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1. Introduction

A materials balance model by Turner, Pearce & Bateman (1994 :15-17) portrays the interac-

tions between the economy and environment basing on the laws of thermodynamics. The

model represents the economy as a materials processing and product transformation system

pulling in materials and energy from the environment and changing them into useful product

output for consumption. Eventually after a time lag, the non-product output of the system can

be partially recycled with the residual 'useless' materials (wastes) retumed to the environment

Too much wastes generated by the system and released beyond the absorptive capacity of the

environment causes pollution and so-called external costs (extemalities). This is the economic

case of market failure that calls for government intervention to intemalize the external costs to

the firm or generator's production costs. The govemment intervention can be introduced

through the control-and-command (CAC) approach by setting up environmental quality stan-

dards or the economic incentive (EI) approach by using economic instruments, e. g. fees /
charges, product charges, taxes /subsidies, deposit-refund system, market permits, to induce

waste minimization or reduce waste generation or pollution

Thailand which has been experiencing the continuing high economic growth rates is
now

facing environmental constraint in sustaining its high economic performance. Environmental

depletion and degradation of the country's renewable and non-renewable resources and ameni-

ties, as well as pollution are urgent problems that need to be mitigated. In the 1990's, the rec-

ognition of the negative impact of economic growth on environment in the Seventh National

Economic and Social Development Plan (1992-1996) has brought about a major change in the

t I t tion A new comprehen-legal and institutional arrangements goveming environmen a pro ec .

sive environmental law passed by the cabinet in November 1991 (effective June 1992) stipulates

that new govemment departments are to be established and that environmental standards are

to be enforced based on the principle that the polluter must pay - Polluter Pays Principle

(PPP). In order to facilitate the implementation of this principle, the Environmental Fund was

launched in October 1992, and is designed to promote investment by government agencies, Ioc-

al administration, industries, and NGOS in waste management projects. The implication of the
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polluter pays principle is the introduction of the market or economic incentive approach into

waste management in Thailand. However, the economic instruments are employed mainly in

the forms of fees or charges and taxes or subsidies. In the Pollution Control Policies and Plan

(1995) prepared by the Pollution Control Department (PCD), Ministry of Science, Technology,

and Environment (MSTE) and to be implemented under the Eighth National Economic and So-

cial Development Plan (1997-2001), the economic incentives will be strengthened for the

efficiency in controlling the extraction of natural resources and reducing pollution

This paper will present waste management in Thailand under the course of development,

which is ideally aimed towards sustainable development, by concentrating on the problems and

prospects of economic incentives. The existing economic incentives under the polluter pays

principle will be illustrated in the first part. The problems and prospects of economic incen-

tives for waste management in Thailand will be discussed in the second part. Finally, conclu-

sion will be drawn in the third part

2 Economic Incentives in Waste Management in Thailand

2. I Waste Management Approach and Econumic Incentive Instruments

From the materials balance model, waste management on the residual side of the relation-

ships between the economy and the environment deals with the following contents

(1) Waste management at source reduction - Waste Prevention or Waste Minirmzatron

This is a management approach to prevent the generation of waste or to generate waste at

the minimum in the materials processing and production transformation system. The waste

prevention or waste minimization involves activities to

reduce generation of waste to a practical minimum,

reuse materials after use, and

recycle materials which can not be reused

(2) Waste management at the end-of-the-pipe

This management approach will concern with the waste that is generated after the produc-

tion process. There are several steps in dealing with the end-of-the-pipe waste management

i. Waste handling and storage :This deals with the safety handling and storage of waste

on-site and off-site.

ii
. Waste transport :

It involves the safety transportation of waste from the generating

source to the treatment facility or disposal site

iii
. Waste treatment : It deals with recovering, neutralizing, stabilizing, and incinerating of

waste.

vi
. Waste disposal :This is the final destination of waste that goes back to environmental

receptor. Sanitary landfill is the final end of waste disposal

v .
Pollution control :This stage deals with the accumulation of waste that is harmful to

human health and environment. The pollution control involves with the following

Accidental pollution arising during the production, handling, storage, transport, disposal of
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substances either as materials or as wastes. Two main control strategies are risk reduction or

management (e. g. appropriate design standards and safety factors, appropriate personnel train-

ing and management, Iand use planning to ensure appropriate buffer distances and acceptable

risk levels) and contingency planning

Deliberate pollution arising from illegal or unacceptable actions of individuals or corporate

bodies, e. g. Iittering

Previous polluted areas or contaminated sites. The control can be done by site identifica-

tion, contaminated site registration, criteria and procedures for assessment and management,
public consultation and access to information, Iiability issues

Economic incentive instruments to encourage environmentally positive behavior and invest-

ment as experienced in OECD countries (Opschoor and Vos, 1989 ;Opschoor and Turner,

1993 ;and OECD, 1994) take many forms

(1) Direct alteration of price and cost levels :This occurs when charges are levied on pro-

ducts (product charges) or the processes that generate these products (emissions charges, input

charges), or when deposit-refund systems are utilized

(2) Indirect alteration of prices or costs :This takes place via financial or fiscal means, that

is when direct subsidies, Ioans or fiscal incentives (e. g. accelerated depreciation) are provided to

induce environmentally clean technologies ;enforcement incentives (e. g. non-compliance fees

and performance bonds) can be put in this category as well

(3) Market creation and market support : market creation is often done on the basis of

changed legislation or regulations, e. g. emissions trading, quota auctioning as a consequence of

limiting emissions or catches in a certain area, insurance schemes in response to changed liabil-

ity legislation. Market support takes place when public or semi-public agencies take responsi-

bility for stabilizing prices or certain markets (e. g. for secondary materials such as recycled

paper or steel).

