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ABSTRACT 
 
 

 The objectives of this research were to study the impact of the End of Life 
Vehicles directive (ELV directive) on the Thai automotive industry and to evaluate 
potential management of end of life vehicles (ELVs) in Thailand. The research was 
divided into 2 parts. The first part was survey research. The data were collected from 
113 Thai automotive entrepreneurs by questionnaire. The statistics were frequency 
and percentage. The second part was descriptive research by gathering and analyzing 
the relevant primary and secondary data about the management of ELVs in Thailand. 
 
 The results of the study indicated that Thai automotive entrepreneurs 
received impacts from the ELV directive at a medium level, the average score was 
2.94. The readiness for undertaking ELV directive was at medium level, the average 
score was 3.22. Problems and obstacles in the adaptation for ELV directive 
implementation were knowledge/understanding level of each organization about 
ELV directive enforcement (72.70%), high cost of non-hazardous substances 
materials/components (70.10%) and high cost in the testing of hazardous substance 
quality (63.60%). Regarding the management of ELVs in Thailand, it was found 
that there was no direct law for ELVs management. The control and management of 
industrial hazardous waste were not systematic. Technology and knowledge is still 
dependent on foreigners. 
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บทคัดยอ 
 

การวิจัยคร้ังนี้มีวัตถุประสงคเพื่อศึกษาผลกระทบของระเบียบยานยนตที่หมดอายุตอ
อุตสาหกรรมยานยนตไทยและเพื่อประเมินศักยภาพในการจัดการยานยนตที่หมดอายุของไทย 
โดยแบงเปน 2 สวน คือ สวนแรกเปนการวิจัยเชิงสํารวจ โดยใชแบบสอบถามในการเก็บรวบรวม
ขอมูลจากผูประกอบการอุตสาหกรรมยานยนตไทย จํานวน 113 คน สถิติที่ใชในการวิจัยนี้ ไดแก 
ความถี่ และคารอยละ สวนที่สองเปนการวิจัยเชิงพรรณนา      โดยรวบรวมขอมูลปฐมภูมิและ
ทุติยภูมิที่เกี่ยวของกับการจัดการยานยนตที่หมดอายุของไทย และวิเคราะหเนื้อหา 

 
 ผลการศึกษาพบวา ผูประกอบการอุตสาหกรรมยานยนตไทยไดรับผลกระทบจาก

ระเบียบยานยนตที่หมดอายใุนระดบัปานกลาง คาเฉลี่ย คือ 2.94 และมีความพรอมในการ
ดําเนินการตามระเบียบยานยนตที่หมดอายุในระดับปานกลาง คาเฉลี่ย คือ 3.22 ปญหาและ
อุปสรรคในการปรับตัวเพื่อดาํเนินการตามระเบียบยานยนตที่หมดอาย ุ คือ ระดับความรู/ความ
เขาใจของแตละองคกรเกีย่วกับระเบยีบยานยนตทีห่มดอายุ (72.70%)  ตนทุนคาชิ้นสวน/วัสดุ
ปลอดสารตองหามสูงขึ้น (70.10%) และตนทนุในการทดสอบปริมาณสารตองหามสูงขึ้น 
(63.60%)    สําหรับการจัดการซากยานยนตที่หมดอายขุองไทย พบวา ยังไมมกีฎหมายเกีย่วกับ
การจัดการซากยานยนตโดยตรง การควบคุมและการจดัการของเสียอุตสาหกรรมยังไมเปนระบบ 
และยังคงพึ่งพาเทคโนโลยีและความรูจากชาวตางชาต ิ
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CHAPTER I 

INTRODUCTION 

 

 

1.1 Background and Justification 

 
Thai automotive industry is well on the way to solidifying its status as the 

Detroit of Asia.  Thailand is already the world's second largest pick-up truck market 

after the U.S. and ASEAN's largest automotive market and assembler. Today all 

leading Japanese car producers as well as BMW, Mercedes Benz, General Motors, 

Ford, Volvo and Peugeot assemble cars in Thailand along with their legions of 

suppliers. Thailand has become the main production base for auto exports in South 

East Asia. The automotive industry in Thailand has for several decades been a priority 

sector and for many years it has been supported and encouraged by the government.  

 

Today the automotive industry is the third largest industry in Thailand, 

employing an estimated total workforce of more than 300,000 employees. In the post 

1997 crisis era the automotive industry is seen as one of the big driving forces behind 

the recovery of the economy. Recently Thailand has drawn up the “Automotive 

Industry Master Plan” which aims at the production of 1.8 million units in 2010 (1.3 

million pickup trucks and 500,000 passenger cars) of which 800,000 units are to be 

exported. This will make Thailand the world’s 9th largest and Asia’s 4th biggest 

producer of cars. This expansion certainly affects the rising speed of growth of the 

supporting industries, which are involved in the auto parts production. (Royal Danish 

Embassy, 2006) 

 

Technology development and industrial growth have tremendous effects on the 

environment. The automotive industry contributes air pollution from carbon monoxide 

that vehicles discharge as well as noise pollution. But there is one factor that is often
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overlooked; vehicle scraps and vehicles that no longer function or are no longer road 

worthy. The increasing amount of new registered vehicles every year results in more 

vehicles on the streets. As a result, vehicle scraps are increasing, including depleted 

spare parts like tires and batteries. If there are no regulations to control them, they will 

soon have serious repercussions on the environment.  

  

 The tons of vehicle refuse in EU consist of auto spare which can be reused or 

recycled, such as tires, glass, metal, plastic and foam to name a few. Other refuse is 

considered hazardous waste, including engine oil, batteries, brake discs and heavy 

metal in vehicles. The discussions on the End of Life Vehicles Directive (or called 

ELV directive) started in October 20, 2000 with the goal of reducing the 

environmental effects when vehicles expire by putting the onus on manufacturers to 

control their vehicle scrap to reduce the effects on the population. Members of EU 

declared the directive a law in April 2002, and implementation followed gradually: 

The law implemented in October 2002 covers all vehicles that were put on the market 

after July 1, 2002 and the law that will take effects in October 2007 covers all vehicles 

that were put on the market before July 1, 2007. The ELV directive covers 6 main 

areas. They are prevention, collection, treatment, reuse and recovery, coding 

standards/dismantling information and reporting. (Thailand Automotive Institute, The 

Thai Automotive Industry Association and Automotive Industry Club, The Federation 

of Thai Industries, 2006) 

 

The ELV directive has implemented in Europe. Japan and Korea have also 

introduced standards outlining strict measures for handling depleted parts and cars that 

no longer function. Europe and these two Asian countries developed the standards to 

reduce the effects on their limited landfill space and to protect the environment. The 

ELV directive affects automotive spare part manufacturers that export their product to 

Europe, Japan and Korea. The trend of applying ELV standards might eventually 

reach Thailand. Even though no laws are on the books in the Kingdom, many 

automotive spare parts manufacturers that export to these countries are required to use 

substitute raw materials or non-hazardous production processes to comply with ELV 

directive.  
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Thailand has yet to apply ELV regulations. There is currently a campaign afoot 

to goad manufacturers into showing that the vehicles were made with environmentally 

friendly manufacturing techniques. This includes using a “green” label project to show 

the vehicles comply with such ideals. But compliance is strictly voluntary. To comply, 

manufacturers can obtain ISO 9000 certification, which indicates they control the 

amounts of heavy metals (Pb, Hg, Cd, Cr(VI), Triphenyl tins and Tributyltins) in 

paints and chemical substances, that they recycle plastics, and that they safely remove 

and dispose of engine oil and other hazardous liquids, have less polluting emissions 

levels, noise control and low rates of gas consumption. There are two methods used to 

test amount of prohibited substances in ELVs: screening tests and verification tests. 

Moreover, techniques and methods vary depending on the materials. (Thailand 

Automotive Institute, The Thai Automotive Industry Association and Automotive 

Industry Club, The Federation of Thai Industries, 2006) 

 

ELV standards are one of many non-tariff barriers that have a direct impact on 

industrial enterprises. Hence the private and public sectors must study the latest 

developments and become well-versed in technology development in order to select 

acceptable materials and improve production processes. The benefits of compliance 

are not only making Thai-made products acceptable in major export markets, but also 

reducing the effects on the environment. The objectives of this research were to study 

the impact of ELV directive toward the automotive entrepreneurs and to evaluate the 

potential management of ELVs in Thailand. The results of this research would be 

beneficial database to the readiness preparation of automotive entrepreneurs for 

implement under ELV directive.     

 

 

1.2 Objectives of the Study 
 

1.2.1 To study the impact of ELVs directive on Thai automotive industry. 

 

1.2.2 To evaluate the potential management of ELVs in Thailand 
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1.3 Conceptual Framework 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The impact of ELV directive 
on Thai automotive industry 

 
• Process  
• Personnel 
• Technology 
• Policy 
• Business 

 
The evaluation of potential 

management of ELVs in Thailand 
 

• Policy 
• Technology/Management 
• Law/Measure 
• Personnel 
• Problem/Obstacle 

The problem of ELVs 
in Europe 

The ELV Directive 

 

Figure 1-1 : Conceptual Framework 

 

 

1.4 Scope of the study 
 

1.4.1 Study the impact of ELV directive on Thai automotive industry and the 

readiness of the automotive entrepreneurs for implementation of the ELV directive. 

 

 1.4.2 Evaluate the potential management of ELVs in Thailand on primary 

management only.  

 

1.4.3 The population of the automotive entrepreneurs is 514 entrepreneurs who 

registered to member of Thailand’s Auto-Part Manufacturers Association. 
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1.5 Definition term 

 

1.5.1 End of life vehicles (ELVs) means motor vehicles that are categorized as 

waste. Their components and materials are also classed as waste. Waste is anything 

that you discard, intend to discard or are required to discard. This includes material 

being sent for recycling or reuse. 

 

1.5.2 Industrial entrepreneur means the executive or an officer, who is 

responsibility about environmental management of organization. 

 

1.5.3 Automotive industry means industry related to automobile and auto-

parts. 

 

 

1.6 Expected Results  
 

 1.6.1 Automotive entrepreneurs can use results of this research as appropriate 

guidelines for implementation of the ELV directive. 

 

 1.6.2 Government sector such as the Ministry of Natural Resources and 

Environment, the Office of Natural Resources and Environmental Policy and 

Planning, the Department of Industrial Works and the Pollution Control Department 

can use these baseline data and results of this research as guidelines for planning and 

setting policy of ELVs management 

.  

1.6.3 Data and results of this research could be used as basis for research on 

ELV directive. 
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CHAPTER II 

LITERATURE REVIEW 
 

 

To supports this research, the researcher has studied and reviewed the related 

concepts and concerned knowledge in 5 specific important topics. They are as follows: 

 

2.1 World automotive industry 

2.2 Thai automotive industry 

2.3 The end of life vehicles directive 

 2.4 International automobile recycling 

 2.5 Relevant research  

 

 

2.1 World Automotive Industry

 
The global automotive industry is a highly diversified sector that comprises of 

manufacturers, suppliers, dealers, retailers, original equipment manufacturers, 

aftermarket parts manufacturers, automotive engineers, motor mechanics, auto 

electricians, spray painters or body repairers, fuel producers, environmental and 

transport safety groups, and trade unions. United States, Japan, China, Germany and 

South Korea are the top five automobile manufacturing nations throughout the world. 

 

The worldwide automobile industry is largely dominated by five leading 

automobile manufacturing corporations namely Toyota, General Motors, Ford Motor 

Company, Volkswagen AG, and Daimler Chrysler. These corporations have their 

presence in almost every country and they continue to invest into production facilities 

in emerging markets namely Latin America, Middle East, Eastern Europe, China, 

Malaysia and other markets in Southeast Asia with the main aim of reducing their 

production costs. (http://www.automotive-online.com/auto-industry.html) 

http://www.automotive-online.com/auto-industry.html


Fac. of Grad. Studies, Mahidol Univ.                      M.Sc. (Appro. Techn. for Resou. and Env. Dev.) / 7 
 

2.1.1 United State of America 

 

The U.S. Environmental Protection Agency (EPA) and the U.S. Department of 

Energy (DOE) arranged the saving energy handbook in 2007. Hybrid car is still early 

ranked of energy saving. From a handbook, Toyota Prius stay in first rank followed by 

Honda Civic Hybrid, Toyota Camry Hybrid and Ford Escape Hybrid. From this 

arrangement, the automobile of Toyota ranked 5 ranks together. An EPA officer say, 

in each year a lot of Americans have different requirements to buy a new automobile. 

The handbook will make American has correct data to making a decision choosing an 

automobile at that can save energy and preserve the environment. (Thailand 

Automotive Institute, 2007:2)

 

 

 

 

 

 

 

 

 

Figure 2-1: Toyota Prius, Hybrid car 

Source : http://www.toyota.com/prius/exterior.html 

 

2.1.2 Europe 

 

Transport and Environment (T&E) of EU reported about efficiency adaptation 

of using fuel by decrease carbon dioxide emission of all automobile trademarks. 

Found that the Third three months of 2006; all company still can not adjust the 

efficiency as expected well. In 1998 the European Automotive Manufacturers 

Association had commitment pledges to EU about the agreement will decrease carbon 

dioxide emission for new model automobile are left 140 g/km. In 2008 automobile 

company where can produce an automobile that decreases carbon dioxide emission 

has most efficiency is Fiat , can decrease carbon dioxide from 169 g/km, in 1997 left 
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just 139 g/km in 2005, 140% of purpose. Next a company is Citroen, Renault, Ford 

and Peugeot, respectively. Toyota stay 7 ranks and last rank are Nissan  which can 

decrease carbon dioxide emission from 177 g/km in 1997 down left 172 g/km in year 

2005 which just  20% of  purpose only. This report still specify again that each 

automobile company have a long term plan to adjust efficiency motor and reduce 

pollution emission to environment includes using energy saving. 

 

Mitsubishi Motors Corporation and Mitsubishi Heavy Industries agree jointly 

own business in development produces new model diesel motor gives with assembling 

automotive industry for exports to Europe. By will begin production in year 2010, 

which at present motor diesel requirement that pollution standard (CO2 emissions). In 

Europe market tends to increase most, which the diesel motor will to develop can that 

requirement and friendly with environment. The diesel motor is 2000 cc. can apply to 

small-sized until medium-size automobile. Besides still pollution standard of Europe 5 

(EURO 5) levels, now an automobile that use diesel motor in Europe, Pajero SUV  

which use a same motor that use in a pick up, Tritan, at produce in Thailand. (Thailand 

Automotive Institute, 2007:2-3)

 

2.1.3 Asia 

 

In Asia, The ability in automobile exporting of Chinese where increases in 

2005 which there is the top exports at 172,800 cars that increase 120 percentages from 

2004. Thus automobile Chinese both of producer, Geely and Cherry, take an interest 

automobile market in The United States of America very much but still worry about 

the competition. Price side advantage only still can not help to compete because of 

sale capital and side standard capital of The United States of America where rather 

high to Europe market. Although car Chinese circulation will increase but there is 

expand in Asia market or in developing country more than developed country.  Cause 

of problem about quality and pollution standard including a network of sale is a 

consumer in The United States of America will like to buy a good quality car while a 

consumer in Chinese will decide to buy a car from oil saving and cheap so important 

challenge factor of China’s car to sale in The United States of America market. 
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Figure 2-2 : A production line of Beijing Jeep, a joint venture of Daimler  

                     Chrysler and the Beijing Automotive Industry Holding Company 

      Source : http://www.nytimes.com/2005/04/22/business/worldbusiness/  

                     22export.html?pagewanted=2 

 

Automotive industry of Chinese grows up quickly and expand at most since 

2000, both of circulation and production increase double within between 2000 and 

2003. In 2003 Chinese or the third of world market supports from The United States of 

America and Japan by in 2006 Chinese anticipates the production all year will produce 

7 million automobiles per year which Chinese has aimed to world class of automotive 

industry development which must depend on an expert from the foreign countries in 

transmit Technology for development to "world class". Automobile producer in 

Chinese still must depend on import part from foreign countries on many year ago and 

including equipment and machine that use in production. While the local part is low 

quality and still is a problem to entrepreneur in Chinese include have an affect on 

safety problem and environment side from using car. So Chinese government then 

give precedence to hurrying develops automobile entrepreneur in the country for 

improve to "world class" which forecast can achieve 5 to 10 year in front of this. 

 

While Proton, National Malaysia automobile company and PSA Peugeot 

France study the possibility in cooperation development which might bring to 

agreement achievement in accompanying with produces and distribute. Both 

Automobile has accompanied with to sign in that a book aims at. Proton is will bound 

to develop personnel side for relaying Technology from major world-class assembler. 

While Peugeot-Citroen hope in market share expansion in Malaysia and enlarge a 

business in Southeast Asian (Thailand Automotive Institute, 2007:3-4)

http://www.nytimes.com/2005/04/22/business/worldbusiness/
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2.2 Thai Automotive Industry 

 

Since 1997 Thai automotive industry has adapting for fights critical economy. 

Until now Thai automotive industry becomes a business that grows up quickly, 1 in 5 

of strategy industry of country. Besides in 2006 still tend expand topmost, because in 

2005 vehicle requirement from foreign countries market still exists extremely and Thai 

automotive industry can expand continuously. Thai automotive industry has can to 

produce exceed 1 million automobile per year, be first year, can create foreign 

currency income from 3.3 million hundred thousands baht exporting, cause local 

employing in 3 hundred thousands person, create value added in the country more 3 

hundred thousands million baht. Besides Thailand has rank in automobile producer 

country high position goes up from 15 to 14, be equal to first-class country is Italy, is 

fully proud. Which regard the history of Thailand at show the readiness to “Detroit of 

Asia”. (The Office of Industrial Economics, 2002: (8-1) – (8-25)) 

 

 

 

 

 

 

 

 

 

 

Figure 2-3 : Thai automotive industry 

Source : http://www.boi.go.th

 

2.2.1 Strategy of Target Industry Development 

 

Ministry of Industry has specify strategy of target industry development by 

distribute to 3 groups, for example New Wave Industries, Upgrading Industries and 

Green Industries. Automotive industry such as replacement equipment manufacturers 

http://www.boi.go.th/
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(REMs) market stay in upgrading Industries group, be industry that have latency 

growth rather high, significant to economy system, value added, exporting, using raw 

material in country, local employing and correspond the policy in the government. 

Green Industries is industrial that emphasize to create friendly with the environment 

which include green automobile production too. (Kanchana and Sanlaya, 2006:16-19)  

 

2.2.2 Structure of Automotive Industry 

 

 Automotive industry composes 3 main entrepreneurs are automobile 

assembler, motorcycle assembly and auto parts manufacturer. But total other support 

industry and continual businesses that relate can divide automobile business follow the 

cluster get a figure;  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-4 : Thai automotive cluster 
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                                    and K. Chareonwongsak, 2007 

 

Thai automotive cluster map and the competitive strength of each component 

(Figure 2-4). Some of the key areas of the cluster are still considered uncompetitive, 

such as 2nd and 3rd tier parts producers. Most of the more sophisticated parts (drive 

trains) are either imported or produced by foreign firms. Local firms are mostly small 
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and medium scale enterprises serving as 2nd Tier part producers, supplying the raw 

materials and basic components (e.g. body parts) to the first tier suppliers. (Zsin W.T., 

S. Sathirathai, D. Lam, C.H. Lai and K. Chareonwongsak, 2007) 

 

And Structure of assembler and auto parts manufacturer in Thailand can divide 

follow to business character of the entrepreneur  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-5 : Structure of assembler and auto parts manufacturer in Thailand 

Source : Thailand Automotive Institute, The Thai Automotive Industry Association  

           and Automotive Industry Club, The Federation of Thai Industries, 2004 
 

A figure 2-5, had shown an automobile assemble group (Assembly) are 15 

companies which foreigner is owner of all. First auto parts producer (1st Tier) are 709 

companies, 354 companies are Thai owner, 68 companies are Thai Majority and 287 

companies are foreigner Majority, there is big business (LSEs) and 2nd tier, 3rd tier  

and lowers are 1,100 companies which all domestic small business (SMEs). (Thailand 

Automotive Institute, The Thai Automotive Industry Association and Automotive 

Industry Club, The Federation of Thai Industries, 2004) 
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2.2.3 Policy and Strategy of Automotive Assembly 

 

Auto parts manufacturers who produce auto parts to especially assembly 

(Exclusive supplier); there is 60 percentages that production to world-class automobile 

assembly. Which might meaning that world-class assemble will try to use supply chain 

structure in Thailand. By seeks auto parts from Global Sourcing Policy  is purchase 

choosing from supplier whose can manufacture most cheap auto parts and most high-

quality  cause Thai producer in now must more severely compete price side, quality 

and world-class standard. By an automobile assembles factory will try to demote 

production at least and apply auto parts production development feeds to an 

automotive assembly factory in character of Module more and more. Then one reason 

that is must apply local auto parts producer where near an assembly factory. Mainly 

new auto parts producer will try choosing location near a world-class assembly factory 

for fast convenience and economizing in goods distribution, logistics system and for 

increase efficiency in automobile assembling (Thai APEC Study Center, 2002: (8-1) – 

(8-25)) 

 

2.2.4 Present Situation of Thai Automotive Industry 

 

 Through 20 years ago, World-class automobile assembly has moved base 

production comes to Thailand. Nowadays Thai automotive industry has automobile 

assembler 15 company total 21 trademarks.  There is total production up million 1.4 

cars/year. There is auto parts manufacturer more about 1,800 companies. And have a 

lot of business that affect with automotive industry again. There can build income to 

the country more 9.3 hundred thousands million baht per year, 16% of GDP of total 

industrial sector. (Thailand Automotive Institute, 2007)

 

 The industry is also creating efficiencies through clustering in industrial 

estates, which are used as platforms for Thai and foreign investment in assembly and 

manufacturing. The government encourages companies to group together with like 

companies to not only create efficiencies and economies of scale, but also to reduce 

industrial sprawl and limit environmental effects. 
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 Location of Automotive industry is a central and east part of country, follow as 

below figure; 
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Figure 2-6 : Location of motorcycle and automobile assembly factory 

Source : Thailand Automotive Institute, The Thai Automotive Industry Association    

           and Automotive Industry Club, The Federation of Thai Industries, 2006 

 

 Foreign companies that locate in industrial estates also get added benefits. The 

board of investment offers tax incentives, reduced import duties, and one-stop visa and 

work permit privileges. The Industrial Estate Authority of Thailand also allows foreign 

investors to own land free-hold, whereby foreign investors obtain a land title, which 

can be used to secure local financing. Multinational companies that locate in industrial 

estates are often not required to take local partner. This is not always true in other 

Asian countries. For example, BMW’s fully owned assembly and manufacturing 

facility at Amata City in Rayong is the only plant in Asia that the German carmaker 
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owns outright. Other BMW factories in East Asia are joint venture as dictated by other 

country’s laws. 

