framework ofpollution control.

The government is interested in introducing more market based instruments and is studying
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the options at the present time. In February 1992 it issued a Policy Statement for Abatement of
Pollution. In this statement it was noted that the state of the en~ironment .had continued to
deteriorate. In vie\\' of this assessment of the c1Jn'V'!nt trend, thePotic)' Statement asserted that
henceforth the emphasis ofpolicy would shift from defining objectives to more practical concerns
of implementation. To achieve the objectives, it was stated that maximum use would be made of
a mix of instruments in the form of legislation and regulation. fiscal incentives, voluntary
agreements. educational programs, and informational campaigns.

The reorientation in the choice ofpolicy instruments for poJlution control reflects a number
ofimportant developments both inside and outside India. IutemaUY. the failures ofthe 'cor:amand
and control' approach to development have become more and more visible over the years. The
economic philosophy ofcunent Indian government is based upon greater reliance on market forces
and less on govemment regulation. ExternallY. the government has taken its lessons from the
collapse oftbe command ect'nomies in Eastern Eurore. the economic success ofthe mark1~t-based

Asian economies. and the everincr~use ofmarket-"ased instrmnents for pollution control in
other countries of the wodd.

The refonnist government of Prime Minister Narasimba Rao has realized that a control
oriented approach to environmental policy. as has been adopted by India thus far is not very effective
in achieving set stan~ nor very efficient in terms of pollution control costs. nor easy to
implement. What seems necessary is to introdure a set ofeconomic instruments to supplement the
regulatory mecbanism, which would enable the development and adoption of cost-effective
technologies to reduce pollution and generate revenues to fimmce monitoring and enforcement.
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4. Industrial PoUution Control Policy in Malaysia

4.1 Baekgrou.d
Malaysia's manufacturing output increased eightfold between 1970 and 1992. In 1992 it

accounted for 29.3 per cent of the country's GDP. 44.1 per cent of exports and 20.3 per cent of
employment. In the wake of this rapid industrial gro'W1b has come a series ofpollution problems,
the main among them being:

- suspended particulate discharg.;os that cause air pollution;
- biological oxygen demand (BOD) discharges that cause water pollution; and
-toxicity discharges that affect all media.

Trends in manufacturing output cl&d in the intensity of discharges show that particulate
discharges increased in the initial phase of industrial growth but are now declining. BOD bas
declined consistently while toxic waste discharges have increased in recent years. A World Bank
study bas identified hazardous waste, reflecting the changing structure of the economy, as the
principal industrial poUution problem in the coming years.

4.2 Industrial PoDution Control Strategy
The overall legal umbrella for pollution control in Malaysia is Frovided by an array of

legisldion. The Environmental Quality Act (EQA), 1974, contains the provisions regarding air
pollution, noise poUution, degradation ofland, pollution ofinland waters and oil pollution. Fifteen
regulations have been promulgated under the EQA, the la1est ofwhich are aimed at checking the
increasing problem ofhazardous waste.

The 1974 Act also created the Depaxtment ofEnvironment (DOE) in the Ministry ofScience
and Technology with the responsibility ofmonitoring compliance to the legislation and taking steps
to enforce it. The DOE carries out this responsibility with a staffof490 (1991 figures). ofwhich
290 have professional or sub-professional qualifications. Owing to increasing demand, DOE staff
is now fully stretched. The command and control approach to control pursued by the government
bas placed great pressure on the DOE staffand has heightened the search for alternative approaches.

The strategy for industrial pollution control in Malaysia has been a reliance. on
command-and-control type intervention, including ambient standards for air and waterpollution, and
dIluent/emissions standards. In recent years, however, the country has relied a little more on
market based incentives, including .fees, tax incentives, and deposit-refund systems, as well as on
Environment Impact Assessment (EIA) requirement in an attempt to tackle pollution problems at
an early stage.

Effluent Standards
The DOE has set a large nmnber ofambient standards for air and water pollution, which do

not appear to be excessively stringent and are similar to those in many East Asian economies. In
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practice, policy makers work with emissions standards measmed as pollution load. For air pollution,
err... ssions standards are measured in tons of pollution load while water pollution standards in
Malaysia are given as concentration ratios of effluents. The effluent concentration standards for
waterin Malaysia are within international guidelines in general. For rubber and palm oil industry
(which was the main source ofwater pollution in the past) the effluent standards, although adequate.
are not as tough as those in Indonesia

, tandards have to be monitored. Monitoring is expensive and is done selectively in
Malaysia Palm oil and robber sectors have good coverage with 42 and 33 PerceIIt respectively,
ofthe ftrms being covered. Monitoring is focused on the larger polluters, which takes care ofthe
bulk ofemissions in these two sectors. Over 80 percent ofthe two sectors are in compliance. The
rest ofthe industry is largely self-monitored. A public complaint system exists (811 such complaints
were received in 1991, and increase of24 percent over 1990), which triggers off investigations to
detennine whether standards are violated. This resulted in 45 PrOsecutions in 1991.

Effluent standards specified as concentration ratios requi"e considerable resources for
monitoring, since concentration standards can be met through dilution particularly if water is
under-priced. Monitoring is effective in industries where polluters are clearly identified and point
sources are few (as in the palm oil and robber industry). However, for the industry as a whole,
concentration standards are a very blunt instrument since monitoring on this scale would be
prohibitively expensive.

An illustration ofthe difficulties in monitoring can be seen in the case ofthe industrial estate
ofPasir Gudang. This rapidly growing estate is located in the state ofJohor Babru. The estate has
only one officer in charge of monitoring pollution. Poorly trained, he cannot always determine
whether standards are actually violated. He counts on the support ofthe DOE representative inJohor
bahru who has many demands on his time.

Use QfEnyironmentl Impact Assessment (ElA) in Malaysia
Malaysia has 39 prescribed activities requiring EIAs (mainly large scale energy,

transportation, infrastructure, agro.;ndustries and waste treatment and disposal projects) for which
EIA is mandatory. The number ofElA reports reviewed by the DOE have increased from II in 1988
to 174 in 1991. Ofthe 334 reports received so far only 30 Percent were rejected because oftheir
potential damage to the environment. The review procedure has become more efficient over time
as indicated in the decline in the review time from 6.6 months in 1988 to 4.3 months in 1991.

EIA's are a useful planning tool in addressing potentially serious PrOblems at an early stage.
Examples are locating industry away from centers of tourism or urban concentration and
incorporating abatement technology in plant design rather than retrofitting, which is very costly.
Malaysia has used EIAjudiciously, having made them mandatory in only carefully selected sectors
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and keeping the clearance time to a minimum". A Bank study comments that the "judicious.use of
EIA bas helped to avoid serious conflicts between the country's development and environmental
objectives" (World Bank, 1993).

4.3 Market Based Incentives in Ma:&ysia
Malaysia has introduced a system whereby polluters who exceed emissions limits can obtain

a "contravention licence" and pay an associated fee in the fonn ofem abatement charge. In 1992 a
total of 81 contravention licences were issued for qir pollution and 72 for water pollution.. Forty
perceDtofthese went to the food processing industry. Water eftluentfees amounted to RMt38,OOO
($50,100). Such a system is a mixture ofa command system (involving licences) and a market based
system (involving fees for pollution levels in excess of the limit). The amounts involved in the
charges, however, appear to be quite small and there is no assessment ofthe overall effectiveness
ofthe whole program.