2. 2 Current Economic Incentives in Waste Management in Thailand

a. The emergence of economic incentives

Economic incentives in waste management has not gained much attention from the Thai

government as an important instrument to change behaviors of waste generation in the course

of rapid economic growth. Waste, mainly, solid waste generated from households, communi-

ties and industries, has been dumped openly on the ground. Wastewater has been also direct-

ly discharged to the natural water sources. Relevant govemment agencies and local author-

ities have been authorized to provide public services of garbage collection and dumping

grounds with low fees and to regulate the behaviors of people in waste management (e. g.
Iit-

tering) by enforcement incentives, i.
e., non-compliance fees or imprisonment

However, the economic growth at the expenses of environment quality and human health

without proper waste management during the past 35 years has led to an urgent call for waste

management policies and enforcement. The environmental policies under the Seventh Nation-

al Economic and Social Development Plan (1992-1996) has focused on five major areas :natu-

ral resources management, environmental quality, energy and environment, industry and en-
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vironment and urbanization and environment in order to attain sustainable growth that

accommodates both environmental management and economic development. The targets of

the Plan are set to improve environmental quality throughout the country including the rehabi-

litation of water quality of the lower reaches of the Chao Phraya and Tha Chin Rivers, the

controlling of pollutants from air pollution sources, the treatment of hazardous wastes gener-

ated from industries, the conservation of forest and the protection of coral reefs. The En-

hancement and Conservation of National Environmental Quality Act of 1992 (NEQA) was

promulgated to conserve natural resources and protect the environment. Environmental Fund

was launched in October 1992 together with the restructuring of the Ministry of Science, Tech-

nology and Energy into the Ministry of Science, Technology and Environment. The Plan sup-

ports the polluter pays principle, i.
e., rather than being subsidized by means of using national

tax revenues for pollution control and waste-treatment projects, the costs of pollution control

must be built into the capital and operating costs of manufacturers and of the providers of ser-

vices. Besides the improvement of legislation, the provision of environmental fund and the

reorganization of institutional structure, the government began to acknowledge particrpatron

from every sector, namely, governmental agencies, state enterprises, universities, businesses,

and non-governmental organizations (NGOs)

The NEQA requires the Environmental Quality Management Plan as a national policy and

plan for enhancement and conservation of environmental quality as well as the Environmental

Quality Management Action Plan at the provincial level. In dealing with pollution problems

the following management mechanisms are developed

(1) Enforcement of the "Polluter-Pays-Principle"

(2) Improvement of the organizational structure and legal framework to increase efficiency

in environmental management, such as strengthening the role of local authorities in manage-

ment and pollution treatment system in local areas. Local authorities should have flexibility in

managing the treatment services in both cases where public agencies offer the services them-

selves and where they subcontract the services to the private sector. Local authorities should

be empowered to collect service charges as appropriate.

(3) Mobilization of investment for the reduction and the controlling of pollution in vanous

management forms, e. g. state enterprise, joint-venture, private enterprise. For example, the

government may provide subsidies to local authorities for the construction of wastewater col-

lection and central wastewater treatment plants and for solid waste collection and disposal sys-

tems. Similarly, the government may invest or carry out JOmt mvestment or grant a conces-

sion to the private sector for the provision of a central industrial and hazardous waste treat-

ment facility and disposal site

(4) Public participation in protecting, preventing and solving environmental problems. For

instance, a third-party representing communities, private enterprises and the government may

be formed to supervise, protect and conserve environmental quality, particularly in urban areas,

industrial zones, and tourist destinations. Privatization of waste management is encouraged as

a national policy.

To deal with waste management according to the national policies stated in the Plan, the
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govemment has taken the lead allocating the budget to its various agencies to construct and
operate central treatment plants or landfill sites. Another source of fund to finance waste
management proJects is the Environmental Fund established under NEQA of 1992. The Fund
rs now available for both public and private projects in the forms of grants and loans. In 1993
fiscal

year, the budget on pollution management is equivalent to 3,284 million baht (approx-
imately US $132 m.) or 0.68 per cent of the total national budget. The Pollution Control De-

partment has proposed an action plan for solid waste management with the budget of 3,634.29
million baht (approximately US $145 m.), which was approved by the Cabinet in February
1995, and 12,222.279 million baht (approximately US $489 m.) over 20 year period for invest-

ment in solid waste management in the Bangkok Metropolitan Region. The high investment
costs of waste management on the government budget cause financial burden. Thus, in order
to reduce the heavy financial burden and to respond timely to the urgent problems, the govern-
ment has announced the Polluter Pays Principle as a national guideline to raise revenue to

operate waste treatment and disposal services and considered privatization as an important
approach to achieve the financial target. The polluter means any individual either a firm or a
household, who generates waste or pollution, has to pay for the services. Economic incentive

