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Executive Summary

Methods of Reducing the Impacts on Natural Resources and Environment for

Industrial Development: A Case Study of Automotive Industry

The research study is aimed at assessing the magnitude of the social cost for
estimating the cost of domestic resources used for manufacturing motor vehicles in
Thailand. In here, the social cost comprises the total treatment cost, health cost,
preventive cost, and environmental deterioration cost resulting from the production
process, not including the social cost in the stage of use and disposal of the scrap end-of-
life motor vehicles. The studied motor vehicles include 1500-2000-cc automobiles, 1-ton
2500-3000 cc trucks, and 150-250 motorcycles and their parts since they share over 80%
of the total market values of the manufactures.

The study is composed of seven parts, namely (1) Overview of the motor vehicle
and parts industry and its benefits to Thailand’s economy in the form of value added,
(2) Life cycle of the motor vehicles, (3) Waste in the production or assemblage process,
(4) The treatment and disposal cost of waste in the production process, (5) Study of social
cost, (6) Use of the social cost for computing the Green DRC Indexes, and (7) Conclusion

and recommendations.

1. Overview of the Automotive and parts industry and its benefits to Thailand’s
economy in the form of value added

The motor vehicle and parts industry has played a crucial role in the Thai
economy, especially since the economic crises in 1996, and has been rapidly and
continually expanded. From 2000-2005, its growth averaged 20% per year. In 2005, there
were 1,100,470 motor vehicles manufactured, of which the value added were 135,939
million baht: personal automobiles and 1-ton trucks, 67,737 million baht; and their parts,
68,202 million baht.

The manufacturing, during the first 25 years, was for import substitution;
Thailand’s motor vehicle export started in 1987. At present, over 50% of automobiles and
trucks manufactured in the country are exported. It was found that some negative
externalities, like the political instability after the political reform in September 2006,

unrest crises in the three southernmost border provinces and fast-appreciating baht, have
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had a small effect on the motor vehicle and parts manufacturing; the motor-vehicle
manufacturers in Thailand still adopted the existing manufacturing plans, according to the
national strategies for using Thailand as a production base for exporting the manufactures,
and the goal indicating that from 2010, approximately two million personal automobiles
and trucks will be manufactured each year.

In the past, the data on the generation and magnitude of pollution generated in the
production process were known in a limited circle, e.g. from complaints about air, water
and noise pollution emitted from motor vehicle parts manufacturing factories, which were
filed by affected communities to the Sub-district Administrative Organization or the
Pollution Control Department.

This leads to an interesting issue as to if the automotive industry in Thailand
invested in by foreign direct investment (FDI), which has taken a significant role in the
Thai economy because of bringing the highest revenue from export next to the electronics
industry, will benefit Thailand in term of worthwhile value added in comparison with the
social cost paid for the existence of large-scale factories exploiting natural resources and
environment for receiving waste, a by-product occurring in the production process, and
labors of lower wages than in the countries of the entrepreneurs. Thai human resources
have not been transferred the technology; they have functioned merely as parts-
assemblage labors not different from labors in electronics factories, of which the
production base has been shifted from foreign countries, parent countries possessing the
know-how. Some of the factories in the Northern Industrial Estate in Lamphun Province
caused health problems to their workers. From 1993-1996, some ill workers sued their
employers for damages and compensations because of involving them in the risk of
pollution exposure and causing the death of twelve workers and two 3-month babies due
to the pollution contamination during their mother’s pregnancy (Suthawan Sathirathai et
al, 2003 and 2006).

Therefore, the social cost of the automotive industry development in Thailand was
analyzed to find the Green Domestic Resource Cost (Green DRC) to see if it is worth

exploiting the domestic resources on this matter.
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2. Life cycle of the motor vehicles
The life cycle of these three kinds of vehicles are similar: Production stage, use
stage and end-of-life stage (See Figure 1).