One program that Malaysia has implemented and that has been studied in some depth is that
of palm oil effluent. That the program has been a success in pollution •• terms is not·.in doubt;
pollution loads.have43Ilen from a level of81,000 tons ofBOD in 1978 to around 1,800 tons in the
mid-1980s. Given its DOvel features, it is worth looking at this program in some detail.

Ctlntrol ofPalm Oil Eftlueut

Enyjronmentallssues
Crude Palm Oil (CPO) mills in the early 1970's disposed of their waste by dwnping it,

untreated. into the nearest body of water. The environmental impact of the palm oil eftluent
(POME) was to cause serious water pollution in almost eY"Y major river basin in peninsular
Malaysia. Untreated POME discharge depletes the oxygen concentration in fteshwater as it
decomposes. This in tum depletes the populations of fish, prawns, and other aquatic animals that
provided a significant share of the protein in the diets.ofriverain Malay villages in the 1960's and
1970's. Other negative efft:rl ofthe eftIuent discharges were: increase in toxicity and malodorous
compounds in water, reduction in fish and crop harvests, contamination ofsources ofdrinking \Vater
in rural areas and sites ofintakes for municipal water supplies for most cities and towns,. and creation
ofbreeding grounds for disease-bearing mosquitos.

Strate&Y for Reaulation
The Department for the Environment (DOE) announced the Environmental Quality

(Prescribed Premises) (Crude Palm Oil) Regulations onJuly 1, 19TI. The regulations required CPO
mills to obtain a license and pay a license fee before they cooo operate. In tbeirapplications, mills
needed to describe their system for treating and discbatging POME. The regulations also imposed
standards on eight parametersofPO~ the key parameter eing BOD (biological Oxygen demand,

4 In contrast, EIA requirement in the Philippines is broad based,. and ithas been found that it can easily take
over a year to get clearance.
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a measure ofoxygen-depleting potential). The license fee consisted oftwo parts-a flat proces:sinir,
fee and a variable effluent-related fee. The latter gave the DOE latitude to make the license fec~

equivalent to an. effluent charge.

Implementation
In the first year (1978) ofimplementation ofthe system~ the standard \\"as set at 5,,000 mglJi

ofBOD and was not mandatory, in recognition ofthe initial difficulties that would be faced~ the~

industry. The eftluent related license fee was set at US S3 per tOD of BOD discharged up to the
standard. In the follo'Wing year, the BOD standard "\\-"as made strieter (2,000 mg/l) and mandatory
and progressive effluent charges were imposed to provide an incentive for establishment ofwaste
treatment facilities. If the BOD concentration exceeded the prescribed standard, a surcharge "\\-'as

imposed equal to SI00 per ton above the standard. The rates were set such tbatthe amJlUaJ fees for
untreated discharge exceed at least the capital costs for building treatment facilities.

Evaluatign
Despite a 50 percent increase in the number ofpalm oil mills between 1978 and 1982 and

a steady increase in CPO production, the total BOD load released in public water bodiies dropped
steadily from 222 tons per day in 1978 to 58 tons in 1980, 19 tons in J982" and 5 toDS in ]984.
Studies also show that these changes did not result in loss of competitiveness for the palm oil
industry or production. During the period 1982-lg86. ~aysia'spalm oil export sector lost only
5 percent ofthe value ofoutput as a result ofenvironmental regulations that reduced allowable BOD
discharges by 90 percent. The CPO sector lost even less--only about one percent ofthe value of
production.

There were some efficiency losses. First, the charge was not set OD the basis ofmargjDal
environmental damage costs, but based on the costofcapi1al investment in waste treatment facilities.
Another source of inefficiency was the imposition ofthe charge on BOD load rather than volume
ofdischarge. This might provide an incentive for intennedia substitution" from disposal in land to
water, since the sw-cbarge for land disposal was based on concentration. In terms ofdistributional
eff~ one sluGy found large losses among primary input producers., the oil palm planta1ion sector~

which bore over two-thirds ofthe total welfare losses of1he industry.

Comments
A similar system is being implemented in MaJaysia's rubber industry. The system for palm

oil is still in effect" but bas now a,)st part of its original rationale. Treatment facilities have become
a licensing requirement and standard feature ofpalm oil mills. The surcharge for effluents abo""':
the standard is still enforced but is so low (having lost much ofits real value to inflation) that it no
longer acts as a compliance incentive and in any event is no longer necessary.

A study.undertaken by the Palm Oil Research Institute ofMalaysia (PORIM) concludes that
palm oil effluent trea1ment costs are 3 to 6 percent oftotal mill processing eJst,. and about 0.1 and
1.4 percent of total cost ofpalm oil production. Given this low cost, it is not surprisiDg that the
majority of palm oil mills have installed treatment systeJ:1S to reduce or avoid the payment of

.,..
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effiuent charges. It has been remarked that the effluent charges le\ied in violations oft.'missions
standards applicable to the palm oil sector allow for cost variation in abatement and thus are
effective.

4.4 CODclusioDS
The OVetalJ system ofpollution control in Malaysia has not been evaluated. Although there

are seveml indicators that even the coummnd and control framework is having diffic-..dties in terms
ofinspection and monitoring the evidence is patchy and the government is increasing its budgetary
allocations in this area. The Sixth Plan (1990-1995) bas made .:'. fum commitment to safe!guarding
the environment.

In terms offiscal incentives.. the coWdry has made a nwnber ofmoves that are still being
implemented and that will need some time before they can. be evaluated. These include the
contravention licences" as weli as a deposit reftmd system (under review) as well as a tax relief
system for those who install or implement pollution measures (MIDA)". The palm oil eftluentcase
however, demonstrates very well what can be achieved with a charge system linked to a pollution
standard and a technology guideline. This should provide some hope for sinillar·attempts in.·otber
areas.

S MIDA gives incentive s to encourage proper facilities for the storage. trealment,. and disposal of'bal:anIoos
wastes. "Pioneer'" sIa1US incentM for 5 years will be availble to companies which are d.irecdy.involved in 1be storage.
treaunen and disposal oftoxic and hal2nIous wasleS in an integrated manner. For these companies 1bat are t!lJemselves
waste generators and wish to establish facilitites to store,.tn:at or dispose oftheir wasres,. either on-site or ofJ:--site. dley
would be eligable for a special allowance at an initial rate of40 percent and an annual rate of20 percent for allcapitall
expenditure. As a further incentive to industry. MlDA will also extend the cum:nt import duty and sales tax. exeplioo
scheme for machinery. equipment. raw materials. and component;, to them for the sttorag~treatment and disposal of
hazardous \1i'3SteS.
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5. IDdustrial Pollution Control Policy in tile Philippi.e5

5.1 Background
The government ofthe Philippines has promoted industrialization ever since the 195051, firslt

by pursuing an impon substitution strategy and later (from the 19805) by emphasizing export."
oriented production. In 1981 the government embarked on a structural adjustment program ViiUcb
has shaped its cwrent approach to industrialization - regional dispersion and rural base<ll
industrialization.

The industrial sector exhibits a wide range ofdiversity both in terms ofthe size ofbusiness:
establishments and in the activities undertaken. The latter range from the virtual))' monopolistic:
petroleum industry. characterized by large scale operations mel low unemployment,. to.the foodl
industry. which contributes the largest amount to manufacturing employment and where the~

enterprises range from the very large to the very SI113II. Most industries. however. are dominaredb)'
a few large companies. many of~ilidl are concentrated in Metro Manila. At the same time there
are a large number ofsmall. diverse. often unregistered establishments that make up the informal
industrial subsector.