mstruments have been employed

Thus, since 1992, the economic incentive approach in waste management has gained its im-

portant role justified by the polluter pays principle stated in the Seventh National Economic
and Social Development Plan and the NEQA, and as a potential revenue source to reduce the
financial burden of the govemment

b. Economic incentive instruments in waste management
Economic incentives are recognized in the NEQA as services fees for the use of central

waste disposal facilities (Sections 88-89), fines for non-compliance with the Act (Section 90-93
and 96-lll), and taxes and subsidies for waste generators to invest in wastewater treatment or
waste disposal facilities (Section 94-95). Economic incentives are also appeared in other laws
and regulations, e. g. the Navigation in Thai Water Way Act (1913), the Royal lrrigation Act
(1942), the Public Health Act (1992), the Public Cleansing and Orderliness Act (1992), etc

Most of economic incentives under these laws and regulations are enforcement incentives in the
forms of fines and imprisonment. The following are the existing economic incentive instru-

ments in Thailand under various laws and regulations concerning with waste management
(1) Excise taxes rates for roducts that cause air ollution

Differential tax rates for products, i.
e., fuels used in automobiles and industries, that cause

air pollution are in effect on January l, 1992 to improve the air quality. The different tax
rates in favor of fuels that cause low pollutants are employed as followed

Products Tax rates

Benzene-more than 0.15 o/o lead content bt 3.35 /Iitre

Benzene-less than 0.15 o/o lead content bt 3.05 /Iitre

Unlead benzene bt 2.35 /Iitre

Diesel-more than 0.5 o/o sulphur content bt 2.lO /Iitre

Diesel-less than 0.5 o/o sulphur content bt 2.00 /Iitre
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(2) Wastewater treatment fees of Patta a Cit

Under the Notification of Pattaya City for Collection of Fees for Wastewater and Dis-

charged Water Treatment Services, B. E. 2533 (1990), the City has been collecting the service

fees for wastewater and discharged water treatment. The fees cover only the operating and

maintenance (O & M) cost of the central plants. The fees are charged annually to the gener-

ators who use the service. The fee structure is
as followed.

i. Type of users :

- users who discharge "normal" wastewater,
i.

e., household wastewater

users who discharge "more senous than normal" wastewater,
i.

e., industrial wastewater
ii

. Type of wastewater :

- wastewater :wastewater without prior treatment

- discharged water :wastewater treated on-site and discharged into the City's central col-

lecting and treatment system.
iii

. Type of fees :

- user fees (annual fees) for wastewater and discharged water

- fees for pipeline connection permits for wastewater and discharged water

iv. Units of fees :

- per room.

- per unit (for apartment or condominium)

- per building area or sq. m.

- per output-kg /day.
(3) Wastewater treatment fees of the Industrial Estate Authorit of Thailand

Factories operating in an industrial estate under the Industrial Estate Authority of Thailand

(IEAT) have to pay fees for the wastewater treatment services provided by the central treat-

ment plant in the industrial estate. The fee structure consists of wastewater volume and loads

(i.
e., BOD and suspended solid-SS). The fee can be calculated from the following formula

C= I/3(Vx /V0+ Bx /B0+ Sx /So)K where

C= service fee (bt /month)
Vx =wastewater volume discharged into the treatment system (cu.

m /month)
V0=wastewater volume at full load capacity (cu.

m /month)
Bx=monthly average BOD Ioads discharged into the treatment system (kg /day)
B0=BOD Ioads at full load capacity (kg /day)
Sx=monthly average suspended solid loads discharged into the treatment system (kg

/day)
S0=suspended solid loads at full load capacity (kg /day)
K=total expenses of the treatment system at full load capacity (bt /month)

The Ladkrabang Industrial Estate has adopted this formula and is presented here as an ex-

ample case

C= I/3(Vx /2100+Bx /420+ sx /570) X 381500

The fee structure of the IEAT covers only the operation and maintenance costs of the was-

tewater treatment plant
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(4) Pro osed wastewater treatment fees of Nakorn Rachasima Munici alit

Nakorn Ratchasima Municipality has constructed and been operating its wastewater treat-

ment plant since 1990. It has drafted a Notification of Nakom Ratchasima Municipality :Re

Wastewater Treatment Control B. E. 2534 (1991) and proposed to collect service fees. Howev-

er, the notification is still in the draft form and the proposed fees has never been implemented

The main reason
is that the local authority is afraid of causing troubles to the public by charg-

ing the wastewater treatment fees (NIDA, 1993)

According to the drafted notification, the service fees are charged by the proportion of water

supply used

i . Users under Table A (i.
e., residential buildings, condominiums, hotels, private schools

with the area of more than 2,000 sq. m., government and public enterprise buildings, etc.) will

be charged 5 per cent of their monthly water supply fees but not less than 10 baht (approx-

imately US $0.40)

ii
. Users under Table B (i.

e., restaurants, shopping centers or department stores with the

area of more than 2,000 sq. m., massage parlors, hospitals with more than 10 beds, factory

businesses, etc.) will be charged 10 per cent of their monthly water supply fees but not less

than 50 baht (approximately US $2.00)

The structure of the fees is different from that of Pattaya City because Nakorn Rachasima

