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Abstract

Project Code: RDG5030028

Project Title: = EU Environmental Standards, Impacts on Macro Economic and
Adaptation of Public and Industrial Sectors: The Case of WEEE and
RoHS Directives

Investigators: Lohsomboon P.1, Sumetchoengprachya S.1, Lecksiwilai N.1, Sathapanikkul

M.1, Suthammagidj N.2, Phrom-in N.2, and Ryosathiratorn M. 2

E-mail Address: pongvipa@tgo.or.th

Project Duration: July 2007 — July 2008

The Project on “EU Environmental Standards, Impacts on Macro Economic and
Adaptation of Public and Industrial Sectors: The Case of WEEE and RoHS Directives”
aims at investigating the adaptation process undertaken by related government,
industrial and academic sectors, during the “pre” and “post” enforcement of the EU
Directives on Waste Electrical and Electronic Equipment (WEEE) and Restriction of
Hazardous Substances (RoHS), their impacts on macro economic, including changes on
the structure of cost and production technologies. Furthermore, it analyses Thailand’s
adaptation capacity with recommendations proposed for future performance. The study
takes into consideration Thailand’s current capacity and limitations towards the
adaptations, as compared to other market competitors. Other environmental measures

are also taken into account.

The adaptation process undertaken by related sectors before the effectiveness
of WEEE and RoHS directives was investigated. It was found that Thailand’'s
performance on policy and strategy, including regulations to respond to the
consequences of both directives, was at the minimal level with gradual improvement
later on. It has led to moderate adaptation of the country as not all policies have been
implemented. With regards to key basic infrastructure to respond to WEEE and RoHS
directives, there has been no recycle plants established for WEEE management in

particular. Meanwhile, laboratories for testing substances restricted by RoHS Directive

! Thailand Environment Institute

2 Thammasart University



have been sufficient and capable of providing services in response to industrial needs.
The adaptation on this has however been at the moderate level as there has been a
lack of recognition and acceptance among trade partners. Additionally, the readiness
for proactively improving industrial potentials on the development of environmental
friendly products, production technologies, environmental and technical information, and
investment capital has been minimal, leading to low to moderate performance. Overall,
Thailand’s performance and adaptations, when compared to other competitors, is

consequently not at a satisfactory level.

The competitiveness of Thai products was also analysed; however, there was no
significantly clear changes during the preparatory stage. Although Thai manufacturers
have been faced with higher costs as a result of adaptation to RoHS, its exports have
remained advantageous over competitors’ due to a number of factors involved, including
Thailand’'s advantages from other types of trade measures and the capacity of Thai
industrial operators in rapidly adjusting technologies as well as electrical and electronic
product images to meet markets’ demands. Furthermore, it was found that more products
not meeting RoHS requirements would likely be imported to Thailand. They could
generate negative impacts on the environment and public health within the country,

unless appropriate restrictions and treatment of those substances be introduced.

As a result, in order to effectively enhance Thailand’s readiness and response to
other trade and environmental related measures, the research team has proposed the
following four key recommendations. First, Thailand’s policy should be prepared and
formulated with emphasis upon long term benefits and sustainability of the country.
Additionally, laws and regulations should be strongly and efficiently enforced in order to
ensure benefits of domestic manufacturers. Second, necessary infrastructure should be
developed and the capacity of involved personnel should be urgently enhanced and
strengthened to meet industrial demands. Third, information significant to government’s
decision making and industries’ operations should be developed and collected. Efficient
means and channels of information dissemination should also be established. Fourth,
research and development of new technologies and innovations should be encouraged
and database as well as knowledge necessary for the development of environmental

friendly products should be enhanced.

Keywords: WEEE, RoHS, environmental measures, policy adaptation, impact

assessment
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Executive Summary

The Project on “EU Environmental Standards, Impacts on Macro Economic
and Adaptation of Public and Industrial Sectors: The Case of WEEE and RoHS
Directives” aims at investigating the adaptation process undertaken by related
government, industries and academic sectors, during the “pre” and “post” enforcement
of EU Directives on Waste Electrical and Electronic Equipment (WEEE) and Restriction
of Hazardous Substances (RoHS), their impacts on macro economic, including changes
on the structure of cost and production technologies. Furthermore, it analyses
Thailand’s adaptation capacity with recommendations for future performance. The
study takes into consideration Thailand’s current capacity and limitations towards the
adaptations, as compared to other market competitors. Other environmental measures

are also taken into account.