Industrial Pollution
The National Enviromnental Protection CoUl1Cil (NEPC) classifies industry acconting to the extent

ofpollution they generate and the degree ofhazard associated with their waste. The cbemicaland
the petroleum industries are considered highly pollutive and extremely hazardous industries. The
cement, iron and steel and non-ferrous basic metals industties are also classified as higblly pollutive.
hazardous industries. as are sugar milling and refining. wine and spirits. textile spinnin~ weaving
and fmishing" leather processing. pulp and paper. and soaps, cleansing preparation and toiletries.
Somewhat Jesspollutive. but extremely hazardous" industries include fertilize andpesticldes.
synthetic resins. plastic materials. paints. varnishes and lacquer" tires and tubes. and rubber products.

Industrial aLtivity in the Philippines has a number ofdirect environmental impacts::

• Water pollution arises from the discharge ofwastes that are high in BOD and total suspended
solids. The few major water polluting industrial outfrts are scattered about the country.

• Air pollution arises from emissions ofgases and particulates.
• Toxic and hazardous waste arises from the discharge ofwastewater containing heavy metals,.

solvents. and acid/alkali wastes. primadly from die growing electronic and metal fmishing,
industries.

• Non· toxic solid waste arises from disposal ofmaterials such as packaging.

In almost all cases. pollution levels have been inc:resi.ng in the past twenty five years (where
monitoring data are available). Particular concern is being expressed about lead and particulak'
levels in air(see Table 2) and several toxic elements in the water.
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Table 2

AMBIENT AlR QUALITY IN THE PHILIPPINES~ 1990
(Actual as a percentage of the standards)

POLLUTANT

Particulate; (pMI0)
Sulfur Dioxide

Carbon Monoxide

Nitrogen Dioxide
Ozone

Lead

PHILIPPINES
STANDARD

1700JO
2%-53%
140%
420/0-250010
<1%
170/0-260%

WHO

GUIDELINE

lIOO/0-1700A.
20/0-27%
46%

200/0-120%
<1%
260/0-780010

Note: The table shows 1990 levels ofmajor pollutants in the Metro ManilaArea. The levels
are shown as a percentage of the Philippines proposed ambient quality standards" as well as the
WHO guidelines. Lead level and particulate levels are ofke)'~where as sulfur dioxide levels
are within acceptable bounds. Although ozone levels are also apparently within &eeeptable: bowds,
sample sizes have often been inadequate to dIaw definitive conclusions.

Source: World Bank. 1993.

The high level of industrial pollution in the country is attributable to several factors, including:

• Old plant and equipment. Technologies and processes employed in some industries are
inefficient and outdated..

• Lack ofknow-how. The understanding ofproper waste management and pollution reduction
options is Jow.

• Weak enforcement of environmental standards and permits. Low rates of detection and
enforcement result in low rates ofcompliance.

• Nascent community awareness and influence. Inmost regions oftbe country, public p:essme
is now just beginning to affect industry decision making. as evidenced by the increasing
number ofNGOs active in the urbanIindustrial environmental area.
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5.2 Strategy for Industrial Pollution Control Sarategy in the Philippines
Broadly speaking, the regulatory framework for environmental mana'gement in the

Philippines bas three aspects6.

1. Environmental Impact Statement (EIS) and En\wnmental Compliance Certificate
(ECC).

2. Standards and rules (Command and Control).
3. Market-based incentives (Mal).

EISandECC
The Environmental Impact Assessment (EIS) system CUJr1'elltly serves both regulatory and

planning function. As a planning tool, its goal is to identify changes in project design that \\]1
reduce unacceptable environmental impacts by implementing the most cost-effective· mitigation
measures. But the EIS process also involves monitoring and evaluation following project
implementation. In this sense, the Environmental Compliance Certificate (ECC), whichcertifiestbat
the requirements ofthe EIS system have been met is a regulatory tool used by DENRto ensure that
:firms continue to comply with anti-pollution laws.

Quantitative ;pi RepJatoQ' SguJCJartb
The second aspect of the regulatory framework is the set of quantitative and regula10ry

standards that apply to industries and to energy and transport sources with respect to their inputs and
waste discharges. Other instruments used in this so-called "Command and Control" (CAC) approach
are prohibitions, limits and other contro~ and pennits and licenses. Under this approach, the
environmental protection agency is responsible for standanl setting, prescribing and recommending
specific control technologies, and monitoring and enforcing individual firms~ compliance Mth the
standards and prescribed controls. In the Philippines, these standards are often source specific and
apply to a variety ofpollutants and quality criteria

These standards are comprised ofthe follo\\.ing components:

(l) Quantitative Ambient Standards - comprising the specific numerical ambient water
and air quality targets for a given region at a given point in time (e.g.• PMIO (24
hr.):150 Ilglm3);

(2) Quantitative Effluent Standards - comprising the specific numerical standards for
emissions to air. land or water for amy given emission source (e.g.,. S02 emission
from power plants (existing): 1.5g1Ncm); and,.

p) Quantitative Input Standards - comprising the specific numerical standards for
production inputs (such as fuel quality) or industrial processes (such as teclmology

6 Several vohmtary schemes and corporate environemntal programs iDitiared by Pbilipine businesses have also
been implementeed. See ARMDEV. 1993. for examples.
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standards) (e.g.• sulphur content in diesel: 1%).

Market Based InstnJments
The third aspect involves the economic policy environment, which comprises the specific

price signals (or policies that influence price signals) that may influence the selection oftechnologies
and the levels ofemissions. \Vbile current environment policy in the Philippines isdominated by
a Command and Control regulatory framewo~madcet based incentives are becoming more popular.
The COlDlUy'S experience with such instruments is derived from: financial incentives (tax credits and
income tax holidays), pollution charges (fees on mine wastes and tailings). industrial waste
exchanges, a deposit refimd system (soft drink bottles and containers), and a risk liability system.

5.3 EsperieDce with the PoUution Control Strategy'

Command and Con1ro1 Frarnewmk
The Command and Control framework is achieving patchy success in the Philippines. The

Department of Environment and Natural Resources (DENR) has certainly made a nwnber of
attempts to improve effective implementation (see below), but there is a lack ofresources. Visits
to DENR offices revealed problems oflack ofequipment, trained personnel and facilities. DENR
is making an effort to decentralize monitoring and enforcement fimctions at the regional level and
is introducing a few innovative schemes, One such scheme was the initiated in 1991 and is known
as the "dirtydozen scheme". By targeting the most poDutiDg industrial units in each region, it aims
to improve the enfOta:n1ent ofpollution control. During the period it has been in place, the.program
bas bad some notable successes in forcing firms to inst.all control equipment under the threat. of
closure ("cease and desist") by the regional offices.

The current penalty system is based on points with various infiingements having different
weights. The following factors with their corresponding weights determine the penalty (TR&D,
1993):

• the duration oftile violation - days (6.5)
• the present resource condition (5.5)
• capacity ofsource ofpollution (4.5)
• average deviation from effluent or emissions standards (3.5)

Industries are given three months to correct their violations before the fines areaetually
imposed. While the fines increase with the severity ofthe violation. the marginal rate of increase
is constant. This fea.ture tends to be regressive. in that increasingly pollutive firms pay relatively low
increments in fines. It has been found, for example. that the larger firms in the tanning industry find
it economical to pay the fine rather than comply with the standard.

In controlling pollution from industry, the regulations have achieved greater success in
securing compliance from large firms in pollution intensive subsectors. But even for these firms.

28



DENR's attention (and its compliance statistics) has been mainly on getting them to install waste
treatment systems or pollution control facilities rather than on ensuring that this equipment is
operated properly.