[ | Mining and Production Abroad |- coz2 nox, sox 1 ( aut of System Boundary )
Production ) Impart ¥ :
Stage | Refinery, Materials Production. ete| -~ cO2, NOx,SOx gy~ _
L Parts and Car Production ——————1—* {ic_r.a_pficlcln;g]
v 1
" [ Gasoline Production ] I
Use v New Car 1190 kg : __________
Stage | Driving (95,000 km) and Maintence: |—'_'=.2"_"E Recycling |
: " ©02, CO, CH4, NMHC, NOx, SOx, CFC-12
s ELV 1190 kg I :
| Disassembly | 11 Parts and metals |
Hulk 770.5 kg — CO2, NOx, SOx, CFC-12 1 ! Recycling |
End-ofife 1 _-_T-__
Stage 7y | Shredding and Sorting 1 :
Wet ASR 249.6 kg — C0O2, NOx, SOx o P G L o prad
(Water 10%)
| Controlled Landfill Site (15 years) |- coz, nox, sox

Source: A. Funazaki, K. Taneda, K. Tahara, and A. Inaba, “Automobile Life Cycle Assessment
Issues at End-of-life and Recycling”, JSAE Review, 24 (2003), 381-386.

Figure 1 Life Cycle of Personal Automobiles and Trucks

In the production stage, pollution may be generated during essential production
processes such as excavation and extraction of minerals to produce metals for making
bodies and motors, which includes air pollution, comprising volatile organic compounds
(VOCs)!, e.g. benzene, toluene, styrene, ethyl benzene, carbon dioxide and sulfur dioxide
and water pollution, comprising heavy metals and solvent contamination.

In the use stage, most pollution comes from burning of hydrocarbon fuel; broken
parts will be fixed or modified.

As for the end-of-life stage, automobiles and trucks will be dissembled and
sectioned for reuse. Unusable parts will be buried under the ground. The significant
pollution in the stage is carbon dioxide, sulfur dioxide etc. Parts and metal from their

scrap will be recycled.
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3. Waste in the production or assemblage process

Waste in the production process can be divided into 5 types:

a. Wastewater, mostly from solvent use in the process of paint spraying or
coating, washing works and machinery, and cooling, contains chemicals, acids/bases and
heavy metals. Without proper management, the processes may have severely adverse
affects on the environment.

b. Air pollution — Different chemicals, e.g. acids, bases, oil and solvents involved
in the paint spraying, casting, electric and chemical coating processes, produces VOCs,
which are hazardous to workers and communities located adjacent to the factories.
Mechanical surface finish or treatment also brings metal dust in the working areas as
well.

c. General solid wastes, e.g. wet waste, food waste, office papers, and residues of
wooden pallets, and waste in the production process, i.e. metal residues and non-quality
works.

d. Hazardous solid wastes, which mostly occurs in the paint spraying process and
result from the contamination with solvents, heavy metals, and other toxic substances,
e.g. absorbent materials, contaminants, paint powder, paint sludge, sewage sludge,
expired chemicals and used oils.

e. Noise pollution — Loud noise is usually generated during the process in which
large-scale machinery is operated mainly with ferrous materials, especially in the cutting,
drilling, and pressing processes. It usually averages over 80 decibel A, which is high
enough to affect human health in case of long exposure to it.

In conclusion, paint spraying, baking, keeping, mixing, drying and coating
processes will lead to hazardous wastes and residues the most. As for thinner-base paint,

it will produce VOC:s as air pollution.

4. The treatment and disposal cost of waste in the production process

The pollution in the paint spraying process comprises wastewater consisting of
different kinds of solvents used for washing oil stain and dust on the metal surfaces, and
paint residue sticking and contaminating with the water curtain used for cleaning the paint

spray ; VOCs ; and solid wastes, which will be managed by following methods :
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4.1 Wastes in the process of management and treatment of wastewater in the
paint spraying process, e.g. paint sludge — Normally, motor vehicle and parts
manufacturers hire private companies to transport the waste that can be used as fuel to
cement factories and the waste that cannot be used as fuel to a landfill. Normally, the
entrepreneurs have measures for monitoring and supervising their contractors’
performance of transporting the wastes for sanitary disposal to prevent environmental
contamination and adverse effects on them.