Municipality has its
own water supply division. Thus, it is practical, simple and economical

for Nakom Rachasima Municipality to collect the wastewater treatment fees as a proportion of

water supply used through its
own division

(5) Exce tional case of Hua Hin District Munici alit

Hua Hin District Municipality is
a famous sea-side resort town in the south of Bangkok. It

has constructed and been operating a phase Icentral wastewater treatment plant since Decem-
ber, 1991. The phase 11 central plant is under construction and is expected to be completed

1995. Since the operation of the plant, the District Municipality has not passed any notifica-

tion concerning wastewater treatment fees. However, it is able to sell a part of treated was-

tewater to a golf course company nearby. The District Municipality has signed a contract

with the company to provide the treated wastewater for the golf course in return for l0,000

baht per month for the first 10 years ;20,000 baht per month for the second 10 years, and

30,000 baht per month for the third 10 years. The company has agreed to lay pipelines and

set up pumps from the treatment plant to its golf course (NIDA, 1993)

This is
an interesting case that a local authority can make a by-product from its central was-

tewater treatment plant and can earn some revenues to cover
its operation and maintenance

costs without charging any service fees from its
users

(6) Fees for Solid waste and Ni ht Soil Collection

The maximum fees concerning solid waste and night soil are regulated by the Ministry of

Public Health under the Public Health Act, B. E. 2528 (1985). The fees for both solid waste

and night soil cover only collection service and are charged by volume. According to the

estimation of Thailand Environment Institute, the maximum fees cover only 10-20 o/o of the op-

eration and maintenance cost
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The structure of the fees consists of the following

i. Type of generator distinguished by waste volume

- house or building that disposes waste from 20-500 Iitre /day
- market, factory, or place that disposes waste from Icu. m /day.

ii
. Type of collection frequency

- daily.

- periodic for large volume of waste and night soil

iii
. Unit of payment.

- per month for daily waste collection

- per time for periodic collection

(7) Fees for Industrial and Hazardous Wastes

At present, there is only one industrial and hazardous waste treatment facility constructed by

the Department of Industrial Work (DIW), Ministry of Industry (MOI) at Bangkhunthien in

the southern part of Bangkok Metropolitan Area. The sludges from the Bangkhunthien treat-

ment plant are sent to the sanitary landfill site in Ratchaburi Province, which is also owned by

the DIW and is the only landfill facility for industrial and hazardous wastes in Thailand

Both facilities are leased out to a private firm. In November 1994, the DIW has established a

joint venture company with GCN Holding Co. Ltd. named General Environmental Conserva-

tion Co., Ltd. (GENCO) to operate a hazardous waste treatment plant for industrial and hazar-

dous wastes by using technology acquired from the US-based Waste Management Internation-

al, Inc.. The company plans to operate its plant in Rayong Province in the Eastern Seaboard

area by November 1995. However, up to this moment, the plan has not been realized due to

the strong opposition from the local people nearby the construction site

Fees at the Bangkhunthien Industrial Waste Treatment Center are classified into 4 types of

service provided by the Center as followed

i. Transportation fee from factory to the Center (bt /ton-km)
ii

. Sludge treatment fee (bt /ton)
iii

' Transportation fee from the Center to Ratchaburi landfill site (bt /ton-km)
iv. Landfill fee at Ratchaburi site (bt /ton)
(8) Tax exem tion for investment in waste mana ment

According to Sections 94 and 95 in the NEQA, the other incentives to promote investment in

waste management of industrial firms are tax exemption in the forms of

i . Import duties which will be exempted for the import of necessary machinery, equip-

ment, tools, appliances or materials not available in the country in installing an on-site facility

ii
. Income tax which will be exempted for foreign experts or specialists to carry out works

concerning the installation, monitoring, control or operation of air pollution control systems,

wastewater treatment or waste disposal facilities

(9) Enforcement incentives :non-com liance and enalties for dama es

Enforcement incentives in Thailand are provided by various laws and regulations in the

forms of imprisonment, fines, compensation and clean-up expenses. People's behavior or firms'

investment is controlled or discouraged for various purposes according to the laws and regula-
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tions. The enforcement incentives concem mainly with the following matters :to protect en-

vironment and health, to provide safe management on hazardous substances, and to provide

proper waste management. The following are the details of enforcement incentives provided

by laws and regulations conceming waste management

i. For the protection of the environment and human health

- to dump wastes into waterway will be imprisoned not exceeding 6 months to not exceed-

ing 3years or fined not exceeding 2.000 baht to not exceeding 60,000 baht plus the clean-up ex-

penses (the Navigation in Thai Water Way Act of 1913, Sections ll9 and 204)

- to dump wastes into any irrigation water system will be imprisoned not exceeding 3
months to not exceeding 2 years, or fined not exceeding 2,000 baht to not exceeding to 100,000

baht, or both (the Royal Thai lrrigation Act of 1942, Section 28)

- to litter or discharge wastes into water ways or public places will be fined not exceeding

2,000 baht to not exceeding 10,000 baht (the Public Cleansing and Orderliness Act of 1992,

Sections 29, 31, 32)

- to dump wastes in any place not provided for in the area of the National Park will be

fined not exceeding 500 baht (the National Park Act of 1961, Section 16 (18)

- to dump wastes in the area of royal highways will be imprisoned not exceeding 3years

or fined not exceeding 60,000 baht, or both (the Royal Highways Act of 1992)

- to pour, throw away, drain, or lay in fisheries such poisonous substance or any substance

causing danger to aquatic animal or causing pollution will be imprisoned not exceeding 6
months and fined l0,000-100,000 baht (the Fishery Act of 1947)

- to obstruct or cause inconvenience to a public drain, water course or sewer or to dispose

a carcass on o near a public way will be fined not exceeding 500 baht (the Thai Penal Code,

Section 375 and 396).