The review of CAC environmental regulations in the Philippines is summarized in four
general features of the system (World Bank, 1993).

fiIst the implicit policy goals are ambitious and they attempt comprehensive coverage across
sources. The water and air quality standards apply to aU industrial establishments and power
generation facilities regardless ofsize or pollution intensity. Also, air and water quality regulations
prescribe standards for a large number of parameters. For water quality, for instance, the effluent
regulations prescribe effluent standards for 8 toxic substances and standards on 12 other parameters
including BOD, COD, pH and color. In addition, firms producing strong industrial wastes (defined
as the BOD concentrations exceeding 3,000 mgIl) are subject to separate and also unifonn standards
regarding the BOD concentrations oftheir discharges. Similarly, although the EIS system applies
to enviromnentally-critical projects orprojects in environmentally-eritical areas, the manner in which
the latter is defined means that in practice every investment project could be required to obtain an
environmental compliance certificate.

Second, the regulatory framework relies on standards fonnuIated in tenns ofdischarges from
individual sources, and these are typically unifonn across different sources. For instance, the water
quality regulations specify effluent standards (defined typically in terms ofpercentage reductions
in pollutant concentrations) that apply to the discharges ofeach facility. For some parameters, the
standards are more stringent for new plants than for existing facilities but witbin·each category the
same limit applies to all sources irrespective oftype ofindustty or process. The same is true ofthe
air quality standards that apply to stationary as well as transport sources.

Ihi.nL the policies currently in place to control pollution are all regulatory or command
and-eontrol in nature. The air and water quality regulations as well as the EIS process specifY
emissions limits or mandate the use ofspecific control technologies. So, none ofthese regulations
actually prices environmental damage (either through charges or the use oftradeable penni.ts)·and
forces poUuting finns and households to take account ofthose costs in their decisionmaking. Rather,
the attempt to alter their behavior is made by regulators determining how stringent the limits on
dischargers should be.

FQurth, some of the regulations currently in place to control pollution are faced with con
flicting signals from other aspects ofthe sectoral policy regime. The most sigoificant.instance arises
with regard to the pricing offuels. The present system favors the use ofdiesel, fuel oil and domestic
coal. This worsens the problems ofPMlO emissions from trucks andjeepneys as weUas from the
use ofhigh-sulfur fuel and more-poUuting domestic coal in industries that generate their own power.

A recent World Bank study bas pointed out that the Philippine regulatory structure CUf- rently
in place has no clear set ofpolicy priorities underlying it. Most forms of industrial pollution are
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subjected to a very broad set ofregulations. while concmrently a large number ofconflicting policy
signals effectively renders these regulations ineffective in addressing the problems of greatest
environmental significance. Also, given some ofthe economic costs and benefits associated with
reducing poUutio~ the flaws ofthe existing system becomes clearer: the problems addressed by the
existing regulations simply are not tackling the highest policy priorities.

Market Based Instruments
So far the MBIs have been implemented on a small scale and their impacts are under review.

However, a USAID funded study looked at these instruments recently (RCGlHagler Bailly, 1993).
Its main findings, as well as those from a personal visit to the country, and meetings with DENR and
other officials are summarized below.

Tax Incentives
Section 56 ofthe Environmental Code ofthe Philippines (pD 1152) provided tax incentives

to encourage industry to instaIl anti-pollution devices over a five-year Period. These incentives,
which expired in 1984, provided for:

• Exemption ofup to 5()OAJ ofthe tariffduties for the importation ofpollution control devices.
• Tax credits equivalent to 5()oJIo ofthe value ofthe tax and tariffduties that would have been

paid had the pollution control equipment been imported.

Although this policy has not been fonnally~ some DENR officials feel that it was
not successful because ofimplementation problems. Many companies used the incentives system
as a loophole for seeming tax exemptions and credits, even on equipment that was not used for
pollution control.

PQllution Charie
The fee on mine wastes and tailings is the closest example ofa pollution tax based on the

"polluter-pays" principle in the Philippines. Under DAO 85, DENR imposes a fee ofPO.05 per ton
Qn mine wastes from metallic mines; PO.10 per ton on mine tailing from metallic mines for those
using approved impoundments and those discharging to the sea by pipelines, launders, and tunnel;
and PI.OO per ton on mine tailings discharged on wpoundments not duly approved. Mines wastes
and tailings puts to beneficial use (usually as filling materials for civil structures) are exempted:from
fines. This encourages recycling and diminishes damage to the environment.

However, current mining fees do not fully reflect the polluter- pays principle. First, the
compensation that the Mine Wastes and Tailings Damages Evaluation Committee awards tQ
claimants is drawn from the reserve fund (representing accrued mine wastes and tailing fees
colh:cted fQr compensation, etc.) without identifying which company caused the damage. Asa
result, cross subsidization is created. Second, the current fees dQ not take intQ account the need to
maintain the long-teon integrity ofthe impoundments. Third the compensation is only rewarded to
private owners ofdamaged infrastructure, owners ofprivate lan~ agricul- tmallessors and lessees"
and share tenants; it excludes parties affected by pollution damage to common property-
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Waste Exchanae
The Industrial Waste Exchange Program (IWEP) was begun in 1987, in technical collabo

ration with McGill University ofCanada. It was implemented for four years in the National Capital
Region. Ceb~ Cagayan de Oro, Albay, Batangas,~ Benguet. Cavite, Davao. Iloilo,. and
Zamboanga del Sur. EMB assumed the role ofan infonnation center and an in- fonnation broker
on this project.

Companies listed themselves as suppliers or buyers of ~'3Ste in the Listing Fonn, which
became the basis ofan annual. publicly-available bulletin that contained a list ofmaterials available
for exchange. Interested buyers and suppliers sent letters ofinquiry using the bulletin as a reference.
IWEP then forwarded these letters to concerned companies.. IWEP also offered such services as
arranging for meetings, providing laboratory analysis. and disseminating technical information.

Unfortunately. IWEP was not sustained after its funding ran out. During discussions -with
industry, most participants claimed that they has not even heard ofIWEP. A major reason why the
project was not self-sustaining was that it was government-led, and industry was wary ofsubmitting
infonnation to DENR. Ofthe country's 15.000 industrial films listed in the last Bulletin (December
1990). only 593 listed themselves under "Materials Available" and 127 finns listed themselves under
"Materials Wanted."

Deposit-Refund Systems
To date. the deposit-refund system has been used only for soft drink glass and plastic bot

tles in the Philippines. Initiatives have also been tried based on system whereby a portion ofthe. fee
collected was channelled back into investments aim.~ at environmental preservation. These systems
established a precedent for fees charged and brought back to the environment.

Risk-Liability Systems
To date, the only experience with risk-liability systems in the Philippines is through the

Environmental Guarantee Fund (EGF) as part ofthe implementation ofthe country's Environmental
Impact Statement System. The EGF is a financial arrangement placed on the project proponent·and
allocated specifically for eavironmental activities (i.e., rehabilitation, monitoring and payment of
damages). It is managed by a muhisectoral group whose primary concern is to address impacts and
issues pertaining to the operation of the project. The EGF is established in three parts:

(1) Multisectoral Monitoring Fund - periodic cash payments to cover all the expenses
incurred by the monitoring team in conducting its monitoring activities.

Trust Fund - trust account or performance bond that ",ill be used to compensate
aggrieved parties for any damages to life and property, and to finance environmental
rt:storation and the rehabilitation of environmental quality caused by the project's
operatiCJn, including its abandonment.