 

 When these large players locate in industrial estates, smaller Thai and 

international firms drift into the estates as do secondary and tertiary suppliers. Often 

the large auto-makers require these smaller players to be close to their facilities to 

minimize inventories and supply disruptions. This result in “Just in time” or lean 

manufacturing and the small companies basically ride on the coattails of the big boys 

in these estates, which helps these suppliers take advantage of same quality services 

and facilities that help their clients. This in turn helps Thai suppliers to better compete 

internationally. (Thailand Automotive Institute, The Thai Automotive Industry 

Association and Automotive Industry Club, The Federation of Thai Industries, 2006)  

 

2.2.5 Automotive Industry  

 

Nowadays Thai automotive industry has 15 automobile assembly companies, 

21 trademarks, which divide 3 types be sedan car, picked up car, and truck. Mostly 

automotive industry is investment of transnational company, by market expansion has 

changed mother company already attends to invest with extremely locality industry 

which a majority automobile assembly is under company will must proceed a business 

follows to the policy of mother company such as production step, using auto parts of 

mother company and marketing side and standard of auto parts. 

 

Automotive industry has tended to expand continuously. Although critical 

economy period will during 1996 - 1998 make production quantity and in-house 

requirement are down quickly. But in 1999 there is adapting increases continuously, 

because of free trade in automotive industry that has expanded production for 

manufacturer and automobile assembly originally. One of good factor is from 

entrepreneur can produce and present goods that respond requirement of a consumer 

well. Although fuel price situation, both of gasoline and diesel, will still have high 

adapting, as a result, do not have an affect on the making a decision buys an 
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automobile in overall many image extremely. But affect to the making a decision 

chooses to buy an automobile in each a kind. 

 

An automobile is popular of a consumer now be 1 ton pick up car, because of it 

can response to energy saving side and can use multi purposes. Besides the 

government has will policy to develop Thailand to important automobile production 

place in provincial, Detroit of Asia. Automobile assembly group from the foreign 

countries come to invest in Thailand, Japan, The United States of America and EU. 

(Saynee, 2002:8-10) 

 

2.2.6 Auto Parts Industry  

 

Auto parts industry is growing up with automotive industry. Especially while, 

government has policy fixes use in-house auto parts, during 1969 - 1990 by majority 

auto-parts company in Thailand has majority foreign hold shares. Now Thailand have 

more 1,800 auto parts companies, by compose producer who buy-sell with assembly 

directly, (Tier 1), about 800 companies and the producer, Tier 2, about 1,100 

companies. Generally auto parts of Thailand production have 70 percentages, show 

that    Thailand has latency for being production base for uses in the country and 

export well.  
 
The connection of auto parts industry and automotive industry be auto parts 

production for responses requirement in 2 characters be 

1. Original Equipment is auto parts that an automobile assembly does 

production or hire other producer to do production for apply in automobile 

assembling.  

2. Replacement Equipment is auto part that makes for use to change the part 

that install with an initial car which deteriorate or be damaged cause usability.  Auto 

parts that is spare parts still can distribute to  

2.1 Genuine spare parts are part that automobile manufacturer makes by 

oneself or hire others produce replace. By part is must standardized quality of 
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automotive company. The quality of spare parts will equal to auto parts that install 

from an automobile factory. 

2.2 Artificial spare parts are parts that not produce under standard 

control of automobile assembly company and no specifically automobile trademark. 

The quality of part is might lower or higher than genuine spare parts, this part is might 

from one producer make genuine spare parts all right. 

2.3 False spare parts is part that produce by false trademark of two 

spare parts above. Usually false spare parts have lower quality than other spare parts.  

Majority production is will produce in small-sized factory and use illegally trademark. 

(Saynee, 2002:31-32) 

 

2.2.7 The Cooperation in Automotive Industry 

 

In past the cooperation in Thai automotive industry between automobile 

assembly and auto parts manufacturer, an automobile assembly has will most role in 

assistance to develops auto parts manufacturer group can produce auto parts that 

quality follow to requirement of assembly. After there is announce cancels in-house 

auto parts enforcement policy according to world business condition, for support the 

free trade, since 1 January 2000. Now an automobile assembly will do not have to use 

in-house part in automobile assembling again and can procure part from worldwide by 

use policy, Global Sourcing, be procure part at most quality and most cheap. 

 

Thus the relation of an automobile assembly and auto parts manufacturer at 

now likes Captive Relationship, by quality specification of products orders auto parts 

manufacturer performs to design and develop the products by oneself and auto parts 

manufacturer will shoulder responsibility capital in this part. 

 

Although the relation of assistance of automobile assembly to auto parts 

manufacturer at now will change but still have assistance within the supplier network, 

which assistance character is will advice, send a company expert enters to advise and 

help solve an engineering problem and technical checking. And because of an 

automobile assembly has more choice in use auto parts manufacturer that have ability 
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to good quality and cheap auto parts production and follow to requirement of an 

automobile assembly. Then the cooperation trend and assistance for develop to auto 

parts manufacturer are beginning to develop follow to supply chain more and more.   
(Thailand Automotive Institute, The Thai Automotive Industry Association and 

Automotive Industry Club, The Federation of Thai Industries, 2004) 

 

2.2.8 Thailand Automotive Directory Associations and Clubs 

 

1. Thailand Automotive Institute (TAI) Created by the Cabinet on 7 July, 

1998 as an independent organization through cooperation between the government and 

private sector. Administration is not subject to the rules, regulations and requirements 

of government and state enterprises and it is purpose is to carry out activities to 

develop and support the automotive industry at levels that are competitive in the 

global market 

 

Mission 

1) To research and recommend guideline, policy, strategic planning and 

measures to develop the automotive industry, as well as, to solve the problem related 

to production, technology, human resources and marketing in this industry. 

2) To support operations of various organizations in both private and 

government sectors to facilities the achievement in each objective of the industry 

development; namely productivity improvement, design, research and technology 

development, product standard and testing, human resource development, information 

database, and others 

3) To liaise and cooperate with various organizations and both domestic 

and overseas institutes for automotive industry development. 

4) To provide services to enterprises in the area of database product 

testing and inspection, training, working skill development and certifying. (Thailand 

Automotive Institute, The Thai Automotive Industry Association and Automotive 

Industry Club, The Federation of Thai Industries, 2006:64-66) 
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2. The Thai Automotive Industry Association (TAIA) is a private 

organization serving as the center for Thailand's automotive industries, specifically: 

1) Automotive assembly and production plant operators.  

2) Motorcycle assembly and production plant operators.  

3) Manufacturers of auto parts and motorcycle parts.  

4) Car and motorcycle engine assembly production plant operators.  

 

TAIA objective include coordination and acting as intermediary between 

members for the prosperity of the automotive industry and to implement government 

industrial development policy to improve the national economy.  

 The Role of the Association; TAIA serves its members in a variety of ways, 

including to: 

1) Acts as an information center and to provide essential information 

needed for discussion with government officials and other groups.  

2) Represent Thailand at the ASEAN Automotive Federation (AAF). 

TAIA's current president has been elected as AAF Vice President.  

3) Organize seminars and other educational activities to benefit 

members and society.  

4) Coordinate with government, national and foreign sectors to 

exchange of information and ideas. (Thailand Automotive Institute, The Thai 

Automotive Industry Association and Automotive Industry Club, The Federation of 

Thai Industries, 2006:53-54) 

 

3. Thai Auto Part Manufacturing Association (TAPMA) Established in 

1978. TAPMA has for more than two decades gained credibility and acceptance 

among government officials and members alike. 

 

The Association continues to develop in support of the expansion of the Thai 

auto parts industry by engaging in; data collection, policy advocacy and organizing 

activities valuable to the Thai automotive industry. In prior years, the Association has 

organized various activities to improve quality and promote exports. 
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Objectives of the Association 

1) Cooperate with government sector and private organizations to 

promote the development of the auto parts industry nationwide. 

2) Support and help members solve problems and eliminate obstacles to 

business operations. 

3) Disseminate technical knowledge to members and other interesting 

parties. 

4) Conduct research and compile and distribute information to 

members. 

5) Foster cooperation among members and serve as an intermediary for 

relations between members and others. 

 

Role of the Association 

1) Cooperate with government in drafting and implementing policies 

for the automobile parts industry.  

2) Represent the private sector auto parts industry and present problems 

and difficulties facing the industry to the government.  

3) Represent Thailand's private sector auto parts industry in 

negotiations on the international stage.  

4) Defend the legal rights of members and serve as a venue for 

members to exchange views.  

5) Serve as an auto industry information and news clearinghouse for 

both domestic and international members. (Thailand Automotive Institute, The Thai 

Automotive Industry Association and Automotive Industry Club, The Federation of 

Thai Industries, 2006:47-48) 

 

4. Automotive Industry Club, The Federation of Thai Industries (AIC) is 

part of the Federation of Thai industries (FTI) and was set up in 1976 by the synergy 

of automobile and motorcycle manufacturers and assemblers in the Kingdom. It is one 

of FTI’s 35 groups of industries. Its purpose is to coordinate with the auto parts and 

components industry groups in order to create quality product development and to 
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support the development of Thai automotive industry in every department along with 

the government sector. 

 

Role of the Club 

 The group has cooperated in and supported activities of the government 

and the FTI. It also coordinates and brainstorms with members and related parties in 

order to formulate ideas and participate in government efforts to set policies and 

development plan for the automotive industry. It also serves as coordination center for 

members and the government sector for dealing with problems and obstacles within 

automotive industry. The group also collects important data and information 

concerning the automotive industry. Additionally, the group represents the Thai 

industry sector overseas by carrying out policies and cooperating with the government 

to ensure that Thailand’s trade and investment negotiations and agreements are 

beneficial to the country’s economy and society, especially the development of the 

Thai automotive industry into a production and export center for automobiles and 

motorcycles. (Thailand Automotive Institute, The Thai Automotive Industry 

Association and Automotive Industry Club, The Federation of Thai Industries, 

2006:59) 

 

5. Auto Parts Industry Club, The Federation of Thai industries (APIC) 

was established in 1976 and is a part of the Federation of Thai industries. Its purpose 

is to coordinate with the Automotive Industry Club in presenting ideas and suggestions 

to the government sector for the making of various policies to develop the automotive 

industry of the nation. APIC’s objectives are the same as those of the Federation of 

Thai Industries 

 

1)  Promote and develop the auto parts industry. 

2)  Solve problems relating to the industry. 

3)  Promote and support research. 

4)  Provide advice and recommendations to the government 
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Role of the Club 

It represents the private sector for auto parts in FTI by giving ideas and 

suggestions to the government sector for making policies and coordinating to find 

solutions for problems facing the Auto Parts Industry.  

 

In addition, APIC organizes various activities to promote self- 

development for members in management, marketing and auto parts standards. In 

international matters, the club provides leadership in negotiations, in attraction foreign 

investment and in expanding markets. (Thailand Automotive Institute, The Thai 

Automotive Industry Association and Automotive Industry Club, The Federation of 

Thai Industries, 2006:62) 

 

 

2.3 The End of Life Vehicles Directive 
 

The proposal for a Directive on End of Life Vehicles (ELVs) was the first to 

arise from the Commission’s priority waste streams programmed, which sought to 

bring together government, environmental and industrial interests with the aim of 

building a consensus to identify how to address such major waste streams. The aim of 

the ELV proposal was to address the estimated 8 to 9 million tons of waste generated 

annually from the disposal of ELVs. Around 25% of this waste was considered to be 

hazardous, which amounted to around 10% of the total hazardous waste generated 

each year in the EU, and was land filled. 

 

The End of Life Vehicles Directive (ELV directive)  came into force on 20 

October 2000, with the goal of reducing the environmental effects when vehicles 

expire by putting the responsibility on manufacturers to control their vehicle scrap to 

reduce the effects on the population Members of the EU declared the directive a law in 

April 2002, and implementation followed gradually, 
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1) The Law implement in October 2002 covers all vehicles that were put 

on the market after July 1, 2002 

2) The Law that will  take effect in October 2007 covers all vehicles that 

were put on the market before July1, 2007 

 

 

2.3.1 The requirements of the ELV Directive 

 

Objectives 

This Directive lays down measures which aim, as a first priority, at the 

prevention of waste from vehicles and, in addition, at the reuse, recycling and other 

forms of recovery of end of life vehicles and their components so as to reduce the 

disposal of waste, as well as at the improvement in the environmental performance of 

all of the economic operators involved in the life cycle of vehicles and especially the 

operators directly involved in the treatment of end-of life vehicles. 

 

 Scope 

This Directive shall cover vehicles and end-of life vehicles, including their 

components and materials. This shall apply irrespective of how the vehicle has been 

serviced or repaired during use and irrespective of whether it is equipped with 

components supplied by the producer or with other components that’s fitting as spare 

or replacement parts accords with the appropriate Community provisions or domestic 

provisions. 

 

This Directive shall apply without prejudice to existing Community legislation 

and relevant national legislation, in particular as regards safety standards, air 

emissions and noise controls and the protection of soil and water. 
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The Main Requirements 

 

1. Prevention 

 

1.1 In order to promote the prevention of waste Member States shall 

encourage, in particular: 

(a) vehicle manufacturers, in liaison with material and equipment 

manufacturers, to limit the use of hazardous substances in vehicles and to reduce them 

as far as possible from the conception of the vehicle onwards, so as in particular to 

prevent their release into the environment,  make recycling easier,  and  avoid the need  

to dispose of hazardous waste; 

(b) the design and production of new vehicles which take into full 

account and facilitate the dismantling, reuse and recovery, in particular the recycling, 

of end-of life vehicles, their components and materials; 

(c) Vehicle manufacturers, in liaison with material and equipment 

manufacturers, to integrate an increasing quantity of recycled material in vehicles and 

other products, in order to develop the markets for recycled materials. 

 

1.2     (a)  Member  States  shall  ensure   that   materials   and   components 

of vehicles  put  on  the  market  after  1 July  2003  do  not  contain         lead, 

mercury, cadmium or hexavalent chromium other than in cases listed in Annex II 

under the conditions specified therein; 

(b) the Commission shall on a regular basis, according to technical 

and scientific progress, amend Annex II, in order to: 

(i) as necessary, establish maximum concentration values 

up to which the existence of the substances referred to in subparagraph (a) in specific 

materials and components of vehicles shall be tolerated; 

(ii) exempt certain materials and components of vehicles 

from the provisions of subparagraph (a) if the use of these substances is unavoidable; 

(iii) delete materials and components of vehicles from 

Annex II if the use of these substances is avoidable. 
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(iv) under points (i) and (ii) designate those materials and 

components of vehicles that can be stripped before further treatment; they shall be 

labeled or made identifiable by other appropriate means; 

(c) The Commission shall amend Annex II for the first time not 

later than 21 October 2001. In any case none of the exemptions listed therein shall be 

deleted from the Annex before 1 January 2003. 

 

2. Collection 

 

2.1 Member States shall take the necessary measures to ensure: 

- that economic operators set up systems for the collection of all end 

of life vehicles and, as far as technically feasible, of waste used parts removed when 

passenger cars are repaired, 

- the adequate availability of collection facilities within their 

territory. 

 

2.2 Member States shall also take the necessary measures to ensure that all  

End of life vehicles are transferred to authorized treatment facilities. 

 

2.3 Member States shall set up a system according to which the 

presentation of a certificate of destruction is a condition for deregistration of the end-

of life vehicle. This certificate shall be issued to the holder and/or owner when the 

end-of life vehicle is transferred to a treatment facility. Treatment facilities shall be 

permitted to issue a certificate of destruction. Member States may permit producers, 

dealers and collectors on behalf of an authorized treatment facility to issue certificates 

of destruction provided that they guarantee that the end-of life vehicle is transferred to 

an authorized treatment facility and provided that they are registered with public 

authorities. 

 

Issuing the certificate of destruction by treatment facilities or dealers or 

a collector on behalf of an authorized treatment facility does not entitle them to claim 
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any financial reimbursement, except in cases where this has been explicitly arranged 

by Member States. 

 

Member States which do not have a deregistration system at the date of 

entry into force of this Directive shall set up a system according to which a certificate 

of destruction is notified to the relevant competent authority when the end of life 

vehicle is transferred to a treatment facility and shall otherwise comply with the terms 

of this paragraph. Member States making use of this subparagraph shall inform the 

Commission of the reasons thereof. 

 

2.4 Member States shall take the necessary measures to ensure that the 

delivery of the vehicle to an authorized treatment facility in accordance with paragraph 

3 occurs without any cost for the last holder and/or owner as a result of the vehicle's 

having no or a negative market value. Member States shall take the necessary 

measures to ensure that producers meet all, or a significant part of, the costs of the 

implementation of this measure and/or take back end-of life vehicles under the same 

conditions as referred to in the first subparagraph. 

 

Member States may provide that the delivery of end-of life vehicles is not 

fully free of charge if the end of life vehicle does not contain the essential components 

of a vehicle, in particular the engine and the coachwork, or contains waste which has 

been added to the end-of life vehicle. 

 

The Commission shall regularly monitor the implementation of the first 

subparagraph to ensure that it does not result in market distortions, and if necessary 

shall propose to the European Parliament and the Council an amendment thereto. 

 

2.5 Member States shall take the necessary measures to ensure that 

competent authorities mutually recognize and accept the certificates of destruction 

issued in other Member States in accordance with paragraph 3. To this end, the 

Commission shall draw up, not later than 21 October 2001 the minimum requirements 

for the certificate of destruction. 
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3. Treatment 

 

3.1 Member States shall take the necessary measures to ensure that all end-

of life vehicles are stored (even temporarily) and treated in accordance with the 

general requirements laid down in Article 4 of Directive 75/442/EEC, and in 

compliance with the minimum technical requirements set out in Annex I to this 

Directive, without prejudice to national regulations on health and environment. 

 

3.2 Member States shall take the necessary measures to ensure that any 

establishment or undertaking carrying out treatment operations obtains a permit from 

or be registered with the competent authorities, in compliance with Articles 9, 10 and 

11 of Directive 75/442/EEC. 

 

The derogation from the permit requirement referred to in Article 11(1) (b) 

of Directive 75/442/EEC may apply to recovery operations concerning waste of end-of 

life vehicles after they have been treated according to Annex 1(3) to this Directive if 

there is an inspection by the competent authorities before the registration. This 

inspection shall verify: 

(a) type and quantities of waste to be treated; 

(b) general technical requirements to be complied with; 

(c) safety precautions to be taken,  

in order to achieve the objectives referred to in Article 4 of Directive 

75/442/EEC. This inspection shall take place once a year. Member States using the 

derogation shall send the results to the Commission. 

 

3.3 Member States shall take the necessary measures to ensure that any 

establishment or undertaking carrying out treatment operations fulfils at least the 

following obligations in accordance with Annex I: 

(a) end of life vehicles shall be stripped before further treatment 

or other equivalent arrangements are made in order to reduce any adverse impact on 

the environment. Components or materials labeled or otherwise shall be stripped 

before further treatment; 



Sirirat Akaraj                                                                                                           Literature Reviews / 28 
 

(b) hazardous materials and components shall be removed and 

segregated in a selective way so as not to contaminate subsequent shredder waste from 

end-of life vehicles; 

(c) stripping operations and storage shall be carried out in such a 

way as to ensure the suitability of vehicle components for reuse and recovery, and in 

particular for recycling. Treatment operations for de-pollution of end-of life vehicles 

as referred to in Annex I (3) shall be carried out as soon as possible. 

 

3.4 Member States shall take the necessary measures to ensure that the  

permit or registration referred to in paragraph 2 includes all conditions necessary for 

compliance with the requirements of paragraphs 1, 2 and 3. 

 

3.5 Member States shall encourage establishments or undertakings, which 

carry out treatment operations to introduce, certified environmental management 

systems. 

 

4. Reuse and Recovery 

 

4.1 Member States shall take the necessary measures to encourage the 

reuse of components which are suitable for reuse, the recovery of components which 

cannot be reused and the giving of preference to recycling when environmentally 

viable, without prejudice to requirements regarding the safety of vehicles and 

environmental requirements such as air emissions and noise control. 

 

4.2 Member States shall take the necessary measures to ensure that the 

following targets are attained by economic operators: 

(a) no later than 1 January 2006, for all end-of life vehicles, the 

reuse and recovery shall be increased to a minimum of 85 % by an average weight per 

vehicle and year. Within the same time limit the reuse and recycling shall be increased 

to a minimum of 80 % by an average weight per vehicle and year; for vehicles 

produced before 1 January 1980, Member States may lay down lower targets, but not 

lower than 75 % for reuse and recovery and not lower than 70 % for reuse and 
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recycling. Member States making use of this subparagraph shall inform the 

Commission and the other Member States of the reasons therefore; 

(b) no later than 1 January 2015, for all end-of life vehicles, the 

reuse and recovery shall be increased to a minimum of 95 % by an average weight per 

vehicle and year. Within the same time limit, the re-use and recycling shall be 

increased to a minimum of 85 % by an average weight per vehicle and year. 