- to cause filthiness to the water in well, pond, or reservoir provided for public use or to

cause a hard substance to fall
on any place in such a manner to cause harm, trouble, dirtiness

or nuisance to persons or things will be imprisoned not exceeding Imonth or fined not exceed-

ing 1,000 baht, or both (the Thai Penal Code, Sections 380 and 389).

- to fail to do planning a sound sanitary, i.
e., drainage system and standard public utilities

system and necessary public services by real estate business will be imprisoned not exceeding 6
months or fined not exceeding 5,000 baht, or both (the Notification of Revolutionary Council

No. 289. Re :Real Estate Business Control, Clause 9)

- to fail to comply with the rules and procedures to maintain cleanliness and orderliness

within the market place will be imprisoned not exceeding 6 months or fined not exceeding

l0,000 baht, or both (the Public Health Act of 1992, Section 35)

- to cause annoyance to residents in the neighboring area or to cause nuisance that may
seriously harmful to health or have impact on the living conditions will be imprisoned not ex-

ceeding I month or fined not exceeding 2,000 baht, or both (the Public Health Act of 1992,

Sections 25 and 28)

- to fail to comply with the Factory Act or causing harms, injuries, or trouble to persons

or property in the factory or its vicinity will be imprisoned not exceeding I year or fined not
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exceeding 100,000 baht, or both plus a penalty of not exceeding 5,000 baht per day until cor-

rection is done or improvement is achieved (the Factory Act of 1992, Section 37)

- to commit an unlawful act or omission by whatever means resulting in the destruction,

10ss or damage to natural resources owned by the State or belonging to the public domain will

be punished by making compensation to the State representing the total value of natural re-

sources so destroyed, Iost or damage (NEQA. Section 97)

- to illegally encroach upon, occupy, or enter into public land to act in a manner resulting

in the destruction, Ioss or damage to natural resources or treasures worthy of being conserved,

or causing the occurrence of pollution having impact on the environment within the limits of

environmentally protected area will be punished by imprisonment r^ot exceeding 5 years or fine

not exceeding 500,000 baht, or both (NEQA, Section 99)

- to violate or refrain from observing the restrictions concerning protective measures in the

conservation area or any other area will be punished by imprisonment not exceeding Iyear or

fine not exceeding 100,000 baht, or both (NEQA, Section 100)

ii
. For the safety management of hazardous substance

According to the Hazardous Substance Act of 1992, failure to comply with the Act in terms

of production, import, export, or possession of hazardous substances which are classified into 4
types will be punished by imprisonment not exceeding 3 months to not exceeding 10 years or

fine not exceeding 30,000 baht to not exceeding I million baht (the Hazardous Substance Act

of 1992, Sections 21-23, 43, 45, and 52).

iii
. For the safety management of waste

- to operate the business of collecting, transporting or disposing of sewage or solid waste

without license from local officials will be imprisoned not exceeding 6 months or fined not ex-

ceeding l0,000 baht, or both (the Public Hed"Ith Act of 1992, Section 19)

- to fail to adopt the standards and methods of controlling the discharge of wastes, pollu-

tants, or any thing that affects the environment as a result of the engagement in a factory busi-

ness will be fined not exceeding 200,000 baht (the Factory Act of 1992, Section 8)

- to refrain from sending wastewater to central wastewater treatment plant (CWTP) or

waste to central waste disposal facility (CWDF) and to illegally discharge such wastewater or

waste into the environment, or to refuse to pay the service fees, while using the CWTP or

CWDF, that generator will be liable to as a penalty 4 times as much the amount of service fee

that he is liable to pay (NEQA, Section 90)

- to illegally discharge wastewater or waste into the CWTP or CWDF by any generator

who is required to have an on-site facility will be punished by as a daily penalty 4 times as

much the amount of daily expenses for the normal operation of his on-site facility throughout

the duration of such illegal discharge and also liable to pay damages caused by such illegal dis-

charge or defection to the CWTP or CWDF (NEQA, Section 91)

- to refrain from using on-site facilities or equipment for control air pollution, noise pollu-

tion and vibrations, or to refrain from operating on-site facilities for treatment of wastewater or

disposal of wastes into the environment by any generator will be punished by paying as a daily

penalty 4 times as much the amount of daily expenses for the normal operation of his facilities,
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equipment or process for treatment or disposal throughout the duration of such illegal dis-

charge (NEQA, Section 92)

- to cause leakage or contamination that leads to the cause of death, bodily harm, or

health injury, or damage to the property, that generator is liable to pay compensation or dam-

age at the amount of the actual expenses incurred for clean-up of pollution arisen from such in-

cident (NEQA, Section 96)

- to violate or refuse to observe the order or obstruct any act done in compliance with

such order that lead to cause danger or damage arisen from pollution will be imprisoned not

exceeding 5years or fined not exceeding 500,000 baht, or both (NEQA, Section 98)

- to violate or refuse to observe the restrictions concerning protective measures in con-

servation area or in any area will be imprisoned not exceeding I year or fined not exceeding

lO0,000 bath, or both (NEQA, Section 100).