The private hazardous waste-transport companies must have standard laboratories
and operate suitably so that the amount of hazardous waste remaining at the factories and
the duration of its keeping will comply with the announcement of the Ministry of Industry
concerning the hazardous waste manifest system, BE. 2547 (2004), stipulating that the
duration for storing large-scale hazardous waste (from 1,000 kg/month) and medium-
scale hazardous waste (more than 100 but not over 1,000 kg/month) at each factory must
not exceed 90 and 180 days respectively. However, it is found that most entrepreneurs
cannot find a private hazardous waste-transport company that can manage this in time
with a reasonable cost.

At present, automobile and truck companies cannot fully request the standards from
the private industrial waste-disposal companies. In 2006, there were only three relevant
companies, namely (1) Better World Green Public Co., Ltd. (2) Professional Waste
Technology (1999) Public Co., Ltd. and (3) General Environmental Conservation Public Co., Ltd.
(GENCO). Since when the first and second ones terminated their business following the court
order, GENCO has monopolized the business and determined the amount of hazardous waste
to be transported and duration required for the operation. As a result, some automobile and
truck manufacturers have possessed an excessive amount of industrial hazardous waste and
have to provide more areas for storing it ; they have had no power of negotiation with and
have to accept all the conditions and operation costs proposed by GENCO.

As stated, a scarcity of private industrial waste-disposal companies has led to an
excessive amount of industrial waste kept at the factories, of which the stores were not
designed for keeping industrial waste. The remaining hazardous waste has led to
problems of industrial waste management and risks of environmental problems in and

outside the factories.
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4.2 Pollution and use of natural resources and environment to treat pollution and
waste in the motor vehicle manufacturing

4.2.1 Treatment of gas pollution and aborption by environment — Gases
generated during the vehicle assemblage process are of the VOCs group, which come
from cleaner or solvents used in the washing process of non-ferrous metals and paint
spraying process.

Most gases yielded are the residue of the wastewater treatment and VOCs
management through water curtain. They will be burned and passed activated carbon for
the absorption. In the factories with pipelines, the VOCs will be burned by using natural
gases as fuel, but, for those without pipelines, other kinds of fuel are used instead. The
burning method can get rid of the VOCs by around 95% and the rest 5%, and other gases
from the burning process will be emitted through the factory chimneys.

Getting rid of VOCs by the burning methods requires an investment cost for
furnace systems and fuel. Gases generated in the burning of fuel and VOCs and
incompletely burned VOCs will be emitted and absorbed by environment. The amount of
incompletely burned VOCs in the year 2005 equaled 431 tons.

4.2.2 Use of natural resources and the environment for wastewater
treatment —Water, domestic resources, is used by automobile and truck assemblage
factories, especially for washing metal surfaces, bodies, and parts prior to paint spraying
and for reducing the VOCs and paint dust through water curtain. The manufacturing of a
personal automobile uses water of 2.6 m®; a 1-ton truck, 3.0 m*; and a motorcycle, 3.0 m*
on average, estimated based on the total production of personal automobiles, trucks and
motorcycles using water of around 4.26 million m*, which will become wastewater to be
treated to reduce suspended pollution and dissolved chemicals.

4.2.3 Land and space use for landfill of the industrial waste — Land and
space functioning as landfills are another resources for disposing the waste that cannot be
got rid of with other methods. Normally, waste in the automotive industry and in the
wastewater treatment process and waste that cannot be burned for generating energy will
be disposed of by landfill. On account of the total motor vehicle production of the year 2005,
the total amount of wastes, which is accounted for 40,899 tons, required a landfill of
24,503 m® or 100x100x2.45 m.
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4.3 Pollution management cost

4.3.1 The pollution management cost in the private sector — The estimation
of the pollution management cost of the manufacturing of each type of vehicles is based
on (1) the cost of management of VOCs to reach acceptable levels, (2) the cost of
treatment of wastewater in the process of washing parts prior to paint spraying and
coating of bodies, and (3) the cost of treatment of wastewater generated in other pollution
reduction-related activities.