 

By 31 December 2005 at the latest the European Parliament and the 

Council shall re-examine the targets referred to in paragraph (b) on the basis of a 

report of the Commission, accompanied by a proposal. In its report the Commission 

shall take into account the development of the material composition of vehicles and 

any other relevant environmental aspects related to vehicles. The Commission shall 

establish the detailed rules necessary to control compliance of Member States with the 

targets set out in this paragraph. In doing so the Commission shall take into account all 

relevant factors, inter alia the availability of data and the issue of exports and imports 

of end-of life vehicles. The Commission shall take this measure not later than 21 

October 2002. 

 

4.3 On the basis of a proposal from the Commission, the European 

Parliament and the Council shall establish targets for reuse and recovery and for reuse 

and recycling for the years beyond 2015. 

 

4.4 In order to prepare an amendment to Directive 70/156/EEC, the 

Commission shall promote the preparation of European standards relating to the 

dismantlability, recoverability and recyclability of vehicles. Once the standards are 

agreed, but in any case no later than by the end of 2001, the European Parliament and 

the Council, on the basis of a proposal from the Commission, shall amend Directive 

70/156/EEC so that vehicles type-approved in accordance with that Directive and put 

on the market after three years after the amendment of the Directive 70/156/EEC are 

re-usable and/or recyclable to a minimum of 85 % by weight per vehicle and are re-

usable and/or recoverable to a minimum of 95 % by weight per vehicle. 
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4.5 In proposing the amendment to Directive 70/156/EEC relating to the 

ability to be dismantled, recoverability and recyclability of vehicles, the Commission 

shall take into account as appropriate the need to ensure that the reuse of components 

does not give rise to safety or environmental hazards. 

 

5. Coding standards/dismantling information 

 

5.1 Member States shall take the necessary measures to ensure that 

producers, in concert with material and equipment manufacturers, use component and 

material coding standards, in particular to facilitate the identification of those 

components and materials which are suitable for reuse and recovery. 

 

5.2 Not later than 21 October 2001 the Commission shall establish the 

standards referred to in paragraph 1 of this Article. In so doing, the Commission shall 

take account of the work going on in this area in the relevant international forums and 

contribute to this work as appropriate. 

 

5.3 Member States shall take the necessary measures to ensure that 

producers provide dismantling information for each type of new vehicle put on the 

market within six months after the vehicle is put on the market. This information shall 

identify, as far as it is needed by treatment facilities in order to comply with the 

provisions of this Directive, the different vehicle components and materials, and the 

location of all hazardous substances in the vehicles. 

 

5.4 Without prejudice to commercial and industrial confidentiality, 

Member States shall take the necessary measures to ensure that manufacturers of 

components used in vehicles make available to authorized treatment facilities, as far as 

it is requested by these facilities, appropriate information concerning dismantling, 

storage and testing of components which can be reused. 
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6. Reporting and Information 

 

6.1 At three-year intervals Member States shall send a report to the 

Commission on the implementation of this Directive. The report shall be drawn up on 

the basis of a questionnaire or outline drafted by the Commission in accordance with 

the procedure laid down in Article 6 of Directive 91/692/EEC (1) with a view to 

establishing databases on end of life vehicles and their treatment. The report shall 

contain relevant information on possible changes in the structure of motor vehicle 

dealing and of the collection, dismantling, shredding, recovery and recycling 

industries, leading to any distortion of competition between or within Member States. 

The questionnaire or outline shall be sent to the Member States six months before the 

start of the period covered by the report. The report shall be made to the Commission 

within nine months of the end of the three-year period covered by it. 

 

The first report shall cover the period of three years from 21 April 2002. 

Based on the above information, the Commission shall publish a report on the 

implementation of this Directive within nine months of receiving the reports from the 

Member States. 

 

6.2 Member States shall require in each case the relevant economic 

operators to publish information on: 

- the design of vehicles and their components with a view to their 

recoverability and recyclability, 

- the environmentally sound treatment of end-of life vehicles, in  

particular the removal of all fluids and dismantling, 

- the development and optimization of ways to reuse, recycle and 

recover end-of life vehicles and their components, 

- the progress achieved with regard to recovery and recycling to reduce 

the waste to be disposed of and to increase the recovery and recycling rates. 

The producer must make this information accessible to the prospective 

buyers of vehicles. It shall be included in promotional literature used in the marketing 

of the new vehicle. 
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Entry into force 

1. This Directive shall enter into force on the day of its publication in the 

Official Journal of the European Communities. 

2. This Directive shall apply: 

- as from 1 July 2002 for vehicles put on the market as from this date, 

- as from 1 January 2007 for vehicles put on the market before the date 

referred to in the first indent. 

 

 The Vehicle is within the scope of ELV directive 

 

ELV Directive cover especial a new car and a car that expired which include 

auto parts and inventory that were use in a controlled car for example ,   

 

- M1 car: passenger vehicles with less than 8 seats ( do not total the 

driver). 

- N1 car: van not exceeding 3.5 tons. 

- Tricycle automobile: but do not total up tricycle motorcycle (especial 

control collects and treatment).  

- Special car: such as caravan car and an ambulance etc. (do not 

control about recycle). 

 

Vintage vehicles do not fall within the scope of the legislation. Vintage 

vehicles include historic vehicles or vehicles of value to collectors or intended for 

museums, kept in a proper and environmentally sound manner, either ready for use or 

stripped into parts. And the legislation also does not cover ships, trains or planes. 

(National Metal and Materials Technology Center, 200: 73 - 100) 

 

2.3.2 Recyclability and recoverability Rates 

 

It is a simple adaptation of the ISO 22628:2002 method (Road Vehicles-

Recyclability and Recoverability-Calculation Method) for calculating recyclability 
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(RCYC) and recoverability (RCOV) rates of automotive products based on their weight 

and composition which can be potentially recycled and recovered 

 

RCYC  = mP+ mD + mM + mTr   x  100 

mV

RCOV = mP+ mD + mM + mTr+ mTe  x  100 

mV

 

RCYC means  the percentage by mass of a new vehicle, potentially able to be reused 

and recycled. 

 

RCOV means  the percentage by mass of a new vehicle, potentially able to be reused 

and recovered.  

 

mP means mass of materials in primary treatment step. 

- for calculation value by this standard, be regarded as, all liquid, 

battery,  filter, oil, fuel tank, gas nature bucket, tire  and catalytic converter 

able to be reused and recycled. 

 

mD means mass of materials in dismantle step. 

- the component that dismantle able consider from reach, fixing 

technique   and component separation Technology that is accepted. 

- the component that recyclable consider from material ratio and 

recycle technology. 

- the component that reusable consider from safety side and dangerous 

environment. 

 

mM means metal weight that can count in separation metal step 

- count the all metal that still no count in first and second step 

- be regarded as the all metal has can recyclable. 
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mTr means mass of materials that can count in non metal residue treatment step that 

is and recyclable by consider from recycle technology that is accepted. 

 

mT means mass of materials that can count in non metal treatment step that and 

recoverable. 

 -     mTe  consider from mass of remainder from above step and recoverable 

 

mV means   mass of vehicle    

(National Metal and Materials Technology Center, 2005:6) 

 

2.3.3 ELV Timeline 

 

 

 

 

 

 

 

 

 

 

 

 

 

21 Oct 2007 commissioner 
decide Coding standards 

End of 2004; 
The new vehicle, be in new 
Type-approval directive 

1 Jul 2002 
The producer is responsible car that expired 

1 Jan 2006; Target 
Reuse/Recovery 85% 
Reuse/Recycle    80% 

2000 2001 2002 2003 2004 2005 2006 2007 2015 

21 Oct 2000 
Enforce ELV 
directive 

End of 2001; 
Solve Type-approval 
directive 

1 Jul2003; the vehicle and 
component must without 4 
hazardous substances 

1 Jan 2015; Target 
Reuse/Recovery 95% 
Reuse/Recycle    85% 
 

31 Dec 2005; a council 
consider target after 2015 
 

Figure 2-7 : ELV timeline 

Source : National Metal and Materials Technology Center, 2007: 74 
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2.3.4 ELV Directive in Thailand 
 

To date there is no national legislation specifically addressing ELV directive, 

because lack of the specialist, lack of the technology and the entrepreneur does not 

understand greatly. However at present the government sector has the measure in 

safety standard specification and the environment also, by government sector where 

duty about vehicle standard specification, for example, Department of Land Transport, 

Industrial Standards Institute and the Pollution Control Department as follow:  

 

- Department of Land Transport has responsibility to setting of safety and 

environmental standard for vehicle registration. 

 

- Industrial Standards Institute has responsibility to setting of safety and 

environmental standard for auto parts include exhaust gas automobile standard. 

 

- Pollution Control Department has responsibility to policy specification for 

environment al standard enforcing include exhaust gas automobile standard. 

 

An institute where relate aforementioned, tend in safety and automobile 

environmental standard adaptation follow as UN/ECE for use. In order that for the 

safety with car user more and more , for friendly environment , for capability in the 

competition of in-house part producer , protect deteriorates product import from 

foreign countries , include inspire follow worldly tendency , which , will have making 

harmonizes standard side and will use UN/ECE standard mainly.  

 

Private sector, there is important role in automobile business development of 

the country  

 

1) Product Development Program, Ministry of Industry has assigned 

automotive institute is the operator, by this project is beneath the restructures 

industries plan phase 2 and receive the cooperation and support on knowledge 

designing, CAD/CAM/CAE and Eco design, from research institute and educational 
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institution, which this project can enhance designing latency and competition more 

and more (Thanawat, 2005: 92-94) 

 

2) Green project label of Thailand, get originate by Thailand Business Council 

for Sustainable Development (TBCSD) when October 1993. This project is cooperates 

between the government sector, private sector and organization by Industrial 

Standards Institute and Thai environment institute duty to coordinate, the project will 

choose products by emphasize to effect on environment which Passenger car, be one 

in products that receive green label. (Thailand Environment Institute, 2004: 1-2) 

 

3) The training project of measure and environment regulations that related 

ELV , by National Metal and Materials Technology Center, Thailand ( MTEC ), 

cooperate ThaiRoHS network to development, exchange, and allocate the knowledge 

and technology related ELV directive between member group, which be First tier and 

Second Tier producer include Supply Chain. 

 
2.3.5 ELV Directive in Foreign Countries 

 

1. European Union 

 

In 1997, the European Commission adopted a Proposal for a Directive on End 

of Life Vehicles which aims at making vehicle dismantling and recycling more 

environmentally friendly, sets quantified targets for reuse, recycling and recovery of 

vehicles and their components and pushes producers to manufacture new vehicles also 

with a view to their recyclability. 

 

This legislation was officially adopted by the European Parliament and Council 

in September 2000 and was published in Official Journal L269 on 21st October. 

(Directive 2000/53/EC). It was supposed to be implemented by 2002 in all member 

states. The Directive requires setting targets for material recovery of 85% and of 

recycling of 80% until January 2006 and a material recovery of 95%, and recycling of 

85% until January 2015. The Commission will also establish European standards on 
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material coding and identification and detailed rules on compliance control with the 

reuse, recycling and recovery targets set by the Directive. To date, Austria, Denmark, 

Germany, The Netherlands, Spain, Sweden, and Portugal and the United Kingdom 

have introduced the requirements laid out in the EU directive (see ICSG Regulatory 

Survey). In many member countries voluntary industry initiatives for car recycling are 

well established. Examples are the French Accord Cadre, the Dutch ARN system, the 

Spanish AGBAR scheme, the Italian Fiat Fare System and the Swiss Shifting Auto 

recycling. Similar schemes exist also in Belgium, Germany, and Portugal. 

(International Copper Study Group, 2004:3) 

 

2. Japan 

 

The law on recycling of end of life vehicles was passed in 2003 and require 

manufacturers and importers of motor vehicles to recycle the following items before 

disposal (in addition to established scrap metal recycling): Air bags, fluorocarbons 

used in air conditioners and automobile shredder residue. The latter is of importance to 

copper, as residual copper mainly from copper wiring is contained in the ASR. This 

copper could be recovered in the future. The recycling law is expected to be fully 

implemented by the end of 2004. Regarding the financiation of the recycling scheme, 

recycling fees will be collected from buyers when new vehicles are sold. In addition, 

for vehicles purchased before the law is implemented, fees will be charged when car 

owners bring in their vehicles for their mandatory maintenance inspection. 

 

In addition to the recycling law, a voluntary industry initiative for recycling 

had already been launched in 1997. The initiative was initiated by METI, JAMA 

(Japanese Automobile Manufacture Association) and other industry associations. The 

initiative sets a recovery rate of 85% for end-of-life vehicles until 2002 with ASR land 

filled at 60% of 1996 level. This rate is to be increased to 95% recovery by 2015 with 

ASR land filled at 20% of 1996 level. The recyclability rate for new vehicles should 

reach 90% by 2002. Regarding toxic substances, it is pursued to reduce the lead 

content in new vehicles by 50% by 2002 and 33% by 2005 compared to the level in 

1996. (International Copper Study Group, 2004: 3-4) 



Sirirat Akaraj                                                                                                           Literature Reviews / 38 
 

3. USA 

 

To date there is no national legislation specifically addressing the collection 

and recycling of end-of-life vehicles. However, a series of voluntary industry 

recycling initiatives are established and the existing collection and recycling system is 

regarded to be well operating. The most prominent initiative is the Certified 

Automotive Recycler (C.A.R.) Program of the Automotive Recyclers Association 

(ARA) that was launched in 1994. The guideline establishes a set of standards for 

general business practices as well as environmental and safety issues and aims to 

provide guidance for member facilities. (International Copper Study Group, 2004: 4) 

 

 

2.4 International Automotive Recycling 
 

1. Japan 

 

Japan has attentiveness and campaign about environment very much and 

include the legislation still strict on reduction the environment effect in many activity 

include automobile industrial. Environment effect reduction will initial at Life Cycle 

Assessment (LCA) since production, usability, end of life of products and how much 

quantity is there is discharge pollution to environment? And how affect on the 

environment. 

 

Then bring the data to consideration in product design that be smaller pollution 

discharge to the environment, include capital reduction and saving energy. In order 

that call this designing, Eco-Design, by one index in succeeds evaluation in designing 

Eco-Design be, 

 

Eco-efficiency = Usefulness/Burdens (Emission such as CO2, HC)  

 

An example in this designing, such as, Hybrid Electric Vehicle designing 

which driving integrates between the electric energy and the fuel energy divisibility. 
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The vehicle designed saving energy in the driving and decrease discharge pollution 

substance quantity to atmosphere when compare with vehicle at present and increase 

Eco-efficiency. (Thanawat, 2006: 53-55) 

 

In recycling process, the first dismantle auto parts and liquid at might cause 

dangerous to environment before, such as auto parts that compose toxic substance 

(such as battery), tire and liquid (such as fuel, lubricating oil, cooling substance, etc.). 

A tire can apply to energy in cement production. Lead and plastic, Polypropylene (PP), 

in the battery can recyclable. Then dismantle other usable component has sell, second 

hand product which will export to foreign countries. For remainder part will distribute 

2 kinds, metal, such as iron, copper, can melt for apply new and non metal, such as, 

plastic, glass, can recycle. Non recyclable component call that Automobile Shredder 

Residue (ASR) disposal by landfill next. (Thanawat, 2006: 92-94) 

 

 

 

 

 

 

 

 

 

 

 

 
 

Exported Used 
Cars 

Exported Cars 
Hulks 

Overseas 
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Export Export 
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Figure 2-8 : Automobile recycling in Japan 

Source : Thanawat, 2006: 54 
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2. France 

 

2.1 Automobile designing for the environment 

 

In designing step, an automobile assembly chooses materials follows the 

requirement, because of no material that have property better than other material 

clearly in recycling. Major automobile producer, Renault, Peugeot and Citroen, who 

have progress in recycling cooperates with other automobile producer in Europe, Fiat, 

BMW, Volvo, set up coding standard on auto parts that from plastic is weight 

since100 gm up call that ISO 11469 which will identified information that applies to 

produce and recycling process that are appropriate such as burning for use heat, reuse 

and etc. 

 

New automobile model such as Citroen Saxo designed can separate parts 

with easily ordinary tool. The component and decorates equipment of a car has change 

to use pinch technique to assemble instead sticking with glue, for easy separation.  

 

2.2 The Exit of Plastic Recycle 

 

Recycling is non stop just collects and sorting out only but including takes 

the materials has gotten back to use in commercial as well. Various ordinary plastics 

can recyclable in filling or fill for enhance surface height or apply in concrete, 

Bitumen and plastic products. 

 

In fact, important commercial exit of plastic recycling is automotive 

industry, producer and automobile dealer at present lead recycled materials to use in 

the production such as, Renault Magane, more 16 parts made from recycled materials, 

Citroen lead the, ABS plastic to recycle and mix with air pipe of Xantia and Saxo. 

Prevent mud of both made polypropylene that recycled also. 

 

In the past believe in that recycled plastic will make part is lower quality 

when compare with plastic that apply for the first time. But Renault and researchers 
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get prove a recycled plastic be of good quality balance, by bring polypropylene from 

old bumper to recycle and produce a new bumper that same efficiency besides non 

mix other material. But the price of recycled material will higher than initial part (1 

franc/1 kg) and Industry Company who suppliers will response this differ cost. 

 

2.3 Tire and cement industry  

 

Tire residues includes motor oil will burn for lead heat to use in cement 

industry.  Administration Energy Office of France (ADEME) said that these garbage 

lead to burn for heat is best way and support Transform Company that collect old tire 

to grind is powder before send to cement stove. Besides there is assessment that 1 in 3 

of old tire in France or 120,000 ton/year get grind powder and apply to surface 

decorate materials and other products.  which All this make both of car producer and 

entrepreneur in automotive industry feel that , Material recycling for apply again can 

and come true every time more.  

   

2.4 Metal Recycling 

 

Metal Recycling is not complicated extremely, there is predict that will can 

lead iron and non iron (aluminum, copper) to recycle at 98% and 95% respectively, 

which mean will have metal from recycling amount immense and will apply with 

electric equipment industry at 30%, besides will have battery about 7 million that use 

in each year for recycle lead about 87% for produce a new battery.     (Andre, 1999: 

51-53) 

 

3. United Kingdom 

 

There were around 30 million motor vehicles in use within the UK in 

2002. Every year, approximately 2 million new vehicles are registered and a similar 

number are scrapped. The average lifespan of a car is 13.5 years and in 2000, just over 

2 million cars and vans reached the end of their useful lives, either because of old age 

or due to accident. 
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The composition of a typical car has changed substantially in recent years. 

For example, ferrous metal content has decreased significantly as lighter; more fuel-

efficient materials such as plastics are incorporated into vehicle design. An analysis of 

vehicle manufacturer data for around seventy popular 1998 car models shows the 

following breakdown of materials (by weight). 

 

Ferrous Metal
68%

Non-Ferrous 
Metals

8%

Electrical Parts
1%

Fluids
2%

Plastics
9%

Capets
1%

Process 
Polymers

1%

Tyres
3%

Rubber
2% Glass

3%

Battery
1%

Other
1%

          
      Figure 2-10 : Quality of automobile materials using 

Source : ACORD, Annual Report (2001) Available from :   

               http://www.mvda.org.uk/recycling.aspx

 

Over 50 million tyres (just over 480,000 tons) were scrapped in the UK in 

2001 and around 80,000 tons was disposed of in landfill. The reuse of parts and the 

reclamation of materials from motor vehicles is not a new industry. Metal parts in 

particular have for a long time had a value, either in terms of reuse or recycling. When 

a car reaches the end of its useful life it usually passes to a vehicle dismantler. The 

dismantler will remove parts that can be sold for reuse, remove the potentially 

environmentally polluting materials such as operating fluids and batteries, and then 

sell the hulk on to a shredding operation. Shredders are high capacity hammer mills 

that break the hulk in to fist-sized parts. Ferrous metals are then removed by magnetic 

http://www.mvda.org.uk/recycling.aspx
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separation and non-ferrous metals are sorted both mechanically and by hand. The 

proportion of ELVs currently recycled is much greater than any other consumer 

product; even so, around 408,000 tons of remaining material is buried in landfill sites 

each year. This material is mainly made up of plastics, rubber, glass, dirt, carpet fibres 

and seat foam. 

 

Recovery and disposal of individual components  

1) Parts reuse  

Accident damaged and end of life vehicles have many perfectly 

serviceable parts that can be removed and reused. The motor vehicle dismantling 

industry has been doing this for years and can provide such things as; 

 

Doors, Bonnets, Wings, Bumpers, Headlamps, Rear lamps, Alternators, 

Starters, Electronic modules, Wiring, Relays , Gearboxes, Drive-shafts, Prop-shafts, 

Differentials, Engines, Cylinder Heads (to mention just a few) at great savings both to 

the environment and to customers. 

  

As businesses have become both more professional and more sophisticated 

the uncertainty associated with buying recycled parts has disappeared. The advent of 

computers and internet linked parts locating systems has made finding the right part 

simple and modern freight services mean that next day delivery is now the norm. 

 

The reuse of vehicle parts is going to be a significant factor in helping to 

achieve the 85% and 95% recovery targets set by the European End of Life Vehicles 

Directive.  

 

2) Metals  

 

Approximately 76% by weight of the average car is metal, most of which 

is comprised of sheet steel. The overall metal content of cars has declined rapidly 
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during the past 20 years accompanied by an increase in the proportion of non-ferrous 

metals used in their manufacture, such as aluminium and magnesium. Currently about 

98% of the metals in a car are recycled. These metals are recovered by the dismantling 

and metals recycling industries and are subsequently recycled by the steel industry and 

re-smelting plants in the production of new steel and secondary metals such as 

aluminium and copper.  