- to spread or disseminate false information about the danger from any generator with the

intention to destroy its reputation or to undermine public trust on the lawful operation of its

business or activity will be punished by imprisonment not exceeding I year or fine not exceed-

ing 100,000 baht, or both (NEQA, Section 101)

- to spread or disseminate the false information by means of publication, announcement

advertisement or reports through newspaper, radio, television or other forms of mass media

will be punished by imprisonment not exceeding 5 years or fine not exceeding 500,000 baht

(NEQA, Section 101).

- to violate the official order forbidding the use of vehicle that does not conform to the

emission standards will be fined not exceeding 500,000 baht (NEQA, Section 102)

- to refuse to observe the official order to stop or inspect the vehicle, to enter the vehicle,

or to check and test the engine and equipment of such vehicle in compliance with the emission

standards will be punished by imprisonment not exceeding I month or fine not exceeding

l0,000 baht, or both (NEQA, Section 103)

- to fail to perform the duties of waste generators,
i.

e., to send wastewater or waste to

CWTP or CWDF or to a licensed service contractor, to collect statistics and data showing the

functioning of the facility or equipment and instrument, to submit report summarizing the func-

tioning results of the facility, equipment and instrument to the local officials, will be punished

by imprisonment not exceeding Iyear or fine not exceeding 100,000 baht, or both (NEQA, Sec-

tion 104).

- to operate without license granted as monitoring control operator or service contractor

for wastewater treatment or waste disposal will be punished by imprisonment not exceeding l
year or fine not exceeding 100,000 bath, or both (NEQA, Section 105)

- to fail to collect statistics or data or make notes or reports of the functioning results of

the facility or equipment by waste generator or monitoring control operator or service contrac-

tor will be punished by imprisonment not exceeding Imonth or fine not exceeding l0,000 baht,

or both (NEQA, Section 106).

- to provide intentionally false notes or reports by monitoring control operation or service

contractor will be punished by imprisonment not exceeding I year or fine not exceeding l0,000
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baht, or both (NEQA. Section 107).

- to obstruct or refuse to comply with the order of pollution control official to correct,

change, improve or repair the air pollution control, wastewater treatment or waste disposal

facilities or other equipment and instrument for the control of polluted air or other pollutants

will be punished by imprisonment not exceeding Imonth or fine not exceeding 10,000 baht, or

both (NEQA, Section 108).

- to continue to carry on the service by service contractor or monitoring control operator in

violation of the order by the pollution control official to stop or close down the service or to re-

voke the license will be punished by imprisonment not exceeding I year or fine not exceeding

lO0,000 baht, or both (NEQA, Section 109).

- to employ the person whose license to be a monitoring control operator has been re-

voked, by any generator will be fined not exceeding 50,000 baht (NEQA, Section 110)

(10) Govemment subsidies throu h the central bud et and the Environmental Fund

To deal with waste management, the government is the main financial source to allocate the

budget to various agencies to construct and operate central treatment plants or landfill sites

The main relevant government agencies that receive the budget for waste management are as

followed :

i. Department of Public Works, Ministry of Interior - The budget will be spent for con-

ducting feasibility study, design and construction of the wastewater treatment project or the

solid waste disposal project for local authority (i.
e., municipality and sanitary district). After

the completion of construction, the plant or facility is handed over to local authority to operate

at its
own budget.

ii
. Department of Local Administration, Ministry of Interior - The budget will be allocated

to local authorities for their expenses on sewerage systems
ili

. Department of Industrial Works, Ministry of Industry - The budget is used for feasibil-

ity study, design and construction of hazardous waste treatment and disposal facilities. After

the completion of the facility, the Department of Industrial Works leases out the facility to a

private firm to operate by revenue collected from service fees. Bangkhunthien hazardous

waste treatment plant and Ratchaburi hazardous waste landfill facility are such cases

iv
.

Industrial Estate Authority of Thailand, Ministry of Industry - The budget is allocated

for conducting feasibility study, design and construction of central wastewater treatment plant

in its industrial estates. The operation of the central treatment plant is responsible by the

management of each industrial estate from revenues received from service fees

v . Department of Public Health, Ministry of Public Health - The budget is used to conduct

design, construction and operation of on-site infectious waste incinerator and wastewater treat-

ment plant in govemment hospitals

Another source of fund to finance waste management projects is Environmental Fund estab-

lished under NEQA. The Fund is available for both public and private projects in the follow-

ing forms

i. grants to govemment agencies or local administration for investment in and operation of

a central wastewater treatment plant and a central waste disposal facility, including the acquisi-
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tion and procurement of land, materials, equipment, instruments, tools and appliances necessary

for the operation and maintenance of such facility
;

ii
.

Ioans to local administration or state enterprise for available of air pollution control sys-

tem, central wastewater treatment plant and central waste disposal facility
;

lii
.