4.3.2 The VOCs management cost — The production of a personal
automobile yields VOCs of 52-55 gm/m?. The estimated VOCs treatment cost for the
production of an automobile with both internal and external space of around 100 m?,
generating VOCs of around 5.35 kg, is 346 baht; a 1-ton truck covering around 140 m?,
generating VOCs of around 7.49 kg, is 484 baht; and a motorcycle and its parts with paint
spraying covering around 5 m?, generating VOCs of around 0.2675 kg, is 17.28 baht.

4.4 Total cost of management of pollution in the production process of the motor vehicles

The estimate of pollution management cost as shown in Tablel reveals that a
personal automobile has pollution management cost of 665.09 baht. In detail, the cost of
wastewater treatment and VOCs and waste disposal for a 1-ton truck is 881.03 baht but
that for a motorcycle is only 45.48 baht. The pollution management cost is mostly related
to hiring private companies to transport hazardous waste for disposal outside the
factories. In reference to the figures presented in Table 1, in 2005, the total treatment cost
for pollution generated in the production process was 1,070.31 million baht: personal
automobiles, 184.63 million baht; 1-ton trucks, 1874.63 million baht; and motorcycles,
160.91 million baht. The environmental management cost from the manufacturers was
underestimated. If the calculation is based on the concept of preventive cost, this is just

the minimum environmental cost.
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5. Study of social cost
5.1 Identifying risk areas for case study

1% criterion: Use information in the past concerning the relevant complaints
(Pollution Control Department, from 1998-2005) in conjunction with field surveys to
inquire of the officers of Sub-district Administrative Organization, municipality offices
and district offices and villagers of the communities originally situated in the areas before
the establishment of the factories: The list of three motor vehicle assemblage factories in
Pathum Thani, Sumut Prakan and Bangkok was acquired.

2" criterion: Consider the locations of the factories outside the industrial
estates and/or industrial zones: The list of two factories in Samut Prakan, Ayutthaya and
Chon Buri was obtained.

3" criterion: Consider the vicinity of an industrial estate where there were 28
motor vehicle parts manufacturing factories. According to the Pollution Control
Department, water pollution in the industrial estate exceeded the standard values.

4™ criterion: Check the data in the area by contacting local organizations in
community (Sub-district Administrative Organizations, Provincial Administrative
Organizations or municipality offices) to see the complaints: the criterion covers the list
of four Sub-district Administrative Organizations and a municipality office in the area
where the factories were located.

5" criterion: Determine the areas for data collection with considering the
distance from the pollution sources:

(1) Noise pollution: In the areas located 100-300 m away from the factories
(2) Water pollution: In the areas located 100-700 m away from the factories
(3) Air pollution: In the areas located 100-1,000 m away from the factories

With regard to determining the radius from the factories that are the pollution
sources of risk areas, it is needed to consider additional facts about the actual pollution

sources since there are many factories in the same area.
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Number of Estimated Estimated total Total paint sludge Total solid waste Estimated waste Wastewater Total waste Average waste
vehicles VOCs solid-waste disposal cost f the disposal cost of the disposal cost of the treatment cost management cost management cost

produced or management separation cost industry industry industry (million baht/year) | (million baht/year) (baht/vehicle)

Types of motor vehicles assembled ( mclcl)lslto ) (million baht/year) (million baht/year) (million baht/year) (million baht/year)
baht/year)
(@) 2 ®) 4) (®) (6)=(2)+()+(4)+(5) 0] (8) = (6)+(7) (9)=(8)(1)