 

3) Plastics  

Plastics used in the car industry have risen considerably, where an average 

new car in 1984 contained 8.5% by weight of plastics a similar car today contains 

around 11%. Plastics are used for their distinctive qualities, such as impact and 

corrosion resistance, in addition to low weight and cost. Due to its lightweight 

properties, the use of plastics can lead to considerable energy savings, with a car 

weighing 1.3 tons without plastics consuming approximately an extra 1000 liters of 

fuel during its life compared to a car weighing 1.1 tons with plastic. Despite the 

relatively high recycling rate for ELVs, the proportion of plastics from ELVs being 

recycled is extremely low. One reason for this is the wide variety of polymer types 

used. Identification, by marking components at production or by improved sorting 

technologies, will be vital if the practice of recovering plastic parts is to become 

viable. One of the few plastic parts currently being recovered from ELVs is battery 

cases, accounting for 5,000 of the 14,000 tons of automotive plastics recycling in 

1998. There is an estimated further 121,000 tons of automotive plastics which is 

currently land filled.  

 

The most common automotive plastics types are polypropylene (PP), 

polyethylene (PE), polyurethane (PU) and polyvinylchloride (PVC). PP accounts for 

approximately 41% of all car plastics (common in bumpers, wheel arch liners and 

dashboards), and like PE and PU (most common in seat foam) it is easily recycled. 

Viable markets for PP, PE and PU from non-automotive sources already exist. 
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PVC makes up about 12% of the plastics content of an average 1990s 

European car. PVC, by contrast, is relatively difficult to recycle, and there are 

currently no large-scale recycling schemes operating for post-consumer PVC. 

Alternative disposal methods such as incineration have raised a number of 

environmental concerns including dioxin emission during incineration and the use of 

phthalate plasticizers, which are thought to be disrupters of hormone systems. Car 

manufacturers are currently looking for alternatives to PVC. 

  

4) Vehicle operating fluids  

 

This is one of the areas of greatest concern regarding motor vehicles. 

Although the disposal of fluids from ELVs is a major issue, the effects of 

inappropriate treatment of fluids removed during servicing are also significant. 

Increasing amounts of engine oil are being recovered and recycled however less than a 

third of waste oil produced by the DIY motorist is recycled. Lubricating oil has the 

greatest pollution potential. 

 

Much of the waste oil collected for recovery in the UK is processed (by 

removing excess water and filtering out particulates) and used as a fuel burnt in heavy 

industry and power stations. However, stricter emission limits and fuel quality controls 

resulting from environmental legislation could mean a reduction in the amount of 

waste oil used in this way. The preferred option for lubricating oils is re-refining for 

reuse as a base lubricant, although this doesn't currently occur on a large scale in the 

UK. 

 

5) Oil filters  

 

When removed, oil filters can retain large amounts of oil and this may be 

discarded with the filter leading to further pollution. Vehicle dismantlers are required 

to remove oil filters. Oil can be recovered using special oil filter presses which 

squeeze out the oil and the remaining flattened metal filter can be recycled with other 

steel. Oil filter crushers are available for use on site at garages, although this is 
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currently not common practice. Nevertheless, it is hoped that oil filter crushers will be 

increasingly introduced into civic amenity sites as an added service to the DIY car 

mechanic.  

 

6) Catalytic Converters  

Catalytic converters ('cats') have only been fitted as standard in new petrol 

injected-engine cars since 1992, so the business of their recovery is still developing. In 

the US, there is a well-established network of agents who collect the cats and a similar 

system is developing in the UK. The steel from the exhaust and the precious metals 

from the cat can be recovered when the cat is replaced. Platinum, rhodium and 

palladium can be recovered for reuse, either in new auto cats or for some other 

purpose, and as 68% of platinum and 90% of rhodium used in Western Europe go into 

the production of catalysts, this business is extremely viable. The ceramic casing is 

also recovered as a powder for refining.  

 

7) Batteries  

 

EC Directive 91/157/EEC requires the separate collection of certain 

batteries, including those containing more than 0.4% lead by weight, which includes 

vehicle lead acid batteries. There is a well-established system for the recovery of lead 

acid car batteries with many local authorities and garages having collection points. 

The recycling rate for car batteries is estimated to exceed 90%. However, a significant 

number of batteries are still not recovered and recycled (for example, many scrap cars 

still contain batteries when they are shredded). A revision of the existing battery 

legislation is currently being undertaken. EU proposals include a 70 - 100 % collection 

target for automotive lead acid batteries with a recycling target of 50 - 80%.  

 

8) Secondary Restraint Systems  

 

Secondary restraint systems used in vehicles consist of airbags and seat 

belt pre-tensioners. Air bags became standard components in UK-produced vehicles in 
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1993. Some air bags are only activated as a result of certain types of collisions, so 

occasionally the bag is un-detonated and in the absence of manufacturers' deployment 

instructions, a strict procedure should be followed in order to disarm the bag safely.  

 

9) Glass  

 

In 1999, ELV arisings reached 1.8 million. With glass constituting 

approximately 3% of a vehicles weight, in excess of 55,000 tons of automotive scrap 

glass were theoretically available for recycling. This figure is likely to be increasing 

with the rise in ELVs. Currently, in the UK the majority of ELV glass is sent to 

landfill and only a small proportion is recycled.  

 

There are two types of glass used in the auto industry, toughened and 

laminated. Toughened glass is easy to remove from vehicles after shattering. 

Laminated glass, however, doesn't shatter and will need to be removed manually, 

which is time-consuming. In addition, as the value of glass is relatively low 

(approximately £0.48 per ELV), it is currently not possible to recover the cost of 

removing glass.  

 

10) Tyres  

 

Tyres consist mainly of steel, rubber compound and textiles (often in the 

form of cotton). The typical composition of tyre rubber is as follows:  

 

Table 2-1: Quality of typical composition of tyre rubber 

Tyre composition % weight 

Rubber hydrocarbon 51 

Carbon black 26 

Oil 13 

Sulphur 1 

Zinc oxide 2 
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Table 2-1: Quality of typical composition of tyre rubber (Continued) 

Tyre composition % weight 

Other chemical* 7 

 
* Includes inorganic fillers, organic vulcanisation activators and accelerators, and processing aids.  

Source: Opportunities and Barriers to Scrap Tyre Recycling, AEA Technology    

              Report, (1994) Available from http://www.mvda.org.uk/recycling.aspx 
 

Tyres account for around 3.5% of the weight of an average ELV, and as a 

controlled waste under the Environmental Protection Act 1990, a Duty of Care is 

placed upon waste producers to ensure that waste material is disposed of safely 

through registered carriers to licensed sites. According to the Used Tyre Working 

Group's 2001 survey 22% were recycled, 8.3% went to energy recovery, 9.9% were 

retreated, 16% were reused and 3.3% were used in landfill engineering. The remainder 

(approximately 40%) will have been land filled, stockpiled or illegally disposed of. 

(http://www.mvda.org.uk/recycling.aspx) 

 

4. United State of America 

 

Except for lead-acid batteries, the automobile is the most frequency 

recycled product in the U.S. indicate over 96% of lead-acid batteries are recycled, 

while newspapers, aluminum cans and glass bottles have recycling rates of 68%, 64% 

and 38%, respectively. The recycling frequency for automobiles, on the other hand, as 

94% with the remaining 6% thought to be abandoned. It war estimated 12.5 million 

ELVs (7.7 million cars, 4.6 light trucks and 0.5 million medium/heavy trucks) are 

recycled in the U.S. each year. 

 

ELV processing are 4 main activities as follows; 

 

1) Dismantling: Occurring at either a dismantler facility or a salvage/scrap 

yard , a variety of parts and all vehicle fluids and tires are removed for either : 

http://www.mvda.org.uk/recycling.aspx
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• Direct reuse (e.g., body panels used to repair collision-damaged 

vehicles) 

• Remanufacturing (e.g., clutches , starters , engines) 

• Recycle (e.g., fluids , batteries , catalytic converters , steel fuel tanks) 

• Energy Recovery (e.g., plastic fuel tanks) 

After removal, the remaining gutted vehicle (“hulk”) is typically flattened 

prior to shipment to the shredding facility. 

 

2) Shredding: Occurring at a shredding facility, the vehicle hulks are placed in 

a shredder, which tears the hulks into fist-sized pieces. 

 

3) Post-shredder material separation and processing: Initially, the post-

shredder material stream is separated at the shredding facility into two basic streams, 

using magnetic separation technology. 

• Ferrous metal (all iron and steel , except stainless steel) 

• Non-ferrous materials (both metals and non-metals) 

• Individual non ferrous metal streams (aluminum, brass, bronze, 

copper, lead, magnesium, nickel, stainless steel and zinc) 

• Auto Shredder Residue (ASR or “fluff”, consisting of remaining non-

metallic materials – plastics, glass, rubber, foam, carpeting, textiles, etc. – along with 

dirt and metallic fines). This is currently considered non-recoverable waste material 

and is sent to landfills for disposal.  

 

4) Landfill disposal of ASR: As noted above, ASR is currently considered 

non-recoverable waste material and is sent to landfills for disposal. Reduction of this 

waste stream via recovery and recycling of plastics currently contained in ASR is the 

focus of several research efforts. (Staudinger and Gregory, 2001: 12-14) 
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.5 Relevant Research 

2.5.1 The Research in the Country 

hanawat Boonpradit (2006) was studied measure and the effect of End of 

Life V

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-11 : The ELVs management process 

Source : GHK, 2006: 2 
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entrepreneurs, by used the questionnaire. These was summarized into 2 parts were (1) 

Exports Vehicles in Use 

Natural ELVs Premature ELVs 
(old) (accident) 

ELV Arising 

Depollution 
Rem e battery, fluids, tyres, airbag 

Reuse (batteries, fuel) 
Reprocessing (batteries, fluids) ov

Dismantling 
Rem ts/materials 

Reuse  
Recycling of materials ove par

Shredding 
Shred vehicle, reclaim metal 

Recovery 

Recovery of materials/fuels 
Ener

Treatment of ASR 
Thermal/mechanical gy recovery 

Landfill of Residue 



Sirirat Akaraj                                                                                                           Literature Reviews / 52 
 

the domestic products that domestic distribution, the most of domestic customer were 

requested of non hazardous production. From the results found that auto parts 

entrepreneurs produced non hazardous product by customer’s request were 46%. And 

most of customer was used ELV directive from EU, Japan and USA for reference 

standard. (2) the products that exportation, the most of foreign customer had a request 

of hazardous substances testing. From the results found that auto parts entrepreneurs 

must produce non hazardous substance component by customer’s request were 

67.32%. And most of customer was used ELV directive EU and Japan for reference 

standard.  

 

National Metal and Materials Technology Center (2007) cooperate 

Electricity and Electronics Institute (EEI), electricity and electronics industry group, 

The Federation of Thai Industries (FTI) and Institute for Small and Medium 

Enterprises Develops (ISMED), got proceed the project, Tree-Green , readiness 

education supports goods production is non hazardous substances according to 

RoHS/ELV regulations of Thailand, by used the questionnaire and collected data on 

website, by had network member, ThaiRoHS, 100 questionnaire answers. The 

questionnaire composes 4 parts were a general data of organization, the 

implementation for support RoHS/ELV regulations, the readiness level supports 

RoHS/ELV regulations and goods was non hazardous substances according to 

RoHS/ELV regulations. The research found out that now the entrepreneur had the 

adapting together with implemented was 67%, 29% of being implement, 3% of have 

plan but not implement yet and 1% of no plan. The measure will apply to 

systematically implementation, for example, certificate guarantee from the vendor, 

purchasing system development, management system development, productive system 

development and include new product designing development. The result has that 

from administration according to RoHS/ELV regulations, for example, a customer 

pleasure, the ability in competition.  
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2.5.2 The Research in Foreign Country 

nergitics Incorporated (2001) the Department of Energy’s Office of 

Advanc

unazaki A. and others (2003) was researched the concept of applying life 

cycle a

 

E

ed Automobile Technology (OAAT) and Argonne National Laboratory (ANL) 

sponsored a Roadmap for Recycling End-of-Life Vehicles of the Future Workshop on 

September 2000, at ANL in Chicago, Illinois, This event brought together 24 experts 

representing OEMs, material suppliers, recyclers and researches. In two facilitated 

groups, participants reached consensus on the goals, challenges and critical needs for 

improving automobile recyclability. The working groups results were presented in five 

sections : (1) Challenges impacting automobile recycling in 2020 (2) Targets for major 

steps in the vehicle recycling process to improve recyclability (3) Strategies for 

increase recyclability (4) Priority R&D and non-R&D needs to improve recyclability 

and (5) Next steps for implementing roadmap priorities and implementation strategy : 

(1) Continue R&D effort on automated separation techniques (2) Tax incentives to 

encourage investment in recycling infrastructure (3) Continue research on rapid 

identification and sorting of plastics (4) Development recycling technologies for 

challenging materials and (5) Synergistic effort of all players to address recycling 

issues. 

 

F

ssessment (LCA) , LCA case studies (landfill of ASR , energy recovery of 

ASR) and LCA issues concerning ELVs for introduce trends in LCA application to 

new technologies , aims at achieving a recycling rate of 95% in 2015. One of methods 

for evaluating treatment of ELVs is the LCA. It was necessary to conduct the 

following three processes to analyze and assess the end-of-life stage by LCA: (1) 

Calculating the environmental burden of scrapping, recycling and disposal process (2) 

Evaluating recycling effects and (3) Overall assessment of environmental impacts. 

However, at present over 500,000 ELVs have been exported and these are in the 

second life cycle stage. In the near future we can predict an increase in material and 

part imports, due to international cooperation of material manufactures and overseas 

expansion of part markers. The trend of international specialization in the 

manufacturing process will affect the scrapping process and we consider that it is 
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necessary to apply LCA on ELVs to logistics and plants for both domestic and 

overseas projects.  

 

Smith M. and others (2003) examined how the abandoned vehicle problem is 

likely t

errao P. and J. Amaral (2006) was researched about Technical-cost models 

of ELV

 

o develop in the future with the introduction of new laws and initiatives, after 

first establishing the current situation and the causes of abandoned vehicles. There 

were four main factors which seem likely to have created the conditions for the 

problem to grow. These were the substantial decline in the price of scrap metal; 

weakness in the vehicle licensing and registration system; grow in the pool of cheap, 

second-hand vehicles; and increased motoring costs. In the near future, implement of 

ELV directive is likely to push up numbers of abandoned vehicles even further, since 

this will increase the cost of legitimate vehicle disposal. At the same time initiatives 

introduced both by central government and by local authorities should help to slow the 

upward trend in numbers of abandoned vehicles. From 2007 onwards under ELV 

directive, vehicle manufacturers will become responsible for vehicle disposal costs. It 

was hoped that the problem of abandoned vehicles will start to decline from this date. 

 

F

 processing operators were developed to interrupt the changing economics of 

auto recycling activities under the new EU directive on ELV. The results was shown 

that the recycling defined in the EU directive for 2006, require the removal of an 

increased number of plastic parts from an ELV. In particular, the removing up to 14% 

of the ELV mass results in a recycling rate over 80% and even for vehicles with a 

ferrous content up to about 65%. These operations can be performed economically by 

dismantlers , provided that they may get a steady flow of ELV hulks , free of charge  

and that the international quotation for steel scrap does not come significantly below 

120 €/ton. In long term, developing separation technologies for automotive shredder 

residues and finding recycling possibilities for the products gained from the 

separation, might be a valuable scenario to meet the 2015 recycling quotas. 
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CHAPTER III 

METHODOLOGY 

 

 
This research is divided into 2 parts. The first part is survey research, which 

studied the impact of ELV directive on Thai automotive industry. The second part is 

documentary research, which evaluated the potential of ELVs management in 

Thailand. This chapter provides the information about the population, tools of 

research, test of questionnaire, data collection and data analysis.  

 

 

3.1 The Impact of ELV Directive on Thai Automotive Industry 

  

3.1.1 Population and sampling 

 

1) Population of this research was divided into 2 groups; they were 

automotive entrepreneurs and automotive industrial institutes.  

  

1.1) Automotive entrepreneurs 

      - The population of the assembly entrepreneurs were 15 

companies, which all of them were selected by the purposive sampling to be the 

samples of this study (as shown in Table 3-1).  

    - The population of the auto parts entrepreneurs were 541 

companies. The calculation of the sample size was as follows:  

 

Step 1 : Taro Yamane’s formula (Thanin, 2007:47-48) was applied for the 

calculation of the appropriate sample size.  
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             Where as : 

                           n    =       N   n   =   Number of sample  

  N  =   Number of population 

    1  +  Ne2  e   =   deviation level (e = 0.05) 

 

    n =        541 

             1 + ((541)x(0.05)2) 

     =   229.97 

        ≈ 230 samples 

 

Thus, the sample size of auto parts entrepreneurs was 230 samples.  

   

Step 2 : Each type of auto parts entrepreneurs was sampled by stratified 

random sampling and each stratum was sampled by proportional stratified random 

sampling by the following formula (Thanin, 2007:62). 

 

Number of sample in each stratum  =  Total sample x Total population in each stratum 

                                                                       Total population  

 

Table 3-1 : The proportion of the sampling from the automotive entrepreneurs  

 Auto-part Type Population Sample 
Response 

rate 
% 

1 Assembly 15 15 7 46.67 

2 Engine component 61 26 7 26.92 

3 Electrical system 57 24 12 50.00 

4 Fuel system 19 8 6 75.00 

5 Cooling system 19 8 2 25.00 

6 Exhaust system 16 7 7 100.00 

7 Transmission system 52 22 11 50.00 

8 Brake system 42 18 6 33.33 
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Table 3-1 : The proportion of the sampling from the automotive entrepreneurs.      

                    (Continued) 

 Auto-part Type Population Sample 
Response 

rate 
% 

9 Suspension system 42 18 11 61.11 

10 Steering system 24 10 5 50.00 

11 Bodywork 61 26 10 38.46 

12 Mirror & Safety Glass 14 6 5 83.33 

13 Accessories 59 25 8 32.00 

14 Others 75 32 16 50.00 

 Total 541 245 113 46.12 

 

 

 Step 3 : The lists of auto parts entrepreneurs was sampled by simple random 

sampling and each list was picked up without return until complete the sampling. 

  

1.2) Automotive industrial institutes 

           The 5 samples of automotive industrial institutes were obtained 

from purposive sampling and all of them were interviewed. The lists of them were; 

 

(1) The Thai Automotive Industry Association   

(2) Automotive Industry Club, The Federation of Thai 

Industries  

(3) Thai Auto Part Manufacturer Association  

(4) Auto Parts Industry Club, The Federation of Thai industries  

(5) The Thailand Automotive Institute 

 

3.1.2 Tools of research 

 

1) Questionnaire: the questionnaire was created by the researcher and they 

were closed-end question. The questionnaire can be divided into 3 parts as follows;  
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1.1) Part 1:  The general characteristics of organization  

           The questions were about general organization data including 

environmental management. The characteristic of question was checklist with at least 

2 answers, some questions has only one answer but some questions have more than 

one answers. (Question number 1-5) 

 

1.2) Part 2: The impact of ELV directive on the organization 

         The questions were about ELV directive implementation which can 

be divided into 5 issues that were production, personnel, technology/management, 

policy/regulations and business. The characteristics of questions were checklist 

(Question number 1-4) and rating scale, that was the answers have to be rated 

according to the significant or attitude (Question number 5).  

 

1.3) Part 3: The readiness of organization for ELV directive 

implementation. 

         The questions were about readiness in the ELV directive 

implementation in 5 issues that were production, personnel, technology/management, 

policy/regulations and business. The characteristics of questions were rating scale 

(Question number 1-17), checklist (Question number 18) and opened-end question 

(Question number 19-22). 

 

2) Interview form: the questions were created and structured by the researcher 

to be the guideline in the interview of these 5 samples; 

  

(1) Thai Automotive Industry Association; the main issues in the 

interview were; 

                             - The impact of ELV directive on Thai automotive industry. 

                             - The potential management of ELVs of Thai automotive                    

                                industry. 

(2) Automotive Industry Club, the federation of Thai Industrial; the 

main issues in the interview were; 

      - The adaptation of automotive industry on ELV directive. 
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       - The design and production of new vehicles which take into full  

          account and facilitate the dismantling, reuse, recovery and  

          recycling.  

(3) Thai Auto Part Manufacturer Association; the main issues in the 

interview were; 

- The impact of ELV directive on the ability in assembling of    

   automotive entrepreneur. 

       - The impact of ELV directive on the ability in exportation. 

(4) Auto Part Industry Club, the federation of Thai Industrial; the main 

issues in the interview were; 

      - The impact of ELV directive on domestic auto parts industry. 

      - The potential management of ELVs in Thailand. 

(5) The Thailand Automotive Institute; the main issues in the interview 

were; 

      - The impact of ELV directive on Thai auto parts entrepreneurs. 

      - The impact of ELV directive on ability in exportation. 

 

3.1.3 Test of questionnaire 

 

1) The researcher presented the created questionnaire and interview 

form to the thesis committee and the ELV directive specialist (Mr.Thanawat 

Boonpradit, the officer of Thailand Automotive Institute) to prove the content validity 

and how each question conform to the objectives of this study. Then the researcher 

revised the content of questions and goings on the next step. 

 

2) After the revision of questions to conform to the suggestion of the 

thesis committee and the specialist, improved questionnaires were pre-tested with the 

25 experimental samples (which was not real samples). The pre-test results were 

brought to improve the questionnaires to be correct and complete ones as they can be. 

 

3) The researcher prepared the complete questionnaire and interview 

form to be used with the real samples. 
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3.1.4 Data collection 

 

1) The secondary data were collected by study document from relevant 

organizations such as Department of Industrial Works, Pollution Control Department 

and Thailand Environment Institute. Moreover, the articles and researches were also 

collected to be the guideline in the collected sample analysis. 