Ioans to private person who has the legal duty to make available and install an on-site

facility for treatment of polluted air, wastewater or waste disposal ;
iv. grants or aids to any activity conceming the promotion and conservation of environmen-

tal quality as the Fund Committee sees appropriate and with the approval of the National En-

vironmental Board

For the waste management projects under the local administration, the National Environmen-

tal Board has set up the rules in operating the fund by stressing the pay-back ability of the

project applicant. The rules state that, for an approved project, 75 per cent of the fund are

provided as grant and 25 per cent as loan with a 2-year grace period and a lO-year pay-back

period at an annual interest rate of 6 per cent. Up till
now, the fund has not yet been allo-

cated to any municipality or province because its financial capacity to pay-back the loan is con-

sidered to be insufficient

In sum, the economic incentive instruments employed are mainly enforcement incentives and

indirect charges in the forms of subsidies and loans from the govemment central budget and

the Environmental Fund. Tax instrument has been utilized and limited only to taxes on fuels

that cause air pollution and tax exemption to encourage investment. While direct charges

have been focused only on user fees for wastewater treatment and solid waste collection

3. Problems and Prospects of Economic Incentrves

3. I Problems in Utilizing Economic Incentive Approach

Theoretically, economic incentives are an approach for waste management besides the

control-and-command approach to encourage positive behavior of consumers or investment of

firms to protect and conserve the environment. However, in the case of Thailand, economic

incentives have been used mainly for a different purpose,
i.

e., to reduce the financial burden of

the government and local authorities in the costly public projects of waste treatment plants and

waste disposal facilities.

Considering the matters in waste management, economic incentives in Thailand have been

mainly employed to deal with the problems at the end-of-the-pipe, i.
e., waste handling, storage,

treatment, and disposal. There are no incentives dealing with the source-reduction, i.
e., waste

prevention or waste minimization. For economic incentives that deal with waste, the main in-

centives concem with indirect charges, that is, enforcement incentives such as
fine, clean-up ex-

penses, or imprisonment ;taxes ;
subsidies ;and

loans. Direct charges are limited to user fees

for waste treatment and disposal services. The existing user fees cover only the operation and

maintenance cost, not the total cost including capital cost. Besides, most of local authorities

that operate the central wastewater treatment plant are reluctant to collect user fees, since they
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are afraid of losing their political votes from the local people

The problems of economic incentive approach in waste management in Thailand may arise

from the following causes
(1) Trade-off between sustainable economic growth and environmental conservation under

population pressure. Increase in population means a necessity of securing higher levels of pro-

duction and consumption. This means more natural resources to be extracted for material in-

puts and more waste to be generated. The choice of the Thai government tends to bias to-

wards growth. Besides, the choice is conformed with the social value of the Thai on material

possessron (Komin, 1990). Thus, waste management as well as economic incentives have been

ignored, since they will increase the cost of growth
(2) The Thai's narrow conception of waste. The Thai perceive waste as garbage (at the

end-of-the-pipe) that nature can absorb and will disappear eventually. Not until recently, has

the definition of waste been established roughly, but the detailed categorization of waste has

been far from completed. The management of waste,
i.

e., solid waste is the duty of the gov-

ernment and local authorities, not of the citizens. Waste collection and treatment or disposal

are public services provided by the government for free or with little charge. Under this con-

dition, it is difficult for economic incentives to be implemented
(3) The imposition of The Polluter Pays Principle (PPP). The Polluter Pays Principle is

not consistent with the Thai's perception on waste. It is
a new concept imposed on them by

the authorities and waste management services are a new kind of services. The positive tangi-

ble results of the services do not occur in the immediate short-run to the people. It is difficult

for the Thai to have the willingness to pay for the services that they are not familiar with or

not directly benefited. For the Thai industries, they consider the payment for waste manage-

ment a financial burden as well as a cause of losing their competitiveness in the world market
(4) Deficiency of effective enforcement. Despite the comprehensive enforcement incentives

stated in the laws and regulations, effective enforcement to protect and conserve environment

and to manage waste has been lax. The ineffective enforcement arises from the inadequate

task forces, budget, and technological know-how, as well as the inadequate cooperation from

various relevant government agencies and the public

(5) Centralization of governmental budget. Government's revenues are collected locally by
its agencies ;while local authorities, i.

e., municipalities, sanitary districts and provincial admi-

nistrative organizations have very limited sources of revenues left to collect to operate their

organization and local projects. Local authorities, thus, have to depend on the budget allo-

cated from the central government. The financial dependence on the central budget makes the

local authorities incapable and hesitate to initiate any project in time to respond with the local

demand to solve the problems. Moreover, the local administrators are afraid of losing their

votes from local residents, if they initiate any project that cause financial burden on the people

In the case of economic incentive approach, without the concrete initiation by and authoriza-

tion from the central government, the local authorities will be reluctant to implement any eco-

nomrc mstrument
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3. 2 Prospects of economic incentives in waste management
According to the Pollution Control Policies and Plan, November 1995, of the Pollution Con-

trol Department (PCD), Ministry of Science, Technology and Environment, which to be im-

plemented under the Eighth National Economic and Social Development Plan, economic incen-

tives will be a main supportive measure to the Polluter Pays Principle (PPP) and privatization

in waste management. The following, summarized from the Policies and Plan (PCD, 1995),

are the measures conceming with economic incentives in waste management by types of waste