Personal automobile 277,603 95.91 4.31 0.1334 38.86 139.21 45.42 184.63 665.09
1-ton truck 822,867 398.05 19.08 0.3955 172.80 590.32 134.65 724.97 881.03
Motorcycle 3,533,706 61.06 8.23 0.2544 74.21 143.75 16.96 160.71 45.48Y
Total cost (million baht) 555.02 31.62 0.7833 285.87 873.28 197.03 1,070.31 -
Percentage 63.55 3.62 0.09 32.74 100 - -

The VOCs remaining due to incomplete burning (estimated based on the burning efficiency) amounted to 431 tons.

The water used for washing metal surfaces and reducing VOCs and paint dust through water curtain in 2005 amounted to 4.26 million m°.

The waste requiring landfill estimated based on the total production in the vehicle industry in 2005 amounted to 40,899 tons, which is 24,503 m®. For examples, it needed a landfill of 100x100x2.45 m, which is 6.25 rai with a depth of

2.45 m.

Remark: 1/ The cost 45.48 baht/vehicle is an estimate from assuming the parameters of the treatment cost for some VOCs according to the study of USEPA (2003).

Source:

However, during visiting a motorcycle assemblage factory, the consulting team received some data for calculating the average waste management cost, yielding

125 baht/vehicle.

Good Governance for Social Development and the Environment Institute Foundation, “Study on the Guidelines for the Mitigation of Industrial Development

Impacts on Natural Resources and Environment: Case Study of the Automotive industry, June, 2007”. Main Report, Table 3.17, Proposed to the Office of the

National Economic and Social Development Board (NESDB).
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5.2 ldentifying social cost, which involves the following six parts:
A. Factories

A.1l Total treatment cost (TTC), for which the factories must be
responsible in order that what released during the production process reaches the standard
levels.

A.2 lllness cost of workers examined by health experts — It may be
found that some workers contacted hazardous chemicals and pollution during working,
e.g. in paint spraying rooms.

If the manufacturers failed to provide efficient management, there would be

adverse impacts on the environment and nearby communities as shown in Section B.

B. Effects on the areas outside the factories
B.1 Household health cost (HHHC) of households living in the vicinity

of the factories that were the pollution sources, e.g. sources of industrial waste.

B.2 Household preventive cost (HHPC) of individuals and households.

C. Defensive expenditure, so called collective-defensive cost, e.g. solid

waste disposal cost, which was burdened by municipality offices or Sub-district

Administrative Organizations each month, year etc.

D. Environmental deterioration cost (ENVDC), which is very difficult to be

technically estimated — An environmental economist developed a method for assessing
the cost through inquiring about the opinions of the informants and asking them to assess
the cost (the technique is popularly used in western countries because the cost of

preparing the questionnaires for field surveys is not much high).

It is found that only Section A.1, B.1, B.2 and D have supportive data. As for B.2,
apart from in-depth interviews, a doctor, a member of the consulting team, and other team
members visited the households in risk communities adjacent to the factories to give them
health examination. The framework for calculating the social cost, composed of four
parts, is as follows:

(1) Total treatment cost (TTC)

(2) Household health cost (HHHC)

(3) Household preventive cost (HHPC)

(4) Environmental deterioration cost (ENVDC)
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5.3 The Case Study of Households in Risk Areas to Assess Social Costs Caused
by the Automotive Industry

To analyze the social cost, 600 households living in risk areas were studied, which
were located in six provinces, namely Bangkok, Samut Prakan, Pathum Thani, Samut
Sakhon, Chon Buri and Phra Nakhon Si Ayutthaya.

The field surveys on the socio-economic characteristics of the samples living in
risk communities reveal that the ratio of female samples to male samples was 2:1, and
almost all of them, either who got married or who held primary school education
(Prathom 4), were merchants, and owned their present house with a monthly household
income of lower than 5,000 baht.

For the households, the top priority pollution believed to come from the factories
was air and water pollution, followed by noise pollution, solid waste and other waste
respectively. As for water pollution, some inquiries made by consulting team suggests
that 81.3% of the samples were affected by water pollution, e.g. surface water having bad
odor and contaminated by toxic substances from the factories’ discharge, 57.7% by air
pollution, e.g. bad odor and soot from the burning process; and 90.3% by noise pollution.
No samples indicated that they were affected by the pollution from hazardous waste.

With regard to health problems, it was found that for the past one year, most
samples (52.3%) had been ill and 20.2% thought that their illness resulted from the
factories. It was also found that 56% of them wished to exchange ideas and attitudes
toward the project implementation for pollution reduction.

The HHPC includes:

(1) Purchasing water filters
(2) Purchasing air-conditioners to prevent the pollution odor from entering
their houses

(3) Purchasing packaged drinking water

The HHPC for water pollution was 55.6 baht/household/month, accounting for
667.20 baht/household/month.

Among the 600 households, there were 314 households of which some members
had been ill for the past one year and 286 households without. The informants believed
that their illness resulted from the pollution emitted from the motor vehicle parts
factories; each household’s health treatment cost was 1,700 baht per year.
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5.4 Case study of environmental quality around the automotive industry

The interviews with the 600 households according to the five criteria explained in
Section 5.1 show that there were two kinds of pollution with which the communities were
faced:

e Air and noise pollution, e.g. odor from paint spraying, noise from engine
testing, and dust and soot from solid waste burning.
e Water pollution, e.g. wastewater discharged into public water bodies so that

the water in the water bodies could not be consumed and had unfavorable odor or color.

Table 2 Estimated Social Cost in Three Cases: Household Health Cost (HHHC),
Household Preventive Cost (HHPC), and Environmental Deterioration Cost
(ENVDC) (Unit: baht)

List/Issue HHHC HHPC ENVDC Total cost
Cost/year/household (baht) 1,700 667.20" 1,130 3,497.20
Number of households (in risk areas) 20,135 3,660° 38,529
Social cost ( baht) 34,229,500 2,441,952 43,537,770 80,209,222
Social cost per risk area 4,889,929 348,850 6,219,682 11,458,461

Remark: ! The calculation suggests that their willingness to pay for the cost is two times higher than the HHPC.

2 Calculated based on the data derived from a survey conducted by the consulting team from
March-April 2007, suggesting that out of 600 households, 57 households stated that they had
paid for averting and preventing the pollution. Therefore, the number of households having
pollution risk averting behavior is estimated to be 57/600" 38,529=3,660 households

* Divide the social cost of 80,209,222 (baht) by 7 (risk areas)

The areas selected for measuring air and water samples were communities where
the inhabitants believed that they received pollution from the factories nearby. In this
respect, a doctor examined 20 samples (from eight households) with preferable health
conditions and risk behavior: not smoking, living regularly in the areas, and consenting to
give blood and urine samples for lab testing to find the levels of BTEX in their bodies, i.e.
benzene, tuloene, ethyl benzene and xylene. The lab test results show that there were five
samples contaminated with the pollution (but in a low extent). While a doctor, an
occupation health expert, was examining the samples, he found that some of them had a
headache and got dizzy and itchy on their skin.
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The examination of the quality of random air and water samples in the risk areas
revealed air pollution. It was found that the amount of tuloene, ethyl benzene and xylene
in air samples collected from the factories’ fence areas on the production days was
different from that on non-production days at a significant statistical level. No water

pollution was found.

6. Use of the social cost for computing the Green DRC Indexes

The Green DRC indicates the amount of domestic resources use including social
cost compared to the actual foreign currency exchange rates. The study results suggest
that:

6.1 Some main raw materials for the manufacturing in the automotive industry
are imported and some are domestically available (the manufacturers may not be the
importers). The study results suggest that the proportions of use of domestic raw materials
among these three vehicles are different. That is, as for the industry using more domestic
raw materials than imported raw materials, the Green DRC will be very high and for
some products, it may be higher than ‘1°. In here, the highest rate of domestic resource
use is found in the manufacturing of motorcycles, 77.01%, followed by personal
automobiles, 47.57% and 1-ton trucks, 40.44 %.