 

2) The primary data were collected via questionnaire mail survey to the 

230 environmental managers. The letters of mercy in the questionnaire response from 

the faculty of Environmental and Resources Studies, Mahidol University were also 

enclosed to inform the objectives of the research, the details of questionnaire and ask 

for permission in the data collecting. For the follow-up process of the non-response 

questionnaire was the researcher will phone to follow-up after 2 weeks of mailing. The 

questionnaire will be again sent via mail, fax or electronic mail in case of the 

requirement of interviewees. 

 

3) The interviews of 5 automotive industrial institutes were conducted 

by making an appointment individually. The structured interview form which was 

created by the researcher was used and the average time in the interview was 30 

minutes per one interviewee. 

 

3.1.5 Data Analysis  

 

1) Questionnaire 

 

1.1) Part 1:  The general characteristics of organization 

       The characteristic of the question was checklist. The results were 

concluded in form of frequency and percentage.   

 

1.2) Part 2: The impact of ELV directive on the organization 

       The result of the checklist questions were concluded in form of 

frequency and percentage.       For rating scale questions, the results were concluded in  
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form of percentage, mean, and standard deviation (S.D.).  

         

The principle of rating scale was as follows; 

Lowest       = 1 point 

   Low        = 2 point 

   Medium     = 3 point 

   High  = 4 point 

   Highest = 5 point 

   

 Then the researcher gathers the scores to find out mean and standard deviation 

of the samples, and determined the criterion to scale the mean points into 3 levels that 

were low, medium and high. The width of the stratum can be calculated as follows: 

(Thanin, 2007:76-77)  

  

  Stratum width  =  Maximum score – Minimum score 

       Number of stratum 

    

Stratum width = 5 – 1 

                                                      3 

     = 1.33 

 

 From the criterion as mentioned above, the impact of ELV directive on the 

organization can be defined as follows: 

  Score level 1.00 – 2.33 mean the impact of ELV directive on the 

organization was at low level. 

Score level 2.34 – 3.66 mean the impact of ELV directive on the 

organization was at medium level. 

Score level 3.67 – 5.00 mean the impact of ELV directive on the 

organization was at high level. 

 

1.3) Part 3: The readiness of organization for ELV directive 

implementation 
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For rating scale questions, the results were summarized in form of percentage, 

mean and standard deviation (S.D.). As for checklist questions the results were 

concluded in form of frequency and percentage. And for the opened-end questions, the 

content analysis in form of frequency and concluded in form of percentage were 

brought to analyze this kind of question.   

 

The principle of rating scale was as follows; 

Lowest  = 1 point 

   Low  = 2 point 

   Medium = 3 point 

   High  = 4 point 

   Highest = 5 point 

 

 After that the researcher summed up the scores to find out mean, standard 

deviation (S.D.) and determined the criterion to scale the mean points into 3 levels that 

were low, medium and high. The width of the stratum can calculate as follows: 

(Thanin, 2007:76-77) 

 

  Stratum width  =  Maximum score – Minimum score 

       Number of stratum 

 

  Stratum width  =   5 – 1 

                                                        3 

     =  1.33 

 

 From the criterion as mentioned above, the readiness of organization for ELV 

directive implementation can be defined as follows: 

Score level 1.00 – 2.33 mean the readiness of organization for ELV 

directive implementation was at low level. 

Score level 2.34 – 3.66 mean the readiness of organization for ELV 

directive implementation was at medium level. 
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Score level 3.67 – 5.00 mean the readiness of organization for ELV 

directive implementation was at high level. 

 

2) Interview 

 

The content analysis was brought to analyze the opened end questions 

from the interview and each sample were concluded in form of description. 

 

 

3.2 The Evaluation of Potential Management of ELVs in Thailand 
 

 3.2.1 The secondary data were collected to study the document from relevant 

organization. Further more articles and researches from 2002-2007 were also collected 

to be a guideline in the data analysis. 

 

 3.2.2 The primary data were collected from the interview of relevant 

government and private sectors, for example Pollution Control Department, 

Department of Industrial Works, Department of Environmental Quality Promotion and 

Thailand Environment Institute, etc. 

 

 3.2.3 Analysis primary and secondary data.  

 

 3.2.4 Evaluate the ELVs management in 5 aspects, as follows: 

  (1) Policy 

  (2) Technology/Management 

  (3) Law/Measure 

  (4) Personnel 

  (5) Problem/Obstacle 

 

 3.2.5 Discussion and conclusion of potential evaluation in form of descriptive 

analysis. 
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CHAPTER IV 

RESULTS AND DISCUSSIONS 
 

 

 These results of the research can be divided into 2 parts: (1) The impact of 

ELV directive on Thai automotive industry (2) The evaluation of potential 

management of ELVs in Thailand. The results and discussions were categorized in 5 

topics as follows: 

 4.1 The impact of ELV directive on automotive entrepreneurs 

 4.2 The readiness of automotive entrepreneurs for ELV directive  

                   implementation 

 4.3 The ELV directive implementation of Thai automotive institutes 

 4.4 The evaluation of potential management of ELVs in Thailand 

 4.5 Discussions 

 

 

4.1 The Impact of ELV Directive on Automotive Entrepreneurs 

      
4.1.1 The general characteristics of automotive entrepreneurs 

 

  After the 245 questionnaires were sent to the environmental managers 

of automotive entrepreneurs, the number of response was 113 which were equal to   

46.12%. The details were as follows:   

  General characteristics of organizations can be divided into 5 parts  

1. Factory type 

2. Business type 

3. Investment type 

4. Distribution type 

5. Certified standard 
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Table 4-1 : Percentage of questionnaire response classified by the general   

                   characteristics of organizations (n=113) 
General characteristics of organization Amount Percent 

Factory Type 

          Assembly 

          Metal 

          Plastic 

          Rubber 

          Electricity and electronics 

          Others 

 

7 

9 

12 

10 

5 

7 

 

6.20 

61.90 

8.00 

10.60 

8.80 

4.40 

Business Type 

          Assembly 

          Tier 1 

          Tier 2, 3  

 

7 

67 

39 

 

6.20 

59.30 

34.50 

Investment Type 

          Thai owner 

          Foreign owner 

          Co-investment 

 

52 

19 

42 

 

46.00 

16.80 

37.20 

Distribution Type 

          Domestic only 

          Export only 

          Both 

 

34 

4 

73 

 

30.10 

3.50 

66.40 

Certified Standard 

          ISO 14001 

          ISO 9001 

          ISO/TS 16949 

          EMAS 

          CCC 

          TISI 

          Eco-label 

          Others 

 

51 

73 

69 

0 

0 

4 

0 

3 

 

45.10 

64.60 

61.10 

0 

0 

3.50 

0 

2.70 

 

The general characteristics of automotive entrepreneurs from the samples as 

shown in Table 4-1 can describe as follows: 
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(1) Factory type 

The first of three high of factories types were metal (61.90%), rubber 

(10.60%) and electricity and electronics (8.80%). 

 

(2) Business type 

The business types were tier 1 (59.30%), tier 2,3 (34.50%) and assembly 

(6.20%). 

 

(3) Investment type 

The investment types were Thai owners (46.00%), foreigner owners 

(16.80%) and co-investments (37.20%). 

 

(4) Distribution type 

The distribution types were both of domestic and export (66.40%), 

domestic only (30.10%) and export only (3.50%). 

 

(5) Certified standard 

The first of three high of certified standards were ISO 9001 (64.60%), 

ISO/TS 16949 (61.10%) and ISO 14001 (45.10%). 

  

 

4.1.2 The implementation of automotive entrepreneurs for ELV directive 

implementation 

 

 1) The acknowledgement of automotive entrepreneurs of ELV directive  

 

Table 4-2 : Percentage of the acknowledgement of automotive entrepreneurs 

                   of ELV directive (n=113) 
The acknowledgement of ELV directive Frequency Percent 

Unknown 30 26.50 

A little known 46 40.70 

Well known and continuous attention 37 32.70 
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 Table 4-2 showed that the acknowledgements of automotive entrepreneurs of 

ELV directive were a little known (40.70%), well known and continuous attention 

(32.70%) and unknown (26.50%). According to some of the interviewees did not have 

the responsibility in ELV directive implementation, so that it was the cause of 

unknown and a little known of acknowledgement of ELV directive and the answers 

were not conform to the researcher’s expectation. 

 

 2) The impact of ELV directive on the automotive entrepreneurs 

   

Table 4-3 : Percentage of impact of ELV directive (n=113) 
Impact of ELV Directive Frequency Percent 

No impact 20 17.70 

Not sure 20 17.70 

A little impact 38 33.60 

A medium impact 26 23.00 

A serious impact 9 8.00 

 

 From Table 4-3 it indicated that most of the automotive entrepreneurs received 

a little impact from ELV directive (33.60%), a medium impact (23.00%) and a serious 

impact (8%). 

 

 3) The ELV directive implementation of automotive entrepreneurs  

 

Table 4-4 : Percentage of the ELV directive implementation of automotive  

                   entrepreneurs (n=113) 
Planning following ELV directive Frequency Percent 

No plan 36 31.90 

Have plan but not implement yet 27 23.90 

Being implement 23 20.40 

Implemented 27 23.90 

  

Table 4-4 showed that the ELV directive implementation of automotive 

entrepreneurs were no plan (31.90%),  have plan but not implement yet  (23.90%)  and  
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implemented (23.90%) and being implement (20.40%).  

 

 4) The decision of automotive entrepreneurs to implement the ELV Directive 

(In case of have implemental plan) 

 

Table 4-5 : Percentage of decision of automotive entrepreneurs to implement the ELV  

                   directive (n=113) 
The decision  to implement the ELV directive Frequency % 

Implement under the order of mother company 25 32.47 

Implement under the request of customer 57 74.03 

Maintain market share 13 16.88 

Enhance a chance of market expansion 17 22.08 

Worldwide distribution 21 27.27 

Protect from EU punishment 15 19.48 

In need of green products 44 57.14 

Others 0 0 

 

From Table 4-5 it signified that the first of three high in the decision of 

automotive entrepreneurs to implement the ELV directive were implement under the 

request of customer (74.03%), in need of green products (57.14%) and implement 

under the order of mother company (32.47%). 

 

4.1.3 The impact of ELV directive on automotive entrepreneurs 

 

Table 4-6 : Percentage, mean and S.D. of the impact of ELV directive (n=77) 
Scale 

No Impact characteristics 

L
ow

es
t 

L
ow

 

M
ed

iu
m

 

H
ig

h 

H
ig

he
st

 Mean S.D. Impact 

level 

Production   

1 New process adaption 11.70 33.80 29.90 19.50 5.20 2.73 1.07 Medium 

2 New component/product design 15.60 28.60 26.00 23.40 6.50 2.77 1.17 Medium 

3 
Material/component 

purchasing/procurement changing 
6.50 15.60 32.50 29.90 15.60 3.32 1.12 Medium 

4 
Inventory changing for separate 

product 
13.00 33.80 29.90 19.50 3.90 2.68 1.06 Medium 
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Table 4-6 : Percentage, mean and S.D. of the impact of ELV directive (n=77)  

                   (Continued) 
Scale 

No Impact characteristics 

L
ow

es
t 

L
ow

 

M
ed

iu
m

 

H
ig

h 

H
ig

he
st

 Mean S.D. Impact 

level 

5 

Limitation of hazardous substances 

under the requirement of ELV 

directive 

2.60 24.70 33.80 20.80 18.20 3.27 1.11 Medium 

6 
Limitation of hazardous substances 

under the request of customer 
0 28.60 31.20 19.50 20.80 3.32 1.11 Medium 

Personnel         

7 
Number of staff that have knowledge 

about ELV directive 
6.50 44.20 32.50 11.70 5.20 2.65 0.96 Medium 

8 

Number of staff that have knowledge 

about the testing of hazardous 

substances under ELV directive  

20.80 31.20 24.70 16.90 6.50 2.57 1.19 Medium 

Technology/management         

9 
Number of machine/tool for  

new process 
13.00 42.90 28.60 13.00 2.60 2.49 0.97 Medium 

10 
Coding standards/dismantling with 

new product 
9.10 42.90 32.50 14.30 1.30 2.56 0.90 Medium 

11 

Assessment/management for the 

decreasing of contaminant in new 

product 

7.80 23.40 44.20 22.10 2.60 2.88 0.93 Medium 

12 

Caution and measure of hazardous 

substances in new material/ 

component/product 

7.80 20.80 37.70 24.70 9.10 3.06 1.07 Medium 

13 
Non-hazardous substances testing in 

material/component/product 
7.80 14.30 36.40 26.00 15.60 3.27 1.13 Medium 

Policy/measure  

14 Policy/measure changing 6.50 27.30 41.60 18.20 6.50 2.91 0.99 Medium 

Business  

15 
Investment for implement under  

ELV directive 
5.20 23.40 37.70 26.00 7.80 3.08 1.01 Medium 

16 
Supplier selection that can implement 

under ELV directive 
2.60 11.70 37.70 32.50 15.60 3.47 0.98 Medium 

17 
Ability of entrepreneur's competition 

for domestic distribution 
7.80 27.30 37.70 22.10 5.20 2.90 1.00 Medium 

18 
Ability of entrepreneur's competition 

for exportation 
13.00 26.00 26.00 24.70 10.40 2.94 1.21 Medium 

Total average 2.94 0.67 Medium 
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 From Table 4-6, the total average of the impact of ELV directive on the 

automotive entrepreneurs was 2.94 which mean that the automotive entrepreneurs 

received a medium impact from ELV directive. When considered in each topic found 

out that number 16: supplier selection that can implement under ELV directive was the 

topic that most of the automotive entrepreneurs received impact with average score 

3.47, the next was number 3:  Material/component purchasing/procurement changing 

with average score 3.32 and number 9: Number of machine/tool for new process was 

the least that the automotive entrepreneurs received impacts with average score 2.49. 

 

 

4.2 The Readiness of Automotive Entrepreneurs for ELV Directive   

       Implementation 
        
 4.2.1 The readiness of automotive entrepreneurs for ELV directive 

implementation 

 

Table 4-7 : Percentage, mean and S.D. of the readiness of automotive entrepreneurs  

                   for ELV directive implementation (n=77) 
Scale 

No 
Readiness for ELV directive 

implementation 

L
ow

es
t 

L
ow

 

M
ed

iu
m

 

H
ig

h 

H
ig

he
st

 Mean S.D. 

R
ea

di
ne

ss
 

le
ve

l 

Production   

1 

The readiness of organization for 

produce product under the 

requirement of  ELV directive 

5.20 11.70 40.30 33.80 9.10 3.30 0.97 Medium 

2 

The readiness to produce non-

hazardous substances product in case 

of the customer’s request 

1.30 6.50 40.30 33.80 18.20 3.61 0.91 Medium 

3 

The readiness for supporting new 

requirement of ELV directive in the 

future 

2.60 7.80 49.40 29.90 10.40 3.38 0.87 Medium 

Personnel  

4 
Knowledge/understanding about ELV 

directive 
5.20 28.60 44.20 20.80 1.30 2.84 0.86 Medium 
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Table 4-7 : Percentage, mean and S.D. of the readiness of automotive entrepreneurs  

                   for ELV directive implementation (n=77) (Continued) 
Scale 

No 
Readiness for ELV directive 

implementation 

L
ow

es
t 

L
ow

 

M
ed

iu
m

 

H
ig

h 

H
ig

he
st

 Mean S.D. 

R
ea

di
ne

ss
 

le
ve

l 

5 

Knowledge/understanding about the 

management/production of non-

prohibited substances product 

3.90 19.50 50.60 22.10 3.90 3.03 0.86 Medium 

6 

Knowledge/understanding about 

indication, testing and standard 

acceptation of contaminant quantity in 

products 

6.50 14.30 50.60 24.70 3.90 3.05 0.90 Medium 

7 

Understanding about the importance 

and data offering method, and 

guarantee of non- hazardous 

substances in supply chain 

7.80 13.00 51.90 20.80 6.50 3.05 0.96 Medium 

8 

The readiness for the preparation of 

environmental requirement/regulation 

in future 

2.60 14.30 46.80 31.20 3.90 3.58 0.95 Medium 

Technology/management         

9 Sufficiency of machine/equipment/tool 7.80 13.00 42.90 29.90 6.50 3.14 1.00 Medium 

10 

Completeness of  

certification/guarantee that product 

have hazardous substances are not 

exceed the limit 

5.20 9.10 42.90 36.40 6.50 3.30 0.92 Medium 

11 

Completeness of  material declaration 

of every material/component in 

product 

3.90 13.00 44.20 36.40 2.60 3.21 0.85 Medium 

12 
Completeness of evidence/testing 

report of hazardous substances quantity 
2.60 16.90 36.40 36.40 7.80 3.30 0.93 Medium 

Policy/measure  

13 

Readiness of policy that demonstrates 

intention for the implement under 

ELV directive 

1.30 13.00 41.60 33.80 10.40 3.39 0.89 Medium 

14 

Readiness of plan/measure 

specification for supporting ELV 

directive 

1.30 15.60 46.80 27.30 9.10 3.27 0.88 Medium 

Business  

15 
Readiness of investment for 

supporting ELV directive 
0 18.20 42.90 32.50 6.50 3.27 0.84 Medium 
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Table 4-7 : Percentage, mean and S.D. of the readiness of automotive entrepreneurs  

                   for ELV directive implementation (n=77) (Continued) 
Scale 

No 
Readiness for ELV directive 

implementation 

L
ow

es
t 

L
ow

 

M
ed

iu
m

 

H
ig

h 

H
ig

he
st

 Mean S.D. 

R
ea

di
ne

ss
 

le
ve

l 

16 

Readiness of cost responsibility man 

for supporting the collection and 

transportation system of your 

ELV/component 

9.10 22.10 39.00 24.70 5.20 2.95 1.03 Medium 

17 
Support the cooperation between 

organization in supply chain 
5.20 16.90 46.80 27.30 3.90 3.08 0.90 Medium 

Total average 3.22 0.69 Medium 

 

 The total average of the readiness of automotive entrepreneurs for ELV 

directive implementation was 3.22 of the average score, which mean that the readiness 

of the automotive entrepreneurs was at medium level. For each topic it could signify 

that most of the automotive entrepreneurs had the readiness in number 2: The 

readiness to produce non-hazardous substances product in case of the customer’s 

request with average score of 3.61 and number 8: The readiness for the preparation of 

environmental requirement/regulation in future with average score of 3.58. As for 

number 4: Knowledge/understanding about ELV directive had the least readiness with 

average score of 2.84. 

 

 

 4.2.2 Problems or obstacles in the adaptation for ELV directive 

implementation 

 

Table 4-8 : Percentage of problems or obstacles in adaptation for ELV directive   

                   implementation (n=77) 
No Problems or obstacles Amount Percentage 

Production  

1 Can not purchase/procure non-hazardous substances material/component 

following the demand 
41 53.20 

2 Problem in the management and pursuit exempt material/component 37 48.10 
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Table 4-8 : Percentage of problems or obstacles in adaptation for ELV directive   

                   implementation (n=77) (Continued) 
No Problems or obstacles Amount Percentage 

3 Customer wants non-hazardous and hazardous substances product therefore 

they must have 2 production lines 
24 31.20 

4 Lack of necessary equipment/machine 13 16.90 

Personnel   

1 Knowledge/understanding level of each organization about ELV directive 

enforcement 
56 72.70 

2 Personnel do not have technical data/knowledge 39 50.60 

3 Lack of specific personnel 31 40.30 

Technology/management   

1 Certification asking from supplier in supply chain 33 42.90 

2 Responsibility to assess the  administrative system assessment of supplier 45 58.40 

3 Responsibility to confirm the correction of certification/testing 

report/declaration 
47 61.00 

4 Administrative assessment from many customer 20 26.00 

5 No supporting system for non-hazardous substances product in domestic, so it 

was the cause of self checking/guarantee 
31 40.30 

6 Lack of  testing lab 23 29.90 

7 No testing standard that are accepted universal  13 16.90 

Policy/measure   

1 Customer have more strict requirement than ELV directive 28 36.40 

2 No direct and clear law for supporting ELV directive, so it was the cause to set 

more strictly performance 
46 59.70 

Business   

1 SMEs has no power to bargain/ask for document from supplier 25 32.50 

2 High cost of non-hazardous substances materials/components 54 70.10 

3 High cost in the testing of hazardous substances quantity 49 63.60 

4 Cost of officer training 23 29.90 

5 Lacking of supporting from government/private sector 40 51.90 

 

Table 4-8 indicated that the first three high of problem or obstacle in the 

adaptation for ELV directive implementation were knowledge/understanding level of 

each organization about ELV directive enforcement (72.70%), high cost of non-

hazardous substances materials/components (70.10%) and high cost in the testing of 

hazardous substance quality (63.60%). 
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4.3 The ELV Directive Implementation of Thai Automotive Institutes 
 

The researcher interviewed the automotive industrial institutes which compose 

of 5 institutes of government sectors and private sectors, as follows: 

 

Table 4-9 : List of automotive industrial institutes 
Institute Interview date 

The Thailand Automotive Institute 

Agent 

   1.Mr.Thanawat Boonpradit, Officer 

29 August 2007 

The Thai Automotive Industry Association 

Agent 

   1.Mr.Nipon Phumvijitchai, Mitsubishi Motors (Thailand) Co.,Ltd  

   2.Mr.Atipote Janklin, Toyota Motor Thailand Co.,Ltd 

   3.Mr.Nuthapong Dumrongrat, Tri Petch Isuzu Sales Co.,Ltd 

Automotive Industry Club ,The Federation of Thai Industrial 

Agent 

   1.Mr.Nipon Phumvijitchai, Mitsubishi Motors (Thailand) Co.,Ltd 

   2.Mr.Atipote Janklin, Toyota Motor Thailand Co.,Ltd 

   3.Mr.Nuthapong Dumrongrat, Tri Petch Isuzu Sales Co.,Ltd 

19 October 

2007 

Thai Auto Part Manufacturer Association 

Agent 

   1. Mr.Thavorn Chalattien, President 

Auto Part Industry Club ,The Federation of Thai Industrial 

Agent 

   1. Mr.Thavorn Chalattien, President 

Un 

cooperation 

 

 

Results of the interview 

 

1. The Thailand Automotive Institute (TAI) 

 

Mr.Thanawat said that “The Thailand Automotive Institute is the independent 

organization under the Ministry of Industry. The main mission of the organization is to 

develop the automotive industry at levels that are competitive in the global market. 
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The main responsibilities of the organization are testing the finished automobile, auto 

parts and components, research and development by cooperating with manufacturer 

and government sectors setting the policies and standard of automotive. In addition, 

the organization also provides the training and consultancy to the automotive 

manufacturer, and information center for disseminate the information to the 

automotive entrepreneurs. Thailand automotive market had high expansion in 2006, so 

it attracted the investment of US and Japan automotive manufacturer and made 

Thailand as a production base in Asia and including Thailand also had the readiness in 

spare part and auto part. 