(1) Wastewater

To improve water quality, the government will continue providing subsidies to provinces and

local authorities to construct central wastewater treatment plants. A Wastewater Management

Organization will be established as a joint venture with a private firm in accordance with the

PPP, i.
e., user fees or charges will be a main part of the administration of wastewater treat-

ment plants. Specific measures are fee /charge collection, reduction of taxes on imports of

machines and equipment for wastewater treatment, and improvement of tax structure on mate-

rials and products that cause water pollution

(2) Air pollution

The main economic incentive measures during 1996-2001 are taxes to promote actrvrtres or

equipment that contribute to improve air quality or pollution prevention

(3) Solid waste

Private investment promotion in solid waste management,
i.

e., waste collection, transporta-

tion, and disposal, as well as recycle will be a main measure. The govemment will create eco-

nomic incentives, improve product prices to reflect the real costs on environment, and adjust

tax structure on materials or products that cause pollution

(4) Hazardous substances

The main economic incentive measure to deal with proper management of hazardous subst-

ances is the low interest rate loans provided by the government to transfer the industries that

use hazardous substances as inputs in their production process to the industrial estates, and to

improve their production process by using clean technology

(5) Hazardous waste

To deal with hazardous waste management, the govemment will promote and support,

through monetary and financial measures, private sector to invest or jointly invest with the

govemment in handling, transport, storage, treatment, and disposal of hazardous waste. The

PPP will be applied in hazardous waste management by enforcing polluters to pay in the

forms of fees or taxes

The Pollution Policies and Plan by the PCD provides a guideline for waste management in

Thailand for the next 5 years. Economic incentives through the PPP and privatization have

been stressed. However, the economic incentive instruments are not specified and limited in

scope. It seems that there are opportunities to expand economic incentive mstruments to cov-

er waste management at the source reduction, besides at the end-of-the-pipe. For example,

fiscal incentives such as accelerated depreciation or taxes to induce clean technologies in pro-

duction, or market support by stabilizing prices in certain markets, such as for secondary mate-
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rials or recycled paper or steel. Economic incentive instruments in waste management at the

end-of-the-pipe can be expanded beyond user fees. Product charges, emission charges and

market creation such as emission trading, insurance schemes, can be explored

From the aspect of the problems, the success in implementing economic incentives, however,

is not in the expansion of the economic incentive instrument. The concrete policies and mea-

sures on waste management complemented by political will, effective enforcement, and people

participation are the key factors for Thailand to attain its ideal sustainable development goal

4. Conclusion

Economic incentives to induce positive behavior in protecting and conserving envrronment

for sustainable development provide an alternative approach for waste management at the

source reduction and at the end-of-the-pipe. In Thailand, economic incentives arise from the

financial burden of the government in dealing with waste management which mainly and

urgently concerns with the end-of-the-pipe. They are used to raise revenues for the operation

of waste treatment and disposal facilities. The scope of the economic incentive instrument rs

mainly focused on an indirect charge in the forms of enforcement incentives as fine and impris-

onment, subsidies and taxes. A direct charge is limited only to user fees for the waste treat-

ment and disposal services. The fees do not reflect the total cost of the administration of the

treatment and disposal facilities. They cover only operation and maintenance costs

The problems of applying economic incentive instruments in waste management are caused

by the development conceptual bias towards economic growth, population pressure, consumers'

materialistic value, domestic and international industrial competitiveness, and centralization of

government administration, specifically centralization of the government budget. However,

from the Pollution Policies and Plan in the Eighth National Economic and Social Development

Plan, economic incentive approach is emphasized. Thus, the prospect to increase the import-

ance of the role of economic incentive approach exists, since the scope of economic incentive

instruments can be expanded to both waste management at the source reduction and at the

end-of-the-pipe.
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Appendix

A Chronicle of National Development Plans and Laws
Thailand

The Navigation in Thai Waterway Act of 19131913

The Royal Thai lrrigation Act of 1942l942
The Fishery Act of 1947l947
The National Park Act of 19611961

1961-1966

1967-1971
1969

1972-1976
1972

1975

1977-1981

1982-1986

1987-1991
1992-1996

1992

1997-2001

Concerning Environmental Quality of

The First National Economic Development Plan

The Second National Economic and Social Development Plan

The Factory Act of 1969

The Third National Economic and Social Development Plan

The Industrial Estate Authority of Thailand Act of 1972

The National Environmental Quality Act of 1975

The Fourth National Economic and Social Development Plan

The Fifth National Economic and Social Development Plan

The Sixth National Economic and Social Development Plan

The Seventh National Economic and Social Development Plan

The Enhancement and Conservation of National Environmental Quality Act of 1992

(The application of the Polluter Pays Principle)

(The launching of Environmental Fund in October 1992)

(The Environmental Quality Management Plan as a national policy)

(The Environmental Quality Management Action Plan at a provincial level)

The Factory Act of 1992 (revised)

The Hazardous Substance Act of 1992 (revised)

The Public Cleansing and Orderliness Act of 1992 (revised)

The Royal Highways Act of 1992 (revised)

The Public Health Act of 1992

The Eighth National Economic and Social Development Plan
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