6.2 The Green DRC is the ratio between the cost of domestic resources used for
the manufacturing of motor vehicles and their parts including social cost and the actual
foreign currency exchange rates. The more it is near ‘1’, the less the capacity for

competing with foreign countries in the business will be.

However, the Green DRC adjusted by combining the four items, namely 1) TTC
by using natural water bodies as receiving points (e.g. wastewater, air pollution, and
hazardous paint sludge, requiring sanitary landfill) 2) HHHC, for households that are ill,
believing that their illness is caused by living around the parts assemblage or
manufacturing factories 3) ENDC and 4) HHPC combined with the existing Green DRC
(including TTC) does not change significantly. This is not surprising since the social cost
of the four items is very small in comparison with the production cost of the factories of
overseas companies with a large-scale production capacity. The Green DRC of the

assemblage factories for personal automobiles, 1-ton trucks, and motorcycles ranges from
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0.8281-1.2230. The Green DRC of over ‘1’ might result from the fact that the industry

uses more imported production factors than domestic production factors.

7. Conclusion and recommendations

7.1 Conclusion: As the research study has some conditions and limitation about
data, the findings should be carefully considered.

7.1.1 Proving that there is actually pollution generated in the vehicle
assemblage and parts production process — Although the production process of the
companies met significant standards like 1ISO 14000, some pollution was released to some
extent. Consequently, the factories needed to dispose of their hazardous waste by landfill,
use air to absorb the VOCs, and use surface water to absorb wastewater discharged from
the wastewater treatment systems.

7.1.2 It was also proved that there might be negative externalities. That is,
there were problems concerning transporting hazardous waste to be treated in terms of
their amount and full-cycle examination.

7.1.3 The magnitude or amount of pollution increasing per year is not clear.
Thus, the private companies dealing with waste transportation and disposal or treatment
may not be able to estimate the demand for waste treatment, affecting the investment plan
in the business.

7.1.4 Nonetheless, it is fortunate that most motor vehicle and parts factories
have tried to reduce the magnitude of waste and pollution in the production process with
the goal of “Zero Waste” or “Zero Landfill” under which the operation periods of related
activities are different. Therefore, government agencies concerned should formulate the

relevant strategies and missions in accordance with the goal of the factories.

7.2 Recommendations and practice guidelines from the study
Recommendations and practice guidelines for mitigating natural resource and
environmental impacts of the development of the automotive industry :

7.2.1 Request the enterprises to separate their environmental management
budget from public relations budget in order to know the total treatment cost so as to
facilitate applying the data on environmental management within factories to the
decisions of government agencies engaged in the industrial development policies and
strategies on using the cost to request the tax reduction in the year in which there is
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investment in the construction, improvement or expansion of the treatment capacity of
waste treatment systems or on developing the Super Fund, stipulating that all factories
requesting investment promotion certificates or factory establishment certificates must
pay fees for the Fund and if they violate the rules and regulations during the production
process, the fees will be expropriated and put into the Fund.

7.2.2 Promote the parts industry (supply chain) to obtain the ISO standards
and a higher level of tiers, e.g. 3" or 4™ tier through funding the industry for improving
the production process systems for decreasing the pollution. In detail, the consulting team
will organize a brainstorming session for overnment and private agencies, e.g. the
Federation of Thai Industries, the Thai Chamber of Commerce, the Thai Industrial
Standards Institute and automobile and truck parts assemblage enterprises.

7.2.3 Make a preparation for the arrival of EU standards etc. resulting from
the demand side, awareness of pollution, and environmental impact management
including the issues of the end-of-life of automobiles and trucks, e.g. recycling materials
or parts of motor vehicles, developing water-based paint spraying to replace thinner-based
paint spraying technology since the research findings reveal that most pollution is
generated in the paint spraying process. This leads to some interesting figures, that is,
every 100 baht of the waste treatment or disposal cost, 80 baht will be used for getting rid
of paint sludge and VOCs (80%).

7.2.4 Prepare the establishment of the control areas for the motor vehicle
part industry to facilitate pollution management and transportation management of the
entrepreneurs, which can be supported by the government sector in terms of tax
incentives and other privileges. If the entrepreneurs are not in the control areas, they can
perform operations through pushing important issues, e.g. preparing an environment
report for every 3 months and 6 months.

7.2.5 Conduct studies and surveys and checking data on the amount and
types of waste in the manufacturing of automobiles, 1-ton trucks and motorcycles so that
there will be the improvement of data for life cycle assessment (LCA), including the end-
of-life of these motor vehicles from the production stage to the disposal stage. It was the
tact that there was no such operation in Thailand until their production base had been

moved into Thailand. Since then, Thailand has had encountered increasing pollution and
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waste from the industry; therefore, the government agencies concerned should prepare the
country for the matter.

7.2.6 Designate an agency concerned to determine the technologies for
motor vehicle assemblage and manufacturing and pollution control as well as an agency
responsible for formulating a clear framework for, e.g. promoting the investment in
relations to the following parts (requesting a cooperation from the BOI).

(1) Determine the clear criteria for environmental management in
industrial estates, e.g. roles in control and management of VOCs, which are hazardous
waste emitted from the paint spraying process and are a major cause of cancer in humans.

(2) Provide air quality examination methods and factory
establishment laws by (1) requesting the enterprises to publicize the data on pollution
management for social monitoring in a continual fashion and access to the data at any
times (2) Building the capacity of local areas and agencies for monitoring the pollution
generation in the factories directly, e.g. authorizing the Sub-district Administrative
Organization in monitoring and supervision under the government’s funding and setting
up environmental study centers in different communities to raise the awareness and
participation in pollution surveillance

7.2.7 Develop the guidelines or measures for helping the entrepreneurs
through:

(1) Revising the rates of raw materials import tax for motor vehicles and parts.

(2) Introducing incentives through tax exemption for the investment
cost of managing the pollution in the production process.

(3) Providing the small-medium enterprises with incentives to
encourage them to move to an industrial area or zone supported by the government sector
(low rent of land with waste treatment systems invested in by the government sector).

7.2.8 Promote the participation of local communities and Sub-district
Administrative Organizations so that they know the information of pollution management
in the factories and set the systems for auditing and accessing to the information of
pollution management of the factories.

7.2.9 Concerning 1SO 14001, audit the information of community
participation in mitigating negative externalities from the production process that may
affect the communities surrounding the factories.
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7.2.10 Increase the strictness of monitoring and supervision of the pollution
management with landfill by the private waste transport and disposal companies and
improve landfill and disposal capacity and their service sufficiency.

7.2.11 Set up an agency to engage in the database of types, amount and
management of pollution generated during the production process, which will be publicized
with data flow.

7.2.12 Educate workers in the enterprises about environmental management in
the factories as well as the methods of preventing and reducing the exposure to toxic
substances.

7.2.13 Determine the vision for the “Zero Waste” pollution management to
formulate the guidelines and measures for managing pollution in the motor vehicle and
part production process with regard to (1) solid waste, (2) liquid waste, (3) dust and

VOCs, and (4) noise pollution at the level of manufacturers of motor vehicles and parts.

Page 37



Executive Summary
Methods of Reducing the Impacts on Natural Resources and Environment
for Industrial Development : A Case Study of Automotive Industry

Footnote
The pollution consists of organic solvents in the paint, i.e. 2-Pranone 4-methyl-2-
pentanone butyl ester acetic acid solvent naphtha ethyl benzene hydro treated heavy

naphtha.
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