 

 ELV Directive was first known in Thailand in the past few years and began to 

serious implemented in 2003. The Original Equipment Manufacturer (OEM) would 

produce according to the order of automobile manufacturers, such as Toyota already 

implemented under ELV directive due to the exportation. The auto part manufacturers 

had to produce under Toyota’s requirement, and sent all of the auto parts to test the 

hazardous substances including the test of raw material and production process under 

ELV regulations. Hence at the beginning the auto part entrepreneurs got much impacts 

not only the expense of hazardous substances tests but also the insufficient of the 

laboratory. But when the time past, the auto part entrepreneurs could adjust themselves 

by built the sufficient laboratory and only the new auto parts model were sent to test. 

REM (Replacement equipment manufacturer) was also tested, for the domestic add 

there was not much impact due to Thailand did not enforce ELV directive yet. But if 

they export, REM will also test hazardous substance under the regulation for their auto 

part. 

 

 Thailand was no direct law for ELVs disposal and lacking of ELVs disposal 

center. Furthermore the data and researches about ELVs and auto parts were so very 

little, almost of the old spare part were collected at the automotive service garage and 

some valued part would be sold of the separation and new production. In the future, if 

there was enforcement law to these auto parts, the environment will be better”. 
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 2. The Thai Automotive Industry Association and Automotive Industry 

Club, the Federation of Thai Industrial 

 

  TAIA and AIC has sent the same representatives for this interview. Mr.Nipon 

said that “Both of organization had similar responsibilities that were coordinate among 

members and look part in the conceptual suggestion to the government for the setting 

of policy and development plan of automotive industry. Moreover they were the 

coordinator to solve the problems and obstacles of automotive industry between 

members and government. The organization did not directly assist to the entrepreneurs 

who received impact from ELV directive but the organization would perform as a 

coordinator and information center among members. For the impact of ELV directive 

on automotive industry found out that the automotive exporters received most impact 

and had to adjust themselves due to the requirement of mother companies. Almost of 

Thailand automotive entrepreneurs were the local companies (mother companies were 

in foreign countries), which they would only form the automotive. They could not 

design the parts or automotive by themselves hence they could not implement under 

the regulations of the design vehicles to facilitate dismantling and recycling. However 

the implementation under ELV directive would effect to the automotive entrepreneurs 

but it would be beneficial for suppliers to protect the environment”. 

 

 Mr.Attipod said that “in Thailand there was unclear ELV directive 

implementation but market mechanism or business mechanism would force 

implementation of ELV directive. The exporter companies had to implement under 

ELV directive which cause to the difficulty of the overview to implement under ELV 

directive. Including government policy and potential of automotive industry were not 

encouraged. Such as all of Toyota cars had to manufacture under ELV directive 

according to it could not divide into 2 production lines thus it was beneficial for the 

cars that were sold domestically. However, Thailand’s law forbidden the use of 4 

hazardous substances and Toyota as well could eliminate these substances out of every 

cars. Vigo cars could be declared that ELV directive was completed. The problems of 

ELV directive implementation were the increase of expense especially for SMEs. The 

implementation had used more technology and more officer. Anymore some of the 
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automotive entrepreneurs and auto parts entrepreneurs could adjust themselves. But 

some of ELV regulations such as prevention, treatment and disposal were the difficult 

things to implement and it could not be done according to there were no enforcement 

law”. 

 

 Mr.Nattapon said that “For the management of ELVs in Thailand found that 

the customers would repair the cars with the automotive service center when it was 

assures so that the customers would regain renew of auto parts. But when the 

assurances were expired, they would repair the cars at the private automotive garages 

and auto parts would be collected. The ELVs management in Thailand would be 

replete when there were design vehicles to facilitate dismantling and recycling, 

material selection and the last which was the logistic system that support the 

management of ELVs”. 

 

 

4.4 The Evaluation of Potential Management of ELVs in Thailand 
 

4.4.1 The ELVs management 

 

1) Department of Land transport (DLT) has a duty to enforce the land 

transport legislation which including domestic and international transportation, issuing 

transportation permit and driving license, and vehicle registration. DLT has mission to 

maximize domestic and civil benefits from transportation. In ELVs management, 

vehicle users should inform the DLT first about their car deregistration. 

 

Definition 

 

New registered vehicle means a new registered vehicle follow land transport 

law and paid car tax already. 

 

Deregistered vehicle following law entry 79 means a car which transport 

entrepreneur inform to quit using a car because they do not want or can lead the car for 



Fac. of Grad. Studies, Mahidol Univ.                      M.Sc. (Appro. Techn. for Resou. and Env. Dev.) / 79 
 

using in transportation. For example, damaged car is prohibited, a car is lost, etc., will 

be not paid car tax forever. 

 

Deregistered vehicle forever means a car that owner can not usable and 

inform deregistered already.  If the owners were pay next year annual tax before 

deadline. They have ability to use car without paying annual tax anymore. For 

example, lost and damaged car can not useable. 

 

Type of vehicle 10 types : Sedan (Not more than 7 Pass.), Van & Pick Up, 

Motor tricycle, Interprovincial Taxi, Urban Taxi (Not more than 7 Pass.), Fixed Route 

Taxi, Motor tricycle Taxi (Tuk Tuk), Hotel Taxi, Tour Taxi and Car for Hire. (Legal 

Affair Division, Department of Land Transport, 1987) 

 

 

*The automotive statistic data that under ELV directive.  

 

Figure 4-1 : Quantity of new registered vehicles and deregistered vehicles 

Source : Statistics Sub-Division, Technical and Planning Group, Land Transport 

                    Management Bureau, Department of Land Transport, 2007 
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* The automotive statistic data that under ELV directive.  

Figure 4-2 : Quantity of vehicles separated by age 

       Source : Statistics Sub-Division, Technical and Planning Group,  

           Land Transport Management Bureau, Department of Land  

                      Transport, 2007 

 

Table 4-10 : Car tax rate by car legislation 1979 
Car tax rate by car legislation 1979 

Sedan (Not more than 7 Pass.) 

Collect follow cylinder capacity (cc.) Baht 
Vehicle by car Baht 

1. Cylinder capacity (cc. is)  1  Motorcycle           100 

     1.1 600 cc. 0.05 2. Motorcycle Trailer 50 

     1.2 601 - 1,800 cc. 1.50 3. Motorcycle Trailer   

    excluding No.2 

100 

     1.3 >1,800 cc.    4.00 4. Road Roller  200 

2. Juristic person that not hire purchaser 2x 5. Farm Vehicle   50 

3. Old car used long exceed 5 year, tax is decreasing (%) 

     3.1 Sixth year 10 

     3.2 Seventh year 20 

     3.3 Eighth year 30 

     3.4 Ninth year 40 

     3.5 Tenth year and next 50 

4. A car that use other wheel unless hollow wheel, add (½)x 

 

 Source : Department of Land Transport , 2007 
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The quantity of newly registered vehicles and deregistered vehicles was 

showed the trend of continuous increase as shown in Figure 4.1. Figure 4.2 was 

showed the quantity of vehicle categorized by the age. About 2.24 million vehicles 

were owned more than 10 years whereas most of these vehicles or 1.18 million cars 

were owned between 10 to 15 years. Due to the fact that the vehicles owned for more 

than 5 years in Thailand received a reduced tax rate (Table 4-10), the number of old 

vehicles in Thailand was considering large. It can be seen that there was no incentive 

to change a new car. This was contrary to Japan where the tax rate was increasing. The 

tax rate was the main factor for vehicle users to change a new car. Increasing in tax 

rate for old vehicles which generate more of pollution, the number of old vehicles can 

be reduced and the environmental issues due to the abandoned vehicles will be 

ameliorated.  

 

2) Department of Industrial Works (DIW) is accountable and responsible 

for controlling, checking and developing industrial works according to the Factory 

Acts (B.E. 2535), Dangerous Substance Acts (B.E. 2535), Registration of Machinery 

Acts (B.E. 2514), Gaseous Prevention Acts (B.E. 2533),  and other laws related to 

industry. The process of industrial waste management including waste classification, 

waste code, disposal and treatment code, collect data by electronics media and make 

database, etc. The automotive entrepreneurs has to comply with the notice of the 

Ministry of Industry 6th issue on industrial waste disposal which can be done by notify 

the DIW once in a year about the detail of their industrial waste management process 

including quality, quantity, properties, waste collection, disposal and landfill.   
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Figure 4-3 : Hazardous waste management system 

Source : http://www2.diw.go.th/PIC/info.html

 

 According to DIW, the automotive waste composed of waste engine, gear and 

lubricating oils (code 13 02 XX) and end of life vehicles from different means of 

transport (including off-road machinery) and wastes from dismantling of end of life 

vehicles and vehicle maintenance (code 16 01 XX) as follows; 

 

Table 4-11 : Quantity of waste engine, gear and lubricating oils in 2006-2007 
2006 2007 

Waste 
Waste 

type List 
Quantity 

(ton) 

Treatment 

and disposal 

code 

List 
Quantity 

(ton) 

Treatment 

and disposal 

method 

Mineral-based oils 

(13 02 04) 
HA 13 173.50 

039, 041, 

042, 049 
14 335.90 

011, 041, 

042, 049 

Mineral-based non-

chlorinated oils 

(13 02 05) 

HA 139 2,960.55 

041, 042, 

049, 051, 

076 

 

157 6,542.52 042, 049 

Import Export 

Waste source factory 

Waste man
factory 

port permission 
 data 

Transport  
  control        
  system 

-Check waste 
-Use manifest form 
-Inform data 

A collect and transport agent  

Disposal 
factory  

agement 

-Ask for im
-Inform

- Response to emergency  
- Have insurance 

Landfill, Kiln 

Incorrect 

http://www2.diw.go.th/PIC/info.html
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Table 4-11 : Quantity of waste engine, gear and lubricating oils in 2006-2007    

                     (Continued) 
2006 2007 

Waste 
Waste 

type List 
Quantity 

(ton) 

Treatment 

and disposal 

code 

List 
Quantity 

(ton) 

Treatment 

and disposal 

method 

Mineral-based oils 

(13 02 04) 
HA 13 173.50 

039, 041, 

042, 049 
14 335.90 

011, 041, 

042, 049 

Synthetic oils 

(13 02 06) 
HA 391 7,233.20 

041, 042, 

049, 051, 

076 

468 12,159.45 

041, 042, 

049, 076 

 

Readily biodegradable 

oils 

(13 02 07) 

HA 7 94.70 076 7 86.5 
041, 042, 

049 

Other oils 

(13 02 08) 
HA 1,250 34,147.28 

039, 041, 

042, 044, 

049, 051, 

075, 076 

1,797 106,850.85 
041, 042, 

049 

Total  1,800 44,609.23  2,443 125,975.22  

Source : Office of Industrial Works office sixth branch, Department of Industrial  

               Works. (2007) 

 

Table 4-12 : Quantity of ELVs and wastes from dismantling of ELVs in 2006 – 2007 
2006 2007 

Waste 
Waste 

type List 
Quantity 

(ton) 

Treatment 

and disposal 

code 

List 
Quantity 

(ton) 

Treatment 

and disposal 

method 

End of life tires 

(16 01 03) 
- 416 10,900.27 

011, 033, 

041, 042, 

049, 071, 

072, 076 

523 10,720.25 011 

End of life vehicles, 

containing neither liquids 

nor other hazardous 

components 

(16 01 06) 

- 5 111.70 011, 049 9 584.50 011 

Oil filters 

(16 01 07) 
HA 441 2,172.05 

011, 041, 

042, 049, 

052, 076 

615 3,820.73 049 

Components containing 

mercury 

(16 01 08) 

HM - - - 3 1.10 073 
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Table 4-12 : Quantity of ELVs and wastes from dismantling of ELVs in 2006 – 2007  

                     (Continued) 
2006 2007 

Waste 
Waste 

type List 
Quantity 

(ton) 

Treatment 

and disposal 

code 

List 
Quantity 

(ton) 

Treatment 

and disposal 

method 

Explosive components (for 

example air bags) 

(16 01 10) 

HA 3 1.5 049, 065 7 510.50 
042, 051,  

065, 071 

Brake pads containing 

asbestos 

(16 01 11) 

HM 9 4.20 073 3 1.10 073 

Brake pads other than 

those mentioned 

16 01 11 (16 01 12) 

- - - - 60 151.95 011 

Brake fluids 

(16 01 13) 
HA 16 32 041 28 83.50 041 

Ferrous metal  

(16 01 17) 
- 373 9,962.58 

011, 039, 

049, 052, 

071, 081 

474 12,898.21 011 

Non-ferrous metal 

(16 01 18) 
- 89 690.63 

011, 031, 

049, 052, 081 
64 446.96 011 

Plastic 

(16 01 19) 
- 54 3,079.10 

011, 049, 

071, 072 
137 647.48 011 

Glass 

(16 01 20) 
- 204 2,595.28 011, 071 324 1,507.67 011 

Hazardous components 

other than those mentioned 

in 16 01 07 to 16 01 11 

and 16 01 13 and 16 01 14 

(16 01 21) 

HM 47 23.80 042, 049, 073 117 62.13 049 

Components not otherwise 

specified 

(16 01 22) 

- 4 1.20 011, 042 8 17.35 011, 042 

Radiator coolant fluids 

containing dangerous 

substances 

(16 01 80) 

HA 46 1,160.60 
041, 042, 

049, 076 
63 1,130.90 042 

Wastes not otherwise 

specified 

(16 01 99) 

- 1 6.00 076 3 267.00 049 

Total  1,708 30,740.91  2,438 32,851.33  

Source : Office of Industrial Works office sixth branch, Department of Industrial  

               Works. (2007) 
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* HA (Hazardous waste – Absolutely entry) Wastes covered these entries are hazardous waste regardless of the concentration of 

any “dangerous substance” within the waste.   

    HM (Hazardous waste – Mirror entry) These “Mirror entries” cover waste that have the potential to be either hazardous or non-

hazardous depending on their actual composition and the concentrations of dangerous substances within the waste. The dangerous 

substances within these wastes need to be assessed to determine if a particular waste is hazardous or non-hazardous. 

** Treatment and disposal method in Appendix D 
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Figure 4-4 : Quantity of waste from ELVs 

Source : Office of Industrial Works office 6th branch , 

       Department of Industrial Works. (2007) 

 

Figure 4-4 showed the quantity of waste engine, gear and lubricating oil in 

2006 and 2007 has 44,609.23 and 125,975.22 tons respectively. The quantity of ELVs 

and wastes from dismantling of ELVs and vehicle maintenance in 2006 and 2007 had 

30,740.91 and 32,851.33 tons respectively. In 2007, the quantity of waste engine, gear 

and lubricating oil was expanded. The researcher was research the problem of 

lubricating oils. The consumption of lubricating oil for transportation, industry and 

others brought about great amount of used oils, 230 million tons a year. The 

consumption of lubricating oil in automotive section was a main source of all or about 

40-60%. The increase of vehicle in each year and automotive maintenance around 

country could cause to lubricating oil consumption. The overall management of used 

lubricating oil was systematically collected for commerce, about 25%, and 75% of all 
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was confused that cause to illegal commerce of oil. The used lubricating oil was 

industrial hazardous waste according to the law of Ministry of Industry. Hence the 

government assigned DIW to responsibility about appropriate collection and disposal 

of used lubricating oil from industrial factory. At the present, the utilization of used 

lubricating oil is increasing. 

 

 3) Pollution control Department (PCD) has been promoting the “Automobile 

Service Centers Campaign” in cooperation with Thailand Environment Institute (TEI). 

As the industrial sector has been growing, the campaign is aimed at pollution 

reduction at the end of pipes from this development. To introduce the best 

management practice (BMP) and pollution reduction measure to automobile service 

centers, one of the outcomes of this campaign are pollution prevention handbook and 

best management practice (BMP) handbook for automobile service centers. The 

content of these handbooks are general information about automobile service centers, 

pollution reduction procedure for automobile service centers, pollution prevention 

technology, and legal framework in environmental health and safety management. The 

major benefit of this campaign is that it helped automobile service centers to identify 

the sources and quantities of pollution generated from their operation. Moreover, this 

knowledge can be applied in an industrial sector to improve its efficiency. The 

government agency is able to use the outcomes from this project as a guideline in 

determine the environmental friendly automobile service centers.  

 

According to the pollution prevention handbook, wastes generated from 

automobile service centers can be identified as used oil (gasoline, engine oil, and 

brake oil), chemical substances (boiler solution and acid solution), containers and 

spare parts (oil filters, brake pad and battery. The waste management measure as 

specified in automobile service centers can be summarized as follow:  

 

(1) Used engine oil. It is a hazardous waste under Dangerous Substance 

Acts (B.E. 2535). The current used engine oil handling for most of automobile service 

centers is not properly done. Given that the used oil still contain some value in it, 

small automobile service centers sell it to the middleman who may remix and then 
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resell it again. This mixture is considered harmful to the engine. Large automobile 

service centers sell its used engine oil to the waste management company where the 

used oil is then used as a part of fuel in cement production. However, the waste 

management companies give a lower rate than the middleman. Therefore, some 

automobile service centers spare some part of used oil for the waste management 

company to comply with the law and for the middleman for a higher benefit. Besides 

the use as a part of fuel in cement production, currently, the used oil can be used in 

various ways such as the production of asphalt, grease and latex for example.  

 

(2) Battery. Battery life is typically 1-2 years. Used batteries contain 

acid, mercurial vapor, and other toxic substances. Thus, used batteries are classified as 

hazardous substances. Battery Council International stated that 97% of acid-lead 

battery can be recycled. The automobile service centers usually sell batteries back to 

the manufacturer or sell it to the curio shop at a rate of approximately 40-50 baht. The 

curio shop will smelt batteries for lead recovery which has an impact for the 

environment. 

 

  (3) Used spare parts and used tires are usually returned to customers. 

If customers do not wish to have them back, automobile service centers will usually 

sell them to second hand shop or factory. The automobile service centers were 

source of vehicle waste including they were inappropriate disposal. Although. The law 

was not provided for the automotive waste management, but the pollution prevention 

handbook can be used as guideline to automotive service center for administration the 

activity and environmental management together. (Pollution Control Department, 

2003: 25-29) 

  

  4) Department of Fisheries assigned Southern Marine Fisheries Development 

and Research Center (SMDEC) studied the project of artificial reef by automobile 2nd 

phase.  This project is one of coastal resource development from the royal conception, 

Pattani and Naratiwas province. For this project, SMDEC in cooperated with Bangkok 

Metropolitan Administration (BMA) on 15 October 2005. BMA gave old vehicles that 

hydraulic garbage truck, open garbage truck and water truck, that total were 189 cars. 
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The old vehicles took off engine, gear, hydraulic system, wheel and other parts. After 

that head and body car was be clean by high pressure water jet, water heater and oil 

cleanser. Then Department of Fisheries was survey site for laying down the vehicles in 

sea. Besides they were participated the public hearing with local fisher in Pattani and 

Naratiwas province and laid down on June 23 and 27, 2005. (Southern Marine 

Fisheries Development and Research Center, Department of Fisheries, 2006) 

 

 

 
 

 

Figure 4-5 : Artificial habitats by automobiles 

Source: Southern Marine Fisheries Development and Research Center,  

                     Department of Fisheries, 2006 
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4.4.2 The evaluation of potential management of ELVs in Thailand  

 

The study in this section can be divided into 5 aspects including policy, 

technology/knowledge, law/measure, personnel, and problem/obstacle. 

 

(1) Policy 

 

Although the Royal Thai Government, at that time of this thesis, does not have 

a direct policy for end of life vehicles (ELVs), ELVs were treated as industrial wastes 

under the management standard issued by the Department of Industrial Works (DIW). 

This can be implied as the awareness of Royal Thai Government in ELVs 

management. It is believed that in the near future the Royal Thai Government will 

promote the ELVs management plan. 

 

The ELVs policy for private sectors can be viewed from the point of 

automobile manufacturers and auto parts manufacturers. The automobile 

manufacturers will follow the policy given by the head quarter which is usually 

located out of Thailand. The market mechanism is the policy driven factor. For 

example, ISO 14001 is the voluntary environmental management standard which can 

increase the potential in market competition. ELV directive is same as ISO 14001. If a 

company would like to export products to EU, it has to follow this standard. It can be 

seen that the reason to follow the standard is because of the order from head quarter or 

the legal framework. Concerning about environmental issues is lees of an important.

  

The auto parts manufacturers consist of Thai-owned companies, foreign-owned 

companies, and jointly-owned companies The non Thai-owned companies and limited 

companies are follow the policy given by the headquarter which similar to the 

automobile manufacturers. For the Thai-owned companies, the environmental 

management standard is usually done upon customer requests. Therefore, it is 

important that the ELV standard should be promoted in order to set the same standard 

in waste management. 
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(2) Technology/Knowledge 

 

The Royal Thai Government has ELVs management knowledge from national 

and international level. The ELVs is included in the hazardous waste management 

governed by DIW. However, the system is still not completely applied. One major 

problem in management is that the lack of cooperation between each agency in charge. 