Methodology

The research team applied the concept and conducted an assessment of WEEE
and RoHS Directives and their impacts on electrical and electronic industries, as well as
the related production chains. Under the study, six products with significant export
implications were selected, including 1) air conditioner, 2) refrigerator, 3) computer and
parts, 4) telephone and facsimile, 5) television, and 6) printed circuit board. Data was
collected through questionnaires and in-depth interviews on the actual circumstances as
well as exchanges of knowledge and experiences among working groups composed of
those from public, industrial and academic sectors. The country’s responses to WEEE
and RoHS was then analysed with detail on its operations, mechanisms and duration,
and subsequent changes, under the following four dimensions --(1) policy and strategy,
(2) regulations, (3) product standard and standardisation process and standard

certification, and (4) basic infrastructure to prepare for WEEE and RoHS as well as
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adaptations made among the private sector. Changes to manufacturers with regards to
production management process, production technologies, additional costs as a result of
favorable adaptation was investigated, including export price, constraints and limitations
against the adaptations among the Thai manufacturers.  Additionally, Thailand’s
performance in response to the directives was studied at the levels of policy, operations
and manufacturers, in comparison with other key countries in Asia exporting electrical
and electronic products to EU, including China, Malaysia, Korea and Taiwan. A
seminar with each group of stakeholders was continually organised to obtain comments
and recommendations so that the analysis reflected the most current situation. Finally,
lessons for Thailand’s adaptation in response to WEEE and RoHS Directives were
concluded and recommendations on future responses to environmental measures were

proposed.

Outcome of the Study

1. Adaptation process of Thai public, academic and industrial sectors

The study on Thailand’s adaptation process to respond to the Directives on
WEEE and RoHS took into consideration four issues of policy and strategy, regulations,
product standard and standardisation process and standard certification, primary and
necessary infrastructures. It was concluded that the adaptation of Thailand to respond
to the Directives was relatively low, both before and after the enforcement of WEEE and

RoHS.

The adaptation relating to national policy and strategy to respond to both
Directives was led by government sector. Before the enforcement of the Directives, it
was in a rather low level of adaptation. After the Directives became effective, the
government started to adjust and revise policy and strategy in order to minimise the
consequences of both Directives. However, the process of implementing policy to real
actions was rather slower than expected, resulting in its overall adaptation on policy and

strategy being at a moderate level.
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Regarding the amendment of regulations and standards to respond to
consequences of WEEE and RoHS, it was found that much was not done before the
Directives’ enforcement, except issuance of regulations so that impacts on used
electrical and electronic equipment imported to Thailand could be minimised, which was
seen as the response to WEEE only, while no responses to RoHS were made.
However, more responses were reported after that. These included the drafting of the
Royal Decree on Promotion of the Management of Hazardous Wastes of Used Products
to respond to consequences of WEEE and the drafting of standards for electrical and
electronic equipment that might contain hazardous substances, including the treatment
of some types of hazardous wastes, to respond to consequences of RoHS.
Nonetheless, up to now, the two regulations have not yet been announced and
enforced in Thailand, resulting in Thailand’s adaptation on regulations being at a

moderate level.

With regards to the adaptation on basic infrastructure development to respond to
WEEE and RoHS Directives, all government, academic and industrial sectors pursued
different important roles. In response to WEEE Directive, it was found that relatively
small progress was made in the development of a system of recycling and treatment of
electrical and electronic wastes, including a collection and returning system, recycling
and treatment facility for WEEE. Although the Thai government had made an attempt
to implement a pilot project on collecting and returning some types of WEEE before the
directive became effective, the waste collection system with hygienic and environmental
principles currently has not yet been in place, as being piloted. This was also the same
for the development of a recycle plant where the government had conducted a pilot
study and implementation to analyse the feasibility of developing the plant with the
provision of measures to promote the development of a recycle plant in the country.
However, with the enforcement of WEEE and RoHS Directives, only a few plants under
hygienic and environmental manner have been operating so far and not being adequate
to respond to generated wastes. Moreover, the existing recycle plants privately
operated were only equipped with basic recycling technologies i.e. sorting and removing
basic parts using man-power and no deployment of technologies to derive or separate

valuable metals. At the same time, there was no establishment of a factory to treat
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WEEE directly. Therefore, the adaptation on basic infrastructure to respond to WEEE

Directive, both before and after its enforcement, was relatively low.

The basic infrastructure in response to RoHS took into consideration the
laboratory to test substances in products. It was found that before the Directive became
effective, the adaptation of both the government and private sectors with capability to
test substances under RoHS had been low due to unclear testing guidelines.
Meanwhile, the test of six types of substances was beyond what was really needed as
at that time, manufacturers under tier 0 had already requested a test certificate of all
parts from their suppliers to ensure that all their parts had contained no substances
restricted under RoHS Directive. This had even brought some substances containing
no hazardous risks to be unnecessarily tested in the laboratory. However, after both
government and private laboratories were further improved due to government’s support
e.g. Ministry of Industry’s budget support to increase the capacity of laboratories of
electrical and electronic institutions, the provision of trainings to both manufacturers in
electrical and electronic industries and laboratory service providers of the six restricted
substances by the National Metal and Materials Technology Centre (MTEC) under the
ThaiRoHS network, the demand for laboratory testing for restricted substances became
in balance with the capacity of existing laboratories. Additionally, Thai manufacturers
became aware of selecting electrical and electronic parts to be tested. However, there
remained a problem of acceptance among trade partners resulting in the adaptation on

laboratories, after the enforcement of RoHS Directive, being at a moderate level.

The other two key adaptations undertaken in response to WEEE and RoHS
Directives included 1) the development of production process related technology and
management, and 2) research and development. The study found that the adaptation
undertaken by Thai manufacturers on production process related technologies and
management, both before and after the enforcement of RoHS was relatively low. This
was mainly due to significant dependence on foreign technologies and methods. Most
Tier 0 manufacturers were sub-contractors or branches of overseas multinational
companies. They could not undertake research and development activities on
production process related technologies and management as these were not the
headquarters’ policy. The adaptation of manufacturers was therefore seen through

purchasing machines manufacturing products without containing six restricted types of
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substances under RoHS, and equipments to test restricted substances. Manufacturers
under Tier 1 and 2 lacked of finance as well as knowledge and capable personnel to
conduct research and development on technologies by themselves. Consequently, they
had to rely only upon foreign ones. Meanwhile, little supports had been provided by

academic and specialised institutions due to limited budget.

Performance on research and development was also considered relatively low
during both “pre” and “post” enforcement of the two Directives, which could be

summarised into the following two.

1) Research and development as well as Design for Environment, considered
proactive means in response to international environmental related trade measures, was
found to be in a relatively low performance. Despite Thailand’s activities in this area,
they were limited to and hardly found among manufacturers. This was partly due to the
lack of completeness of national environmental inventory that would facilitate the design

and environmental impact assessment of product.

2) Research and development on substituting materials to respond to RoHS
Directive was found to be in a relatively low performance among academic and
specialised institutions as well as  manufacturers, during both “pre” and “post”
effectiveness of the Directives. Not much was done on this and most research
conducted by academic and specialised institutions were found to be repetitive of those
conducted internationally with intellectual properties. Thai manufacturers under Tiers 0,
1 and 2 did not have any research and development on substituting materials as the
headquarters of manufacturers listed in Tier 0, mostly original equipment manufacturers
(OEM) or branches of overseas multinational companies, did not have a policy
supporting research and development in Thailand. However, they facilitated the
adaptation through providing advice on substituting materials and supplier lists from
whom parts and raw materials meeting RoHS requirements could be purchased.
Manufacturers under Tiers 1 and 2 had constraints on investment capital and lacked
basic information, unable to undertake research and development on substituting
materials in a systematic manner, but would pursue a trial-and-error approach to

respond to current circumstances.
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The above findings have indicated that Thai manufacturers, the government,
academic and specialised institutions have not collaboratively enhanced the solutions to
production process related technologies and management; nor have they seriously
provided supports to research and development for the benefits of industrial sector.
This could augment existing problems on adaptation and self reliance among
manufacturers and could finally reduce competitiveness in international market.
Additionally, it could make Thailand be just an original equipment manufacturer (OEM)
without its own brands and heavily rely on overseas technologies. Should multinational
companies shift or relocate their manufacturing bases, the country’s overall employment
and economic system would be significantly affected. An example could be seen
through the change of TV technology from CTR produced in Thailand to LCD where
manufacturing base was shifted to other countries with more enabling environment like
Malaysia, etc. It could furthermore prevent Thai manufacturers from upgrading themselves

to original design manufacturer (ODM) who could possibly produce its own brand.

2. Impacts on exports and competitiveness of Thailand

The study found that the competitiveness of six targeted products, i.e. air
conditioner, refrigerator, computer hard disk, facsimile, television, and printed circuit
board remained the same. The number of manufacturers involved in assembling parts,
under Tier 0, remained unchanged, while manufacturers under Tiers 1 and 2, who were
suppliers, appeared to be able to adjust their products according to RoHS requirements.
Only a few manufacturers were found unable to adjust. However, there was no
substantial evidence indicating whether those who failed to adjust had to close down
their business or perhaps distribute their products to other manufacturers in Tier 0 who

would not export to EU market.

At the same time, Thai export structure also remained unchanged. According to
the study, export value of the six targeted products to the world and EU market tended
to increase (except for facsimile). The ratio of Thailand exports volume comparing with
World exports volume of the same products to EU market also increased for

refrigerator, facsimile, colour television, but seemed to decrease in air conditioner,
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computer hard disk and printed circuit board. However, this has indicated that EU has
remained the important market for products with increasing share. While those with
decreasing share, it could possibly assume that EU market has become less significant
as Thailand could export more to other markets. However, it could not be substantially
concluded whether this market shifting was a result of WEEE and RoHS Directives or
other factors e.g. impacts of changing technologies for air conditioner and computer
hard disk, etc. Additionally, it was noted that the market share of Thai six targeted
products to EU market was considerably small, compared to that of other market
competitors like China, ASEAN-9, South Korea and Turkey. It has indicated that EU
has depended upon other countries for these products, especially China, rather than
Thailand. It was also worth noting, although the market share of the Thai six targeted
products was smaller in EU market than that of other competitors, the Comparative
Export Performance (CEP) of Thailand was higher than that of other competitors like
China, South Korea, ASEAN-9 and Turkey. This has indicated that the competitors, like
China, have had more types of products to be exported and hence less significance on

those under the study, than Thailand.

Regarding the change of manufacturers' cost, it was found that the total increased
expense of over 70% incurred by those manufacturing air conditioner, refrigerator,
facsimile and printed circuit