(3) Cash Fund - a joint account, managed by the EGF committee, used to implement
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companies' environmental management and rehabilitation programs (these may
include environmental maintenance and safety, ecosystems rehabilitation,.
environmental research, community-based environme.ltal programs, environmental
infonnation campaigns and training, and the funding of periodic pollution
management appraisals.)

There has been only limited application ofthe EGF. DENRIEMB repor"LS that it has en- countered
two major contentious issues in attempting to negotiate EGF arrangements: the basis for computing
EGF amounts and the company's opportunity cost for the funds that are put in trust.

5.4 Conclusions
This survey has shown that the Philippines has many issues that need to be addressed before its
pollution control strategy has been considered effective and efficient. First, resources in monitoring
and enforcing regulations need to be increased substantially. Related to this fine •levels have to
raised· as well. Second environmental regulations need to be integrated with .other •• aspects· of
economic policy. Controlling pollution and devoting resources to cleaning up emissionstbat have
actually been encouraged by the fuel pricing policy makes little sense.. ~ the system. of
regulation needs to give market based instruments more ofa role. Uniform standards are difficult
to implement an~ if successfully implement~ there are costly in tenDs of real resources'. The
experience to date with MBIs has not been all that positive but that is .partty because it·.was
implemented in a very limited way and with many constraints and obstacles. In future a more
comprehensive framework for MBIs in selected areas is meeded, with strong political legal. support
and adequate financial resources to implement it successfully.

., A feature of industrial pollution in the Philippines that has implications for the cost-effec- tiveness of
alternative control policies is the heterogeneity ofpollution sources in tenDs ofcosts ofcontrolling cUscharges. These:
costs vary not only across subsectors, but even within the same industry across firms ofdiffen:nt scales and with capibd
equipment of different vin- tages. For instance, within the textile and dyes industry, the average cost ofinstalling
second- ary wastewater treatment varied ftom about PSJkg ofBOD for the lowest-cost finn to abnostP4SJkg for the flDD
with the highest costs.

The implications ofthe industrial structure in Philippines for industriaJ pollution control are twofold. First. because
ofthe variation in control costs across finns, there would be sub- stantial savings in using market-based policies Jather
than regulatory instJUments. The second implication. which follows from the great number offirms involved, is that
measmes to control pollution should economize on monitoring and enforcement requirement. This implies that policies
should be based on more easily observable parameters such as output or input use (a second best option).
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6. Industrial PoUution Control Policy in the Thailand

6.1 Background
Industrialization in Thailand, which began in the Ia.1e fifties, progressed rapidly in the last

three decades. At the end of 1969 there were approximately 600 factories (registered with the
Department oflndustrial work (DIW) in the whole kingdom. This nmnber jumped to 19,691 by the
end of 1979 and to 51,500 by the end of 1989 (TORI, 1990). The nmnber ofpolluting industries
were only 211 in 1969, but had increased to 7,030 by 1979, and bad reached 26,.235 by 1989. This
growth has been concentrated in the B:mgkok Metropolitan Region (BMR) which accounts for 76
per cent of the countries manufacturing value added.

Parallel to this rapid rate ofindustrial and urban growth, environmental quality has severely
deteriorated. Several commentators have suggested that environmental degradation in BMR·is not
so much a consequence of t.rban and industrial growth as it is the result of failure to supply urban
and environmental infrastructure consistent with the pressures on the resource base resulting from
economic growth. For example, during the 1980s, while industrial output of the BMR doubled,
public infrastructure capacity-particularly sewage treatment, water supply, solid waste collection,
and industrial waste treatment-to protect the environment remained almost unchanged.

The rapid growth ofindustrial pollution in Thailand in recent years is alsc a reflection ofthe
structmaI change of industry away, from traditional food-processing industries, which generate
biodegradable waste, toward large-scale, heavy industries, such as petrochemicals, which generate
heavy metals and other hazardous wastes. It is projected that hazardous waste will grow nom the
current level of 1.9 to 5.8 Mr by 2001. None ofthe 23 industrial estates currently have haurdous
waste treatment facilities. There is only one industrial bazm'dous waste treatment center (at Bang
Khuntien, discussed below) and the bulk of hazardous waste is dmnped freely into rivers and
landfills or stored in drums. It is estimated that in Thailand, 600,000 tons of hazardous waste
annually find their way into Thailand's rivers and canals where they mix with much larger quantities
ofuntreated sewage to make several canals and sections ofTachin and Chao Phrya rivers anaerobic
for part ofthe year and a potential health hazard (panayotou, 1991).

Given Thailand's relatively large size and the considerable assimilative capaci1y of its
environment, the current level of industrialization and implied pollution load would not present a
serious problem ifit were evenly distributed throughout the country. While hazardous wastes would
still be a problem, most other pollutants-especially biodegradable wastes--eouJd be assimilated if
widely distributed.

Unfortunately in Tba;l1D.d (unlike Taiwan, for example). industry is highly concen1l'ated in
the BMR and its surrounding provinces. whose landscape. air and water bodies are receiving
pollution levels far in excess oftheir assimilative capacn-y. Fifty-two percent ofindustries (16 per
cent in terms ofthe GDP) are located in the BMR.. This area also embraces twelve industrial estates
out of twenty-three in 1989. Analysis of five heavily hazardous-waste producing industries
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(including basic metal, fabricated product, transport equipment, electrical machinery and chemicals)
showed that 10,152 out of 15,126 factories are located in the B~m. area and employ about 88 percent
of the total number ofworkers occupied in these five industries.

In terms ofair poUutio~about 30 percent of total emitted sulfur dioxide (S02) is attributed
to industrial activities and approximately 54 percent of industrial emissions of S02 are released
within BMR. SPM levels are the highest in Asia. IndUS"~1 emits about 21% of SPM. which is
slightly less than that from power plants, which emit 33%. Vehicle generated gases (lead. carbon
monoxide. hydrocarbons, nitrogen oxides and particulates) are expected to double by the year 2000.
Currently the levels of CO. SPM and lead exceed the \VHO guidelines. It is also anticipated th:lt in
the near future acid rain might pose a serious environmental problem. Power and industrial sector
are converting to use ofcoal, particularly lignite, and by the year 2006, 32% ofelectricity generating
capacity will be fired by·lignite.

Box 3 shoVt"S the increasing severity of health related damages resulting from industrial
pollution. Environmentally related health cases from 2 per 100,000 people in 1978 to nearly 9 in
1987. As Table 3 demonsttates, the levels ofemisissons will continue to rise over the next sixteen
years. Unless significant pollution controls are tmdertak~ therefore. we will witness a mass
deterioration in environmental damage. particularly to health.
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* Thai government announced its decision to reduce lead in gasoline to .15 grams per liter.

A study by Thailand Development Research Institute shows some other features of Thai
industrial pollution scenario:

Increase (%)

400

450
100
400
300*
100
200

Table 3
Emissions Projection

Level in 2011

3MT
389MT
1.7MT
2MT
8.4MT
2,OOOT
1.6MT

• Overall industrial pollution is expected to quadruple within the next 15 to 20 years and to
have an increasing impact on hwnan health, property, and the quality ofIife.

• Industrial pollution is cmrently concentrated in the BMR and will continue to be in the
foreseeable future. There are indications, however, that some of the worse polluters are
moving outside Bangkok and into the satellite provinces of the BMR.

• The 1980s were characterized by an increase in ou1put from textiles, leather, chemicals, basic
metals, and petrochemicals. The economic forecast for these industries in the 1990s shows
high growth potential.

• The structural changes in industry and in production materials are leading to the emergence
of new types of pollution problems in Thailand. A shift isoccurring from traditional
pollutants such as wastewater pollution in the form ofbiochemical oxygen demand (BOD)
to more complex toxic pollutants including heavy metals, toxic air and water pollutants, and
hazardous wastes.

• The Board ofInvestment has provided investors with privileges and incentive packages in
order to draw foreign fuvestment, but has not used environmental impact assessments (EIAs)
or pollution intensity per unit of the GDP among its selection criteria for these target
industries. By neglecting this, it has accelerated the production of hazardous industrial
waste. An analysis ofBOI promoted industries indicated that the proportion ofinvestment
approved for bazardous-waste-generating industries increased from 25 percent in 1987 to
55 percent in 1989.

Pollutant
S02
C02
HC
NOx
CO
Lead
SPM



6.2 Strategy for Industrial PollutioD Control S ategy in Thailand
Industrial pollution control in Thailand is ba.~ed mainly on command-and-eontrol instruments

such as standards, screening (through environmental impact assessment or EIAs), licenses, land use
zoning, and fees backed by threat of fines and imprisonment in case of non-eompliance.The
government lays down effluent and ambient standards and waste treatment requirements. A
potentially powerful tool is the environmental impact assessments (EIA) which is mandatmJ' for new
licenses.

It is generally believed that the current policy is ineffective and its lack ofenforcement bas
contributed to serious environmental degradationgl. There have been some instances of use of
economic instruments, and there have been calls for greater use ofthese instruments in recent policy
debates. (See below).

A change in government policy was initiated in 1971 when it set up Environmental Quality
Committee after the public outcry over the pollution ofMae Klong river from sugar mill· wastes.
n-~ concept ofindustrial pollution control was fonnulated under the Third Plan (1972-76). lnthe
Fourth Plan (1977-1981), areas with high popv1ation density and heavy industrial concentration,
such as BMR, were given priority in pollution control policy. The Fourth Plan also focused on
deterioration ofwater quality, pollution from industrial plants, and noise pollution.

LeiUslative Framework
The Thai government bas overtime enacted several Jaws and regulations in1roducing eft1uent

and emissions standards as well as ambient standards for various industrial pollutants. The key
features ofthe legislations affecting industrial pollution are discussed below:

The Improvement and Conservation ofNational Environmental Qualitt Act of 1975 WEOA)= The
Act, which was amended in 1978, created the National Environmental Board (NEB) and the Office
of National Environment Board (ONEB) as its secretariat. The Act introduced the concept of
environmental quality standards, the requirement for EIAs in industrial pennittiDg, and the use of
"emergency powers". It established two sets ofpolicy guidelines on water pollution: one for inland
waters and the other for marine coastal waters. EIA is considered the most powerful! tool for
environmental protection efforts ofNEB.

The Public Health Act of1941 reBA):
While this legislation was enacted for prevention ofdiseases and provision ofnational health

care~ some sections provide legal authority for the prevention and abatement ofwater pollution.
Under the act, environmental public nuisances embrace all sources ofwater, air, and noise pollution.
The chief enforcement mechanisms are: abatement orders,. judicial injunction, and criminal

aThe Department ofIndusbiai Work (DIW) is in charge ofadministering1he factoJy Act and other acts relating
to the operation of factories nationwide. However. it had a staff of 143 in 1989 and has difficuJty performing its
operations and enforcement functions nationwide.
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prosection. Abatement orde- , prohibition orders, or closing orders can be made by court
injunctions. PHA currently offers the most effective legal controls for general pollution.

The FICtoIY Act of 1969 (fAC)
The FAC provides the legal basis for establishment and control of industrial plants. and the

Minisnyoflndustry is vested \\<ith the power to administer FAC through ministerial regulations and
notifications. The FAC was amended in 1975 to strengthen the environmen1aI dimension ofme
original act. It is now the principal legislative mechanism for industrial wastewater pollutior
control, and allows the MOl to exercise the power to issue notifications for treatment of\\<-asre water
and legal sanctions against violators. Monitoring and enforcement ofthis Act is done by Departnlent
ofIndustrial Works (DIW').

Investment Promotion Act of J911
Section 19 of this Act bas environmental protection measures. The Act requires alll

new factories to install wastewater treatment facilities.

Industrial Estates Act of 1919
This Act allows Industrial Estate Authority of Thailand (lEAn sole responsibility for

overseeing environmental control ofregistered industries \\<iithin estates.

Institutional Framework
Policy formulation and planning at the centra1level is done by the Office of the National

Economic and Social Development Board (ONESDB) in the Prime Ministers Office, and the Office
of National Environment BoanI (ONEB), in the Ministry of Science, Technology, and Energy
(MOSTE). ONEB coordinates governmental environmental management, while the standards are
set by National Environmental Board (NEB).

The execution ofbnvs and regulations is done by ONES, DOH (part ofthe Ministry ofPublic
Health), and the DIW (part ofthe Ministry ofIndustry). The enfmrcement ofiDdustrial pollution
rests with DIW's Industrial Environment Division (lED). lED is responsible for EIA report
approval, and for pollution control measures proposed in factory license applications.

The Role ofEconomic Incentives
As is clear from the above, the basic structure ofenvironmental regulation in Thailand is a

command and control one. There are, however some areas where economic incentives have been
used as an instrument. One is the area of waste\Vater, where.. as in India, collective treatment
facilities have been set up, with firms being charged fOT use ofthe faciliti~which is compulsory.
A second in ~"'11..i waste collection and recycling, where there is a growing private sector
involvement in solid waste collection. Finally in the area of hazardous 'WaSte collection and
treatment are to be financed from levies on polluters. Some details ofthese applications are given
below. Although they are impo~ and make a contribution to the control ofpollution, they are
still a small component ofthe total framework ofregulation. However" the ability ofthe public and
private sectors to cooperate successfully in this way in tackling serious pollution problems isa
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positive indication ofwhat can be achieved.

The government is considering extending economic incentives to o1her areas., such as air arJld
water pollution f'missions. but this remains to be implemented.

Wastewater
Usually wastewater treatment is funded by the government. However. Tbai'iaDd

experimented with the IIlpolluter pays principle" and charged the firms that pollute. The cOlmtr)ls
first central treatment facility for ;ndustrial \\<'8.Ste\\>'3ter treatment was set up in the seventies at the
Mae Klong river which bad been polluted by eft1uent from sugar mills. It was financed by charges
levied on industrial users. The basis for sharing operating and maintenance cost bas evolved over
the years ftom one that originally considered only the quantity ofsugar cane processed, to one that
gives increasing weight to the quantity and waste loading characteristics ofthe wastewater.

In 1988. the Bang Khuntien Treatment Center was set up by the Ministry oflndustry t,'l deal
with heavy metal contaminated wastewater that was generated by 200 small- and medium-scale
electroplating factories scattered around Bangkok. Bemt~September 1988 and May 1990, 8,300
tons ofhazardous waste ftom 46 electroplating and about 20 other factories ""3S treated. A s1andatd
fee of450 baht per ton is charged to the factory 'With adjustments for type of",,-aste and distmce from
treatment site. A "waste manifest system'" is used to 1ra.Ckthe waste from the factory to the tleabnent
facility to ensure no discharge along the way. A key element ofthe success ofthis operation is ,a
contracting arrangement between the MOl and the factories involved to supply a. given. quantity ()If
waste to the treatment center at an agreed upon cost \lriUch is sufficient to cover the facility's
opel3ting costs.

Solid Waste
In Bangkok, solid waste recycling takes place not at government initiative. but due totbe

entrepreneurial instincts of the city's scavengers and collection wm~ers. •Each collection worker
receives on average. an extra 1,500 baht per month ti .., recycling" which is a strong incentive for
them to service their routes. Scavengers at disposal sites report tbatthey earn 300- 500 baht a week.
Kitchen wastes from large restamants and hotels are often given to farmers f01" pig feed.

User charges in Thai urban areas are used to reco~"erabout 10 percent ofcosts ofscfid waste
management. But a 1985 regulation enabled charges to be raised by 10 to 15 times. With these
raised fees, the private sector is showing interest and the Bangkok Metropolitan Administration is
already contracting private companies to collect solid waste (ADB~ 1993)

Thailand is also considering a system ofpollution taxes. but this remains to be implemented
However. the Industrial Finance Corporation ofThaihmdl (IFCT) bas a fund ofS8 million per anDwn
available for concessional financing for purchases ofpoIlution abatement equipment. There is also
an Environmental Fund, which was established for the same pmpt)5e in 1991" is financed by the
government (U8$20 million) and by a USSO.40 per liter taX on oii consumption.

Hazardous Wastes:
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To control hazardous wastes from industrial sources, Thai government has established an
Industrial EnvironmentaJ Fund in early 1991 with COWlterpart contribution.~from Government anell
indusuy. In line with the "polluter pays" principle, the fllJDd is expected to be financed from waste
charges that would be estimated for each industry and later verified by environmental auditing. The'
charge would be set at a level that covers the cost ofttampon. treatment. and disposal ofhazardous:
wastes and provides a margin for running the program. A charge of 1.000 baht per ton on the
600.000 tons of industrial hazardous wastes projected for 1991 would raise 600.000 minion baht.
This is only 0.3 percent of the GOP originating in dle 11.000 industria) plantstbat generate
hazardous wastes., or 1.5 pereent ofnet profits. The proceeds ~"Ould be used to establish and operate
central treatment and disposal facilities for hazardous wastes collected from factories. Factories
would deposit witb the fundtbeir waste charges for the entire )'ear. Plants that attained lower waste
per unit of output, as verified by accredited private environmental auditing firms. would then be
eligible for rebates. The operation ofthe treatment and disposal facilities would be contracted out
to private waste management firms through competitive bidding.

6.3 EfI'ectiveaess of tile POO.tiOD Coatro' Stntegy
Existing regulations and institutions. though appearing to be adequate on paper. have been.largely

ineffective in controlling indusuial pollution. The factors coDtributing to this ineffectiveness lange
from diffusion ofauthority to lack ofcoordination and lax, erforcement. Consider. for instance. the
procedure for jointly implementing the Factory Act and the NEQA. The Jaw requires that
applications to the OIW for the establishment and operation ofnew factories above a certain size
must be accompanied by an environmental impact assesmtJent (EIA). which should be submitted for
review to the NEB before licensing by the DJW. The NEB. in tum. conducts an internal review of
theE~ with no public participation (BIAs are treated as confidential) and recommends approval.
modifications or disapproval to the OIW. The NEB is not vested with the authority to prevent
implementation of projects witban unsatisfactory EIA or to monitor and to enforce its
recommendations or the agreed EIA provisions; it can only recommend disapproval ofa subsequent
EfA submitted witb a license n:newaJ application. Even if the IicelJSe is not renewed. the
environmental damage caused by the failure to implement the earlier ronditioDS remains.

Factory licensing often proves to be too blunt an instrument for industrial pollution. comrol
The most notable application bas been the case ofa heavily polluting pineapple factory in CbaAm"
whose license ofoperation was withdrawn after two years ofignoring wamiDgs against wastewater
dumping. However. this appears to be an exceptional case of applying the enclosure sanction.
Violation ofet11uent standards by failing to treat waste does not carry fines but wamiDgs. which
rarely materialize. even follo'wU1g repeated violations.

The same difficulties hold for DOl-promoted invesbDeJ1ts and indusariaJ estate projects under
the IEAT. which also require prior approval ofan environmental impact assessment (EIA) by the
ONEB. lEAl's overaJJ organization does not indicate a real commitment to environmental
responsibility. despite the existence of a site office for waste analysis. IEAT does not have an
environmental unit.. and ofthe 23 industrial estates in operation in 1989. none are knovmm have an
operating hazardous waste treatment facility. While all industrial estates report baving waste water
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treabnent facilities. it is still not known how many actually operate. and at what level oftreatment
efficiency.

It is often argued that the problem is a lack oftechnilCal manpower and financial resources
(e.g., White and Emani. 1990). This is true to some extent For example, the Industrial Environment
Division ofthe DIW bas only 43 stafffor some 50,000 industrial plants (one staff for 350 factories)
and a budget of only 1,900 baht per factory. These resources are grossly inadequate for
implementation of regulations. monitoring. and enforcement. One aslo needs to mention that the
instruments selected by the government, i.e.• inflexible effiuent standards or waste treatment
requirements, are also responsible for the curren~ state of industrial pollution (TORI. 1990).

6.4 CondusioDS'
In Thailand., existing institutions and regulations for dealing with industrial pollution,.

designed under entirely different circwnstances, aIC clearly inadequate for dealing with emerging
industrial pollution problems. One problem. is that existing institutions and regulations were put in
place at a time when the country had less than 500 factories and was struggling to industrialize
through generous incentives for import substitution. Tbailand now has more than 50,000 factories
and is one ofthe world"s most rapid and successful export-oriented industrializing economies. In
the 19605, there were hardly any factories producing ba:mdouswaste; today, 33 percent ofall the
factories in the country are bazmdous-waste producers. EveD! in the 19105 there was hardly a river
with a BOD load exceeding its assimilative capacity. Today, virtually every river in and around the
BMR is at risk ofbecoming anaerobic.

The times have cbaDged dramatically, but the institutions and regulations have chang~ only
marginally. In addition, existing environmental regulations in Thailand, which are replicas of
foreign regulations with a considerable time lag, have little grounding in Thai reality and cuhure and
are, therefore, largely unenforceable. The fact that agencies responsible for their enforcement are
not given the authority and the means for enforcement is symptomatic oftis problem. Like many
other developing countries that followed the environmental regulation example that developed
countries set some 10 years to 15 years ago, Thailand h:Jsed its environmental regulations on
oocommand-and-control" standard-setting instru..nents. These instruments set inflexible eftluent
standards or waste treatment requirements coupled with sanctions for non-comptiance, rather than
settiDgtlexible. market-based mecbanisms and incentives (such as proper pricing" pollution charges).
which are DOW increasingly being used by the developed countries. While the conventional view
is that market-based mechanisms are not as suitable for developing countries as
command-and-e.JDtrol mechanisms. the reality is that, It. • • for cultural reasons. the 1bai society
is DOt given to litigatiOD. and courts are used onl)' when everything else fails. Each ofthe major
environmental regulations nonetheless stipulates a term ofimprisonment and/or fine for a violation
ofthat regulation. . . . .. (White and Emani, 1990). In Thailand, very few environmental violations
reach the courts. and fines are negligible in comparison to the benefits gleaned from violations. On

'> The foUowing comments draw on 1be ctiscussions in rom. 1990.
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the other hand. the imperatives of the market are laws that one can only ignore to one's peril.
Therefore. internalizing industrial pollution through proper pricing and other market-based
incentives is even more necessary and suitable for developing countries such as Thailand than for
developed countries. especially if the objective is a measurable improvement of environmental
quality.

There have been some tentative steps in Thailand \'\ith the use ofeconomic incentives for
pollution control. Financing collective treatment facilities through user fees appears 'to work. The
enterprises are willing to cooperate in the ammgement and to share costs on an equitable basis. This
instrument can and should be extended. However it cannot solve all pollution control problems. In
some cases collective treatment is not the appropriate method; what is required is a charge on the
polluter to encourage treatment or use of different inputs ate the plant level. In other cases· the
flexibility required for cost effective pollution control can be achieved most effectively through
tradeable permits.

Thailand will have to spend a great deal ofmoney on pollution control in the next decade or
two. At present it spends only about 0.24 percent ofGNP in investments in this area, compared to
an average 1.2 percent in the OECD. Estimates indieatetbat e'XpeDditmes will have to rise by2o-25
per cent annually to meet even modest enviro:unental quality objectives. With such large levels of
investment it is all the more importanttbat efficient solution be implemented, so that reductions in
emissions and improvements in environmental quality are brought about at least cost. This will
require increasing use ofmarlc:et based instruments.
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7. Use ofMarket Based InstrumeDts iD Other AsiaD Countries

The other countries in Asia, like the five discussed above, have relied mainly on command
and control to regulate environmental pollution and manage natural resoW'CeS. However. there are
a number ofapplications ofthe use of market based instruments in these countries. This cbapter
looks briefly at those applications that are relevant to the industrial pollution control.

Bana1adesh
To discourage the use ofozone depleting substances (ODS), Bangladesh has imposed a tax

on the importation ofsuch substances, as well as equipment and machinery using ODS. No further
details of this scheme were available.

Bangladeshbas a deposit refund scheme for soda bottles. It is an informal sclteme introduced
by retailers and without government intervention. Soft drink conswners leave a deposit'\\ith the
retailer onpw:clJase and get the money back on return. The system appealS to work well. As in most
developing countries, improper disposal ofbottles is not a problem.

Indonesia
There is an unusual deposit refund scheme in Indonesia, under which forest concessionaires

pay a deposit that is returned when the logged area has been reforested.. However,. as the fee isooly
a small fraction ofthe cost ofreplanting, the logger simply treats it as an additional cost and does
not bother with the replanting. Even an increase ofmore than 100 percent would not be sufficient
for the fee to have an incentive effect.

Indonesia has several other m.aIket based instruments that impact on the environment, such
as national park fees. However, they do not appear to be any that relate directly to inc:IustriaI
pollution.

Korea
Korea has introduced a deposit refund scheme for a nmnber ofproducts which conttibute to

waste disposal problems. They include food and beverage containers,. pesticide container.s,. batteries,.
tires, lubricant oils and plastics. As of mid-I992,. the deposits totalled $16.9 mn. while.refunds
amounted to only $38.000. This suggests that the system provides a very weak incentive to recovery
ofwaste products. the main reason being the low level at which the fees have been set.

Korea has also recendy started a pollution charge scl1eme for mc;or emissions. Details ""~re

not available for this survey, except that the revenues will be used to provide long te.nn, Jaw interest
loans to stimulate pollution control investment in the private sector.

Sinppore
A somewhat exceptional country in the Asian context,. Singapore has introduced a
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sophisticated system of auctionable permits for the consumption of ozone depleting substan.ces
(ODS). In this it offers the one example ofthe use of tradeable permits in Asia. Each quarter the
national quota of ODS are allocated among importers and users, half on the basis of historic
consumption and halfthrough an auction. Importers and users must register to participate in a tender
process conducted by sealed bi<L in which each firm indicates the amoWlt ofODS it would like to
purchase and its offer price. Bids are then ranked by price and the lowest winning bid (i.e. th.e one
that clears the market) serves as the quota price for the full allotment of ODS, including the 50
percent that was allotted on the basis ofhistoric consumption. There is a sufficiently large number
of bidders to establish comPetitive conditions, as indicated by the rapid increase in quota prices
during the first few rounds ofbidding - i.e. before finns bad made a serious effon at conservation
and substitution. The auction allows the government to capture a sizeable portion ofthe quota Tents.
which can then be used to subsidize recycling services and the diffusion ofalternative technologies.
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8. Conclusions and Recommendations

An effective pollution control strategy needs a combination of command and control
measures as well as market based instruments. It also requires the different instruments to be
coordinated, and pricing decisions in the economy in general to be integrated with the pollution
control strategy. In reviewing the experience ofthese Asian countries, one must conclude that none
of these conditions are met. The command and control measures are sometimes misdirected and
often too weakly enforced to be effective. In many cases the use ofmarket based instruments could
do a betterjob. But there will always be a need for CAC measures, and it is the responsibility ofthe
government to ensure that adequate resources are made available for the monitoring and enforcement
of emissions, for these to work. Paradoxically, it may be through the use of market based
instruments such as charges and fees that enough resources will be mobilized for the CAe measures
to be effectively implemented.

The few attempts at using MBIs in Asia cannot be said to present a picture ofgreat success.
While there have been a few cases ofeffective use ofsuch measures, in many cases the applications
have failed because the incentives were not strong enough (e.g. the taxes or charges were simply
too low), and the commitment of the government to make the policy work was not really there.•It
would be useful. for policy makers to study the successes and see how they can be replicated in other
areas. In doing this they need not restrict themselves to neighboring countries, or even to Asia
Lessons are transferable from all parts ofthe world and we do not have that many good examples
off\.flUs. In particular governments should look at ways in which (a) charges for emissions and (b)
tradeable permit schemes can be introduced. Both these avoid the difficulties associated with
subsidy schemes, where budgetary constraints and possible misuse offimds are real problems. If
subsidies are justified they should come from revenues raised through charge and permit schemes.
There is some evidence that this is happening, but there is much more potential for it to be extended.

If:MBls are to be adopted more widely, policy makers have to be convinced oftheir merits.
This requires the kind ofin-depth study referred to above, but it also requires key concerns ofelected
officials to be answered. These include (a) the distributional implications ofthe use ofMBls. (b)
the implications on output and employment in the affected industries and (c) costs of implementing
such measures and (d) the international trade implications of the measures. All these can· be
addressed, but doing so implies a careful study ofone or more instruments to meet clearly stated
objectives. Presenting the results of the research simply and clearly is also important.

Although most of the discussion in this review has been ofpollution control strategies as
enacted by the Departments or Ministries of the Environment, it is important to remember that
market incentives which have en"ironmental implications exist in other government departments as
wei!. Governments can encourage or discourage pollution emissions through their pricing policies
on energy inputs such a petrolewn products and coal; on the pricing ofelectricity; on the delivery
and collection ofwater; and on environmentally damaging inputs such as fertilizers and pesticides.
Although it is true to say that none ofthese countries price these resources and inputs to fully reflect
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their social costs, including enviromnental costs, they do vary considerably in the extent to which
the prices deviate from the full social cost. As was pointed out in the review of the five countries,
it is important to integrate such pricing decisions in the overall pollution control strategy. This
appears generally not to be the case. There are even examples ofgovernments subsidising emissions
through price subsidies while making the polluter pay through end ofpipe clean up (e.g. diesel
subsidies). Integrated pollution control requires more inter-departmental cooperation than exists at
present. One way in which this could be brought about is through an inter-ministerial COWlciJ that
would be responsible for the overall pollution control strategy and have the authority to make
recommendations about taxation and pricing outside the narrow enviromnentaI domain.
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