The lack of hazardous waste management site was also be concerned. This could lead 

to an improperly dumping in a public place. As for the hazardous wastes generated 

from governmental sector, the private companies are hired to manage those.   

 

Major automobile and auto parts manufacturers received knowledge from their 

head quarters. Medium and small size companies rely on international knowledge. 

They adapted the knowledge to their knowledge. For some cases, the partner 

companies share each other the ELVs management knowledge. 

  

(3) Law/Measure 

 

 The law about hazardous waste control and management still has weaknesses. 

The ELVs was not directly governed under notice of Ministry of Industry. DIW also 

has management criteria for ELVs management under an industrial waste 

management. However, the ELVs management was till done in an improper mean 

such as selling to the merchant who will continue selling ELVs parts as a second hand 

goods. The merchant usually buy the ELVs for a higher price than the waste 

management companies. Therefore, it was important to have the governing law only 

for ELVs. 

 

(4) Personnel 

 

Due to the lack of ELVs policy and law, the specialist in ELVs management 

was far of concern, especially in a government sector. There were NGOs such as 

MTEC who keep monitoring the progress of ELV directive including arrange the 

workshop. However, the activities were not sufficient for demand because private 
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sector lack of specialist same as government sector. Relevant institutes should 

cooperate for arranging a seminar, workshop and preparation of entrepreneurs under 

ELV directive and dedicated to providing information on green products and services 

to consumer. 

 

(5) Problem/Obstacle 

 

 The major problem in ELVs management is high costs for ELVs management. 

Since there is no law directly governing ELVs management, thus, most companies are 

trying to avoid the proper management. To solve the ELVs management problems, the 

concept of PPP (Polluter Pays Principle) should be applied to all sources. Participant 

should be taken into account in solving the ELVs management problems. The first 

important thing should start with the ELVs management and concern with law. 

 

 

4.5 Discussions 
  

The study of ELV directive showed the present situation of the adaptation of 

automotive entrepreneurs toward the impact of ELV directive. They had a little impact 

from ELV directive (33.60%), a medium impact (23.00%) and a serious impact (8%). 

The first of three high of decisions to implement the ELV directive of automotive 

entrepreneurs were implement under customer’s request (74.03%), in need of green 

products (57.14%) and implement under the order of mother company (32.47%). 

According to Thanawat Boonpradit’s study (2007) found out most of the decision of 

auto parts entrepreneurs to implement the ELV directive were implement under 

customer’s request (67.32%). Moreover MTEC (2006) studied the overall readiness of 

Thai industry and found that the first of three high of decisions of automotive 

entrepreneurs to implement the ELV directive were implement under customer’s 

request (90.00%), global market (57.00%) and in need of green products (56.00%).    

It can be shown that the decision of automotive entrepreneurs to implement the ELV 

directive will be more in form of positive force such as market driven, competitive 

advantage and sustainable. Besides the ELV directive implementation of automotive 
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entrepreneurs were no plan (31.90%), have plan but not implement yet (23.90%) and 

implemented (23.90%). Whereas the ELV directive implementation of automotive 

entrepreneurs from the study of MTEC (2006) were implemented (67.00%), being 

implement (29.00%), have plan but not implement yet (3%) and no plan (1%). 

 

 This research also evaluated potential management of ELVs in Thailand and 

found that DIW undertook the government’s waste management. Most of automotive 

entrepreneurs had ELVs management policy that proceeded follow headquarter policy 

and operated follow domestic law. Environmental management system had influence 

on the ELVs management. For technology aspect found out that both government and 

private sectors still depended on foreigners’ technology and knowledge. Furthermore 

the control and management for industrial waste of government were not systematic. 

Large automotive entrepreneurs would obtain technology and knowledge transfer from 

foreign mother company as well as local automotive entrepreneurs which depend on 

technology and knowledge transfer from foreigners but they would adjust them to be 

appropriate with their business. As for law aspect, found out that there still were 

problems and gap between the enforcement law of the waste control and management, 

and there was no direct law to control ELVs but they still were under the control of 

DIW. Besides the governmental and private sectors were also lacking of specialist 

officers in the ELVs management. According to the Electrical and Electronics institute 

(2005) had studied the impact of WEEE directive and RoHS directive to electrical and 

electronic products industry of Thailand and reported that in Thailand there was no 

support centers for the entrepreneurs to give them knowledge and technology. In 

addition they still lacking of the gathering mechanism for electrical and electronics 

waste including lacked of knowledge in the elimination and separation of product 

waste. Moreover law structure was not encouraged the commercial recycling. As for 

the entrepreneurs, the research and development potential to manage the impact of 

WEEE directive and RoHS directive were uncompleted. The large entrepreneurs had 

to wait policy for technology and knowledge transfer from foreign mother companies.   
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 Whereas the small entrepreneurs met a problem of technology for improve 

products to be in line with WEEE directive and ROHS directive. From both researches 

it could be seen that waste management of both industries had similar aspects and 

problems. The EU regulations had much impact on Thai entrepreneurs because of the 

management system of domestic industrial waste did not allow to the completely of 

regulations implemented. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

 

 

5.1 Conclusions 
 

This study was aimed to determine the ELV directive on Thai automotive 

industry and evaluation of potential management of ELVs in Thailand. The research 

findings were the following conclusions: 

 

5.1.1 The impact of ELV directive on automotive entrepreneurs 

  

The total average of the impact of ELV directive on automotive entrepreneurs 

was 2.94 which mean that the automotive entrepreneurs received a medium impact 

from ELV directive. When considered in each topic found out the supplier selection 

that can implement ELV directive was the topic which most of the automotive 

entrepreneurs received an impacts with average score 3.47, the next was 

materials/components purchasing/procurement changing with average score 3.32 and 

the least was number of machine/tool for new process with average score 2.49. 

 

 5.1.2 The readiness of automotive entrepreneurs for ELV directive 

implementation 

 

 The total average of the readiness of automotive entrepreneurs for ELV 

directive implementation was 3.22 which mean that the readiness of automotive 

entrepreneurs was at a medium level. For each topic it could signify that most of 

automotive entrepreneurs had readiness to produce non-hazardous substance product 

in case of customer’s requirement with average score of 3.61, the next was readiness 

for preparation of environmental requirement/regulation in the future and the least was 
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knowledge/understanding of personnel about ELV directive with average score of 

2.84. 

 

5.1.3 The ELV directive implementation of Thai automotive institutes 

 

Thailand Automotive Institutes and the Thai Automotive Industry Association 

and Automotive Industry Club, the Federation of Thai Industrial. Both organizations 

did not directly assist to the automotive entrepreneurs who received an impact from 

ELV directive. They were performing as information center among entrepreneurs. 

Besides, they were the coordinator to solve the problems and obstacles of automotive 

industry between entrepreneurs and government.         

 

 5.1.4 The evaluation of potential management of ELVs in Thailand 

 

The government assigns DIW the responsibility to control and manage all 

industrial waste but they were not systematic implementation. Moreover there were 

problems and gaps to issue the law concerning the control and management of 

hazardous waste in force and there was no direct laws enact to manage ELVs. Most 

automotive entrepreneurs had ELVs management policy which follows headquarter 

policy but only the restricted domestic law was carried out. For technology aspect 

found out that both government and private sectors still depended on foreigners’ 

technology and knowledge. Large automotive entrepreneurs would obtain technology 

and knowledge transfer from headquarter as well as local automotive entrepreneurs 

which depended on technology and knowledge transfer from foreign countries but 

they would adjust them to be appropriate with their business. For personnel of both 

government and private sector they still lacked of specialist in ELVs management. 
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5.2 Recommendations 

 
 5.2.1 Recommendations from the results of the study 

 

 1) This research indicated the impact of ELV directive, present situation of 

automotive entrepreneurs and potential management of ELVs in Thailand. The 

relevant organizations such as government and automotive entrepreneurs can use these 

results as an appropriate guideline for undertaking ELV directive and should promote 

the cooperation among organizations through the establishment of coordinate center 

by government. 

 

 2) The government sector can bring these results to push forward the 

enactment law that similar to ELV directive to protect the domestic automotive 

industry and revise the law of industrial waste management to be the same approach 

since collection, sorting, waste management and establishment of treatment and 

disposal factory. 

 

 5.2.2 Recommendations for further studies 

 

 1) As a result of ELV directive had put in force a while, hence the details of 

automotive entrepreneurs implementation under ELV directive should be studied to be 

a case study for the appropriate ELV directive performance to other entrepreneurs. 

 

 2) From the preliminary study the potential management of ELVs it can be 

applied to the further studies as a appropriate guide line and technology in ELVs 

management in Thailand. 

 

 3) There were many ELVs in Thailand and they were also valuable. Further 

study the probability of commercial ELVs management should be investigated to 

know the real value. 
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APPENDEX B 

QUESTIONNAIRE 

 

แบบสอบถามเพื่อการวิจัย 

เร่ือง   การศึกษาผลกระทบของระเบียบยานยนตท่ีหมดอายุและการประเมินศักยภาพ 

ในการจัดการยานยนตท่ีหมดอายุตออุตสาหกรรมยานยนตไทย 

 

เอกสารที่แนบมาดวย 1.แบบสอบถาม   จํานวน 1 ชุด 

   2.ซองสําหรับนําสงกลับ  จํานวน 1 ชุด 

   3.ระเบียบยานยนตที่หมดอายุ  จํานวน 1 ชุด 

 

คําชี้แจง 

 
  แบบสอบถามชุดนี้ สรางขึ้นเพื่อใชในการเก็บรวบรวมขอมูลประกอบการทําวิทยานิพนธ ตาม
หลักสูตรวิทยาศาสตรมหาบัณฑิต  สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากรและสิ่งแวดลอม 
มหาวิทยาลัยมหิดล   โดยมีวัตถุประสงคเพื่อ  

1. เพื่อศึกษาผลกระทบของระเบียบ ELV ตออุตสาหกรรมยานยนตในประเทศไทย 

2. เพื่อประเมินศักยภาพในการจัดการยานยนตที่หมดอายุของประเทศไทย 

ในการนี้ผูวิจัยจึงใครครวญขอความอนุเคราะหจากทาน    ไดโปรดพิจารณาและตอบคําถาม 

ของแบบสอบถามตามความเปนจริง เพราะคําตอบของทานทุกขอมีความสําคัญอยางยิ่งในการวิจัย และจะเปน
ประโยชนไมมากก็นอยในการเตรียมความพรอมใหกับทุกฝายที่เกี่ยวของเพ่ือรองรับระเบียบยานยนตที่หมดอายุ
ตอไป ทั้งนี้ผูวิจัยจะเก็บขอมูลของหนวยงานทานไวเปนความลับและจะนําเสนอผลการวิจัยเพียงภาพรวมเทานั้น  
 

  ดังนั้น จึงหวังเปนอยางยิ่งวาจะไดรับความรวมมือจากทานดวยดี และขอขอบพระคุณอยางสูง
มา ณ ที่นี้ดวย 

 

                                          ขอแสดงความนับถือ 

                                         (นางสาวสิริรัตน อัคราช) 

                   นักศึกษาสาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากรและสิ่งแวดลอม                      
                                  หลักสูตรวิทยาศาสตรมหาบัณฑิต คณะสิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล 
 
 

หมายเหตุ กรุณาสงแบบสอบถามที่ไดกรอกขอมูลสมบูรณแลว  ใสซองที่แนบมาให 
 ภายในวันท่ี 31 สิงหาคม 2550  (จักเปนพระคุณเปนอยางยิ่ง) 
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แบบสอบถามเพื่อการวิจัย 

 

เร่ือง  การศึกษาผลกระทบของระเบียบยานยนตท่ีหมดอายุและ 

การประเมินศักยภาพในการจัดการยานยนตท่ีหมดอายุตออุตสาหกรรมยานยนตไทย 

       ช่ือผูกรอกขอมูล __________________________________ ตําแหนง _________________________ 

       ช่ือบริษัท_________________________________________________________________________ 

       ที่อยู _____________________________________________________________________________ 

      โทรศัพท _________________________________โทรสาร _________________________________ 

 

คําชี้แจง : โปรดทําเครื่องหมาย  ลงในชอง ( ) ที่ตรงกับคําตอบของทาน 

 

สวนที่ 1 : ขอมูลท่ัวไปขององคกร  

  

1.องคกรของทานจัดอยูในกลุมของโรงงานผลิตประเภทใด 

 ( ) 1.โลหะ     ( ) 2.พลาสติก 

 ( ) 3.ยาง      ( ) 4.ไฟฟาและอิเล็กทรอนิกส 

 ( ) 5.อื่นๆ (โปรดระบุ)_______________ 

 

2. องคกรของทานประกอบกิจการประเภทใด 

 ( ) 1.สินคาภายใตเครื่องหมายการคาของตนเอง (Assembly) 

 ( ) 2.ผลิตใหกับบริษัทแม หรือบริษัทในเครือ หรือลูกคาที่มีสัญญาระยะยาว (Tier 1) 

  ( ) 2.1 OEM ( ) 2.2 REM 
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 ( ) 3.รับจางผลิตสินคาตามสั่ง ไมมีลูกคาที่แนนอน (Tier 2, Tier 3) 

  ( ) 2.1 OEM ( ) 2.2 REM 

 ( ) 4.อื่นๆ (โปรดระบุ)_______________ 

 

3.ลกัษณะองคกรของทานเปนการลงทุนแบบใด 

( ) 1.คนไทย     ( ) 2.ตางชาติ  

( ) 3.รวมทุนกับตางชาติ  

        ในสัดสวน คนไทย_____%  และตางประเทศ_____% (โปรดระบุประเทศ) ____________ 

( ) 4.อื่นๆ (โปรดระบุ)_______________ 

 

4.องคกรของทานมีการจําหนายผลิตภัณฑแบบใด 

 ( ) 1.ภายในประเทศอยางเดียว 

 ( ) 2.สงออกอยางเดียว  

  ( ) 2.1 เอเชีย ( ) 2.2 อเมริกา ( ) 2.3 สหภาพยุโรป  ( ) 2.4 อื่นๆ_________ 

 ( ) 3.ทั้งสองอยาง ภายในประเทศ_____%  สงออก_____% 

  ( ) 3.1 เอเชีย ( ) 3.2 อเมริกา ( ) 3.3 สหภาพยุโรป  ( ) 3.4 อื่นๆ_________ 

 

5.ปจจุบันองคกรของทานไดรับการรับรองมาตรฐานใดบาง (เลือกตอบไดหลายขอ) 

 ( ) 1.ISO 14001     ( ) 2.ISO 9001   

( ) 3.ISO/TS 16949     ( ) 4. EMAS   

( ) 5.CCC     ( ) 6. TISI 

( ) 7.Ecolabel Type______ (โปรดระบุชนิด)  ( ) 8.อื่นๆ (โปรดระบุ)_________  
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สวนที่ 2 : การดําเนินการขององคกรเพ่ือรองรับระเบียบ ELV 

 

1.ทานทราบหรือไมวากลุมสหภาพยุโรป (EU) ไดประกาศใชระเบียบเรื่อง “ยานยนตที่หมดอายุ”  

   (End-of-Life Vehicles Directive : ELV) ซึ่งมีผลบังคับใชต้ังแตวันที่ 1 กรกฎาคม 2545 (ค.ศ.2002) 

 ( ) 1.ไมเคยไดยิน 

 ( ) 2.พอทราบบาง 

 ( ) 3.ทราบดี และไดติดตามเรื่องนี้อยางตอเนื่อง 

 

2.ทานคิดวาองคกรของทานไดรับผลกระทบจากระเบียบ ELV หรือไม 

 ( ) 1.ไมไดรับผลกระทบ   ( ) 2.ไมแนใจ 

 ( ) 3.ไดรับผลกระทบนอย   ( ) 4.ไดรับผลกระทบปานกลาง 

 ( ) 5.ไดรับผลกระทบมาก 

 

3. องคกรของทานไดมีการดําเนินการอยางใดอยางหนึ่งตามระเบียบ ELV แลวหรือไม 

 ( ) 1.ไมมีแผนที่จะดําเนินการ   ( ) 2.มีแผนแตยังไมไดดําเนินการ 

 ( ) 3.กําลังดําเนินการ   ( ) 4.ดําเนินการเรียบรอยแลว 

 

4. กรณีที่ไดดําเนินการแลวหรือมีแผนที่จะดําเนินการ – เหตุใดองคกรของทานจึงตัดสินใจดําเนินการตาม           

      ระเบียบ ELV (เลือกตอบไดหลายขอ) 

     ( ) 1.ดําเนินการตามคําสั่งของบริษัทแม 

 ( ) 2.ดําเนินการตามความตองการของลูกคา 

 ( ) 3.เพื่อรักษาสวนแบงตลาด 
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 ( ) 4.เปนโอกาสในการขยายตลาด 

 ( ) 5.ตองการใหสินคาสามารถจําหนายทั่วไปในตลาดโลก (Global market)  

( ) 6.ปองกันการถูกลงโทษจาก EU และลดความลาชาในการสงมอบสินคา  

        ซึ่งอาจกอใหเกิดการสูญเสียรายได 

 ( ) 7.ตองการผลิตสินคาที่เปนมิตรตอสิ่งแวดลอม 

 ( ) 8.อื่นๆ (โปรดระบุ) ____________________ 

 

5.ระเบียบ ELV สงผลกระทบตอองคกรของทานอยางไรบาง 

   คําช้ีแจง : โปรดทําเครื่องหมาย  ลงในชองที่ตรงกับคําตอบของทาน 

ระดับผลกระทบ 

ขอ ขอความ มาก

ที่สุด 

มาก ปาน

กลาง 

นอย นอย

ที่สุด 

ดานกระบวนการผลิต

1 การปรับปรุง/เปลี่ยนแปลงกระบวนการผลิตสินคาใหม      

2 การออกแบบ/พัฒนาช้ินสวน/สินคาใหม      

3 กาปรับเปลี่ยนระบบการจัดซื้อ/จัดหา วัสดุ/ช้ินสวน      

4 การปรับเปลี่ยนการเก็บสินคาคงคลัง เพื่อแยกสินคา 

ที่ผลิตใหม 

     

5 การหามใชสารตองหามตามขอกําหนดของระเบียบ ELV      

6 การหามใชสารตองหามตามที่ลูกคารองขอ      

ดานบุคลากร

7 จํานวนบุคลากรที่มีความรูความสามารถเกี่ยวกับ 

ระเบียบ ELV 
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ระดับความพรอม 

ขอ ขอความ มาก

ที่สุด 

มาก ปาน

กลาง 

นอย นอย

ที่สุด 

8 จํานวนบุคลากรที่มีความรูเกี่ยวกับการตรวจวิเคราะห 

สารตองหามตามระเบียบ ELV 

     

ดานเทคโนโลยี/การจัดการ

9 จํานวนเครื่องจักร/เครื่องมือ/อุปกรณเพื่อผลิตสินคาใหม      

10 การใชรหัสมาตรฐาน/ขอมูลการถอดชิ้นสวนกับสินคาใหม      

11 การประเมิน/ดําเนินการเพื่อลดความเสี่ยงสารปนเปอน 

ในสินคาใหม 

     

12 การเฝาระวังและตรวจวัดปริมาณสารตองหามในวัสดุ/ช้ินสวน/

สินคาใหม 

     

13 การทดสอบการปลอดสารตองหามในวัสดุ/ช้ินสวน/สินคา       

ดานนโยบาย/มาตรการ

14 การปรับเปลี่ยนนโยบาย/มาตรการดานสิ่งแวดลอม      

ดานธุรกิจ

15 การลงทุนตางๆ เพื่อดําเนินการตามระเบียบ ELV      

16 การคัดเลือก Supplier ที่สามารถดําเนินการตามระเบียบ ELV      

17 ความสามารถในการแขงขันของผูประกอบการในประเทศไทย 

(การจําหนายภายในประเทศ) 

     

18 ความสามารถในการแขงขันของผูประกอบการในตางประเทศ 

(การสงออก) 
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สวนที่ 3 : ความพรอมเพ่ือรองรับระเบียบ ELV 

คําชี้แจง : โปรดทําเครื่องหมาย  ลงในชองที่ตรงกับคําตอบของทาน 

ระดับความพรอม 

ขอ ขอความ มาก

ที่สุด 

มาก ปาน

กลาง 

นอย นอย

ที่สุด 

ดานกระบวนการผลิต

1 
ความพรอมขององคกร เพื่อรองรับการผลิตสินคาใหไดตาม

ขอกําหนดของระเบียบ ELV 

     

2 
ความพรอมในการผลิตสินคาปลอดสารตองหาม กรณีที่มีลูกคา

รองขอ (ตามขอกําหนดของลูกคา) 

     

3 
ความพรอมในการรองรับขอกําหนดใหมของระเบียบ ELV ใน

อนาคต 

     

ดานบุคลากร

4 ความรูพ้ืนฐาน/ความเขาใจเกี่ยวกับระเบียบ ELV      

5 
ความรู/ความเขาใจเกี่ยวกับ การจัดการ การผลิตสินคาปลอดสาร

ตองหาม 

     

6 
ความรู/ความเขาใจเกี่ยวกับ การบงช้ี การทดสอบ และเกณฑการ

ยอมรับปริมาณสารปนเปอนในผลิตภัณฑ 

     

7 
ความเขาใจเกี่ยวกับ ความสําคัญและวิธีการใหขอมูล และการ

ประกันการปลอดสารตองหามในหวงโซอุปทาน (Supply chain) 

     

8 

ความพรอม ในการติดตามศึกษารายละเอียดและการเตรียมการ 

เพื่อรองรับกฎระเบียบ/ความตองการดานสิ่งแวดลอมอื่นๆที่จะ

เกิดขึ้นในอนาคต 
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ระดับความพรอม 

ขอ ขอความ มาก

ที่สุด 

มาก ปาน

กลาง 

นอย นอย

ที่สุด 

ดานเทคโนโลยี/การจัดการ      

9 ความเพียงพอของเครื่องจักร/เครื่องมือ/อุปกรณ      

10 
ความสมบูรณของ ใบรับรอง/ใบรับประกัน วาผลิตภัณฑของ

องคกรมีปริมาณสารตองหามไมเกินขีดจํากัด 

     

11 
ความสมบูรณของ ใบสําแดงวัสดุ ของช้ินสวน/วัสดุทุกช้ินที่เปน

สวนประกอบของผลิตภัณฑ 

     

12 
ความสมบูรณของหลักฐาน/ใบรายงานผลการวิเคราะหปริมาณ

สารตองหาม  

     

ดานนโยบาย/มาตรการ

13 
ความพรอมของนโยบายที่แสดงถึงความมุงมั่นในการดําเนินการ

เพื่อรองรับระเบียบ ELV 

     

14 
ความพรอมในการกําหนดแผนการ/มาตรการ เพื่อรองรับ

ระเบียบ ELV 

     

ดานธุรกิจ      

15 ความพรอมในการลงทุน เพื่อดําเนินการตามระเบียบ ELV      

16 

ความพรอมในการเปนผูรับผิดชอบคาใชจาย เพื่อรองรับระบบ

การจัดเก็บและขนสงซากยานยนต/ช้ินสวนที่องคกรของทาน

ผลิต 

     

17 
การสงเสริมความรวมมือกันระหวางองคกร ในหวงโซอุปทาน

เดียวกัน 
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18. ทานคิดวาสิ่งใดที่เปนปญหา อุปสรรค หรือภาระในการปรับตัวเพื่อรองรับระเบียบ ELV  

      (เลือกตอบไดหลายขอ) 

18.1 ดานกระบวนการผลิต 

( ) 18.1.1 ไมสามารถจัดหา/จัดซื้อ ช้ินสวน/วัสดุปลอดสารตองหามไดตามตองการ 

( ) 18.1.2 ปญหาในการจัดการและติดตาม ช้ินสวน/วัสดุที่ไดรับการยกเวน  

( ) 18.1.3 ลูกคาตองการสินคาปลอดสารและไมปลอดสารตองหาม ทําใหตองเดิน 

  สายการผลิต 2 สาย 

( ) 18.1.4 ขาดเครื่องมือ/เครื่องจักรที่จําเปน 

18.2 ดานบุคลากร 

( ) 18.2.1 ระดับความรู/ความเขาใจของแตละองคกร/ลูกคา เกี่ยวกับการบังคับใช 

                ระเบียบ ELV  

( ) 18.2.2 บุคลากรขาดขอมูล/ความรู ทางเทคนิค  

( ) 18.2.3 ขาดบุคลากรเฉพาะทาง 

18.3 ดานเทคโนโลยี/การจัดการ 

( ) 18.3.1 การขอใบรับรองจาก Supplier ในหวงโซอุปทาน 

( ) 18.3.2 ภาระในการไปตรวจประเมิน ระบบการบริหารจัดการโรงงานผลิตของ supplier 

( ) 18.3.3 ภาระในการตรวจสอบเพื่อยืนยันความถูกตองของใบรับรอง/ผลทดสอบ/ 

ใบสําแดงวัสดุที่ไดรับจาก Supplier 

( ) 18.3.4 ตองถูกตรวจประเมิน ระบบบริหารจัดการจากลูกคาจํานวนมาก 

( ) 18.3.5 ไมมีโครงสรางระบบรองรับสินคาปลอดสารตองหามในประเทศ ทําใหตอง 

 รับภาระการตรวจสอบ/รับรองสินคาเอง 

( ) 18.3.6 หองปฏิบัติการวิเคราะหทดสอบไมเพียงพอ 

( ) 18.3.7 ไมมีมาตรฐานการทดสอบที่เปนที่ยอมรับในระดับสากล 
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18.4 ดานนโยบาย/มาตรการ  

( ) 18.4.1 ลูกคามีขอกําหนดที่เขมงวดกวาระเบียบ ELV  

( ) 18.4.2 ไมมีกฎหมายรองรับระเบียบ ELV ที่ชัดเจน ทําใหตองกําหนดมาตรการ 

  ดําเนินการที่เขมงวดกวาที่กฎหมายกําหนด 

18.5 ดานธุรกิจ 

   ( ) 18.5.1 บริษัทขนาดเล็ก (SMEs) ไมมีอํานาจในการตอรอง/ขอเอกสารจาก supplier 

( ) 18.5.2 ตนทุนคาช้ินสวน/วัสดุปลอดสารตองหาม สูงขึ้น 

 ( ) 18.5.3 ตนทุนในการทดสอบปริมาณสารตองหามในสินคาสูง 

( ) 18.5.4 คาใชจายในการใหความรู/อบรมพนักงาน 

( ) 18.5.5 ขาดการสนับสนุนจากหนวยงานภาครัฐ/ภาคเอกชน 

 18.6 อื่นๆ (โปรดระบุ)________________________________________________________________ 

  

19.ขอคิดเห็นหรือขอเสนอแนะอื่นๆ เกี่ยวกับผลกระทบของระเบียบ ELV ตออุตสาหกรรมยานยนตไทย 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

20.ขอคิดเห็นหรือขอเสนอแนะอื่นๆ เกี่ยวกับการจัดการยานยนตท่ีหมดอายุของประเทศไทย 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 
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21.องคกรของทานมีการจัดการยานยนต/ช้ินสวนยานยนตที่หมดอายุอยางไรบาง (Reuse/Recycle/Recovery) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

22. ทานมีความคิดเห็นอยางไร ตอศักยภาพในการจัดการยานยนตที่หมดอายุขององคกรทาน  

(1) ดานนโยบาย 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

(2) ดานเทคโนโลยี/ความรู 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 (3) ดานระเบียบ/กฎหมาย/มาตรการ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 (4) ดานบุคลากร 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 (5) ปญหา/อุปสรรค 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 ขอขอบคุณทุกทานที่ไดสละเวลาใหขอมูลคะ // สิริรัตน อัคราช 
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APPENDEX C 

INTERVIEW FORM 

 

แบบสัมภาษณ 

 

เร่ือง  การศึกษาผลกระทบของระเบียบยานยนตท่ีหมดอายุและ 

การประเมินศักยภาพในการรีไซเคิลยานยนตตออุตสาหกรรมยานยนตไทย 

 

คําชี้แจง   

แบบสัมภาษณชุดนี้ สรางขึ้นเพื่อใชในการเก็บรวบรวมขอมูลประกอบการทําวิทยานิพนธ ตามหลักสูตร

วิทยาศาสตรมหาบัณฑิต สาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากรและสิ่งแวดลอม มหาวิทยาลัยมหิดล 

โดยมีวัตถุประสงคเพื่อ 

1. เพื่อศึกษาผลกระทบของระเบียบ ELV ตออุตสาหกรรมยานยนตในประเทศไทย 

2. เพื่อประเมินศักยภาพในการจัดการยานยนตที่หมดอายุของประเทศไทย 

ในการนี้ผูวิจัยจึงใครครวญขอความอนุเคราะหจากทาน    ซึ่งเปนตัวแทนหนวยงานที่เกี่ยวของกับ

อุตสาหกรรมยานยนต ไดโปรดพิจารณาและตอบคําถามของแบบสัมภาษณตามความเปนจริง เพราะคําตอบของ

ทานทุกขอมีความสําคัญอยางยิ่งในการวิจัย และจะเปนประโยชนไมมากก็นอยในการเตรียมความพรอมใหกับทุก

ฝายที่เกี่ยวของเพ่ือรองรับระเบียบยานยนตที่หมดอายุตอไป  

 

หมายเหตุ ระยะเวลาในการสัมภาษณ 30 นาที 

 

            ดังนั้น จึงหวังเปนอยางยิ่งวาจะไดรับความรวมมือจากทานดวยดี และขอขอบพระคุณอยางสูงมา ณ ที่นี้ดวย 

 

 

                                          ขอแสดงความนับถือ 

                              นางสาวสิริรัตน อัคราช 

               นกัศึกษาสาขาเทคโนโลยีที่เหมาะสมเพื่อการพัฒนาทรัพยากรและสิ่งแวดลอม                      

                          หลักสูตรวิทยาศาสตรมหาบัณฑิต คณะสิ่งแวดลอมและทรัพยากรศาสตร มหาวิทยาลัยมหิดล 
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แบบสัมภาษณ 

 

เร่ือง  การศึกษาผลกระทบของระเบียบยานยนตท่ีหมดอายุและ 

การประเมินศักยภาพในการรีไซเคิลยานยนตตออุตสาหกรรมยานยนตไทย 

 

  ชื่อผูใหสัมภาษณ ______________________________ตําแหนง ________________________ 

 

 
คําถาม   
 
กลุมชิ้นสวนและอะไหลยานยนต สภาอุตสาหกรรมแหงประเทศไทย 

1. บทบาทหนาที่ของกลุมช้ินสวนและอะไหลยานยนต ตออุตสาหกรรมยานยนตไทยเปนอยางไร 
2. สถานการณปจจุบันของอุตสาหกรรมยานยนตไทยเปนอยางไร 

3. กลุมช้ินสวนและอะไหลยานยนต มีการดําเนินการเกี่ยวกับระเบียบ ELV อยางไร 

4. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตออุตสาหกรรมยานยนต

ภายในประเทศ 

5. ทานมีความคิดเห็นอยางไร เกี่ยวกับศักยภาพในการรีไซเคิลซาก/ช้ินสวนยานยนตของประเทศไทย 

6. สิ่งใดที่เปนปญหา/อุปสรรคตออุตสาหกรรมยานยนตไทย ในการปรับตัวเพ่ือรองรับระเบียบ ELV 

 

กลุมอุตสาหกรรมยานยนต สภาอุตสาหกรรมแหงประเทศไทย 

1. บทบาทหนาที่ของกลุมอุตสาหกรรมยานยนต ตออุตสาหกรรมยานยนตไทยเปนอยางไร 

2. สถานการณปจจุบันของอุตสาหกรรมยานยนตไทยเปนอยางไร 

3. กลุมอุตสาหกรรมยานยนตมีการดําเนินการเกี่ยวกับระเบียบ ELV อยางไร 

4. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตออุตสาหกรรมยานยนต

ภายในประเทศ 

5. ทานมีความคิดเห็นอยางไร เกี่ยวกับศักยภาพในการรีไซเคิลซาก/ช้ินสวนยานยนตของประเทศไทย 

6. สิ่งใดที่เปนปญหา/อุปสรรคตออตุสาหกรรมยานยนตไทย ในการปรับตัวเพ่ือรองรับระเบียบ ELV 
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สมาคมผูผลิตชิ้นสวนยานยนตไทย 

1. บทบาทหนาที่ของสมาคมผูผลิตช้ินสวนยานยนตไทยตออุตสาหกรรมยานยนตไทยเปนอยางไร 

2. สถานการณปจจุบันของสมาคมผูผลิตช้ินสวนยานยนตไทยเปนอยางไร 

3. สมาคมผูผลิตช้ินสวนยานยนตไทยมีการดําเนินการเกี่ยวกับระเบียบ ELV อยางไร 

4. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตอผูผลิตช้ินสวนยานยนตใน

ประเทศไทย (ระดับผูประกอบการและระดับหวงโซอุปทาน) 

5. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตอความสามารถในการสงออก

ไปยังตางประเทศ 

6. ทานมีความคิดเห็นอยางไรเกี่ยวกับศักยภาพในการจัดการยานยนต/ช้ินสวนที่หมดอายุของ
ประเทศไทย 

7. สิ่งใดที่เปนปญหา/อุปสรรคตออุตสาหกรรมยานยนตไทย ในการปรับตัวเพ่ือรองรับระเบียบ ELV 

 

สมาคมอุตสาหกรรมยานยนตแหงประเทศไทย 

1. บทบาทหนาที่ของสมาคมอุตสาหกรรมยานยนตแหงประเทศไทย ตออุตสาหกรรมยานยนตไทย

เปนอยางไร 

2. สถานการณปจจุบันของอุตสาหกรรมยานยนตไทยเปนอยางไร 

3. สมาคมอุตสาหกรรมยานยนตแหงประเทศไทยมีการดําเนินการเกี่ยวกับระเบียบ ELVอยางไร 

4. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตอความสามารถของ

ผูประกอบการอุตสาหกรรมยานยนตไทย (ระดับผูประกอบการและระดับหวงโซอุปทาน) 

5. ทานมีความคิดเห็นอยางไร เกี่ยวกับผลกระทบของระเบียบ ELV ตอความสามารถในการสงออก

ไปยังตางประเทศ 

6. สิ่งใดที่เปนปญหา/อุปสรรคตออุตสาหกรรมยานยนตไทย ในการปรับตัวเพ่ือรองรับระเบียบ ELV 
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สถาบันยานยนต 

1. บทบาทหนาที่ของสถาบันยานยนต ตออุตสาหกรรมยานยนตไทยเปนอยางไร 

2. สถานการณปจจุบันของอุตสาหกรรมยานยนตไทยเปนอยางไร 

3. สถาบันยานยนตมีการดําเนินการเกี่ยวกับระเบียบ ELV อยางไร 

4. ทานมีความคิดเห็นอยางไร เกี่ยวกับการปรับตัวของอุตสาหกรรมยานยนตไทย เพื่อรองรับระเบียบ 

ELV 

5. สถาบันยานยนตใหการสนับสนุนการออกแบบยานยนต/ช้ินสวน เพื่อการReuse/ 

Recovery/Recycle อยางไรบาง  

6. ทานมีความคิดเห็นอยางไร เกี่ยวกับศักยภาพในการจัดการยานยนต/ช้ินสวนที่หมดอายุของ

ประเทศไทย 

7. สิ่งใดที่เปนปญหา/อุปสรรคตออุตสาหกรรมยานยนตไทย ในการปรับตัวเพ่ือรองรับระเบียบ ELV 
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APPENDEX D 

 

หลักเกณฑและวิธีการในการจัดการสิ่งปฏิกูลหรือวัสดุท่ีไมใชแลว 

 ขอ 1 ผูประกอบกิจการโรงงานที่ประสงคจะดําเนินการจัดการสิ่งปฏิกูลหรือวัสดุที่ไมใชแลว ตาม

ประเภทนี้ภายในงาน ตองดําเนินการดังตอไปนี้ 

  1.1 การฝงกลบ ใหดําเนินการฝงกลบ โดยจัดใหมีระบบกันซึม ระบบการตรวจสอบการรัวไหล 

ระบบระบายกาซและระบบบําบัดน้ําเสีย ตามความเหมาะสมของชนิดหรือประเภทของสิ่งปฏิกูลหรือวัสดุที่ไมใช

แลวนั้นๆ โดยไมสงผลกระทบตอสิ่งแวดลอม ทั้งนี้ตองไดรับความเห็นชอบจากกรมโรงงานอุตสาหกรรม 

  1.2 การเผาสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่มีคุณสมบัติไมเปนของเสียอันตรายใหดําเนินการ

โดยควบคุมคามาตรฐานของมลสารที่ระบายออกจากปลอง ใหเปนไปตามประกาศกระทรวงวิทยาศาสตร 

เทคโนโลยีและสิ่งแวดลอม เรื่อง กําหนดมาตรฐานควบคุมการปลอยทิ้งอากาศเสียจากเตาเผามูลฝอย ลงวันที่ 17 

มิถุนายน 2540 

  หามเผาสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่มีคุณสมบัติเปนของเสียอันตราย เวนแตจะไดรับ

ความเห็นชอบจากกรมโรงงานอุตสาหกรรม 

ขอ 2 ใหใชรหัสเลข 3 หลักที่กําหนดสําหรับการจัดการสิ่งปฏิกูลหรือวัสดุที่ไมใชแลว (Treatment and 

disposal codes) ในการแจงรายละเอียดเก่ียวกับสิ่งปฏิกูลหรือวัสดุที่ไมใชแลว ตามแบบ สก.3 และในการขอ

อนุญาตนําสิ่งปฏิกูลหรือวัสดุไมใชแลวออกนอกบริเวณโรงงาน ดังตอไปนี้ 

  2.1 การจัดการสิ่งปฏิกูลหรือวัสดุที่ไมใชแลว สามารถแบงเปน 8 ประเภท ดังนี้ 

   2.1.1  ประเภท 01  การคัดแยก (Sorting) 

   2.1.2  ประเภท 02 การกกัเก็บในภาชนะบรรจุ (Storage) 

   2.1.3 ประเภท 03 การนํากลับมาใชซ้ํา (Reuse) 

   2.1.4 ประเภท 04 การนํากลับมาใชประโยชนอีก (Recycle) 

   2.1.5 ประเภท 05 การนํากลับคืนมาใหม (Recovery) 

   2.1.6 ประเภท 06 การบําบัด (Treatment) 
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   2.1.7 ประเภท 07 การกําจัด (Disposal) 

   2.1.8 ประเภท 08 การจัดการดวยวิธีอื่นๆ 

  2.2 รหัสเลข 3 หลัก สําหรับการจัดการสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวตาม 8 ประเภทในขอ 2.1 

มีดังนี้ 

 011  คัดแยกประเภทเพื่อจําหนายตอ (sorting) 

 021 กกัเก็บในภาชนะบรรจุ (storage) ใหระบุลักษณะการกักเก็บและภาชนะบรรจุ 

 031 เปนวัตถุดิบทดแทน (use as raw material substitution) ใหระบุกระบวนการหรือผลิตภัณฑ 

 032  สงกลับผูขายเพื่อกําจัด (return to original producer for disposal) ใหระบุช่ือผูขายที่รับคืน 

 033 สงกลับผูขายเพื่อนํากลับไปบรรจุใหมหรือใชซ้ํา (reuse container; to be refilled) ใหระบุช่ือ 

ผูขายที่รับคืน 

 039 นาํกลับมาใชซ้ําดวยวิธีอื่นๆ (other recycle methods) ใหระบุ 

 041 เปนเชื้อเพลิงทดแทน (use as fuel substitution or burn for energy recovery)  

 042 ทําเชื้อเพลิงผสม (fuel blending)  

 043 เผาเพื่อเอาพลังงาน (burn for energy recovery) ใหระบุลักษณะการเผา  

 044 เปนวัตถุดิบทดแทนในเตาเผาปูนซีเมนต (use as co-material in cement kiln or rotary kiln)  

ใหระบุผลิตภัณฑ 

 049 นํากลับมาใชประโยชนอีกดวยวิธีอื่นๆ (other recycle methods) 

 051 เขากระบวนการนําตัวทําละลายกลับมาใหม (solvent reclamation/regeneration) 

 052 เขากระบวนการนําโลหะกลับมาใหม (reclamation/regeneration of metal and metal  

  compounds) 

 053 เขากระบวนการคืนสภาพกรด/ดาง (acid/base regeneration) 
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 054 เขากระบวนการคืนสภาพตัวเรงปฏิกิริยา (catalyst regeneration) 

 059 นาํสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวอื่นๆ กลับมาใหม (other recovery unlisted materials) ใหระบุ 

 061  บําบัดดวยวิธีชีวภาพ (biological treatment) 

 062 บําบัดดวยวิธีทางเคมี (chemical treatment) 

 063 บําบัดดวยวิธีทางกายภาพ (physical treatment) 

 064 บําบัดดวยวิธีทางเคมีกายภาพ (physico-chemical treatment) 

 065 บําบัดน้ําเสียดวยวิธีทางเคมีกายภาพ (physico-chemical treatment of wastewate) 

 066 เขาระบบบําบัดน้ําเสียรวม (direct discharge to central wastewater treatment plant) 

 067 ปรับเสถียรดวยวิธีทางเคมี (chemical stabilization) 

 068 ปรบเสถียร/ตรึงทางเคมีโดยใชซีเมนตหรือวัสดุ pozzolanic (chemical fixation using  

cementitious and/or pozzolanic material) 

 069 วิธีบําบัดอื่นๆ เพื่อลดคาความเปนอันตราย (other detoxification methods) ใหระบุ 

 071 ฝงกลบตามหลักสุขาภิบาล (sanitary landfill) เฉพาะสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่ไมเปน 

ของเสียอันตรายเทานั้น 

 072 ฝงกลบอยางปลอดภัย (secure landfill) 

 073 ฝงกลบอยางปลอดภัย เมื่อทําการปรับเสถียรหรอืทําใหเปนกอนแข็งแลว (secure landfill of  

stabilized and/or solidified wastes) 

 074 เผาทําลายในเตาเผาขยะทั่วไป (burn for destruction) เฉพาะสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่ไม 

  เปนของเสียอันตรายเทานั้น  

 075 เผาทําลายในเตาเผาเฉพาะของเสียอันตราย (burn for destruction in hazardous waste  

  incinerator) 
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076 เผาทําลายรวมในเตาเผาปูนซีเมนต (co-incineration in cement kiln) 

077 อัดฉีดลงบอ ใตดิน หรือช้ันดินใตทะเล (Deepwell or underground injection;  

sea-bed insertion) 

079 กําจัดดวยวิธีอื่นๆ (other disposal methods)  

081 รวบรวมและสงออกนอกประเทศ (collect and export) 

082 ถมทะเลหรือที่ลุม (land reclamation) เฉพาะสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่ไมเปนของเสีย 

อันตรายเทานั้น 

083 หมักทําปุยหรือสารปรับปรุงคุณภาพดิน (composting or soil conditioner) 

084 ทําอาหารสัตว (animal feed) เฉพาะสิ่งปฏิกูลหรือวัสดุที่ไมใชแลวที่ไมเปนของเสียอันตราย 

เทานั้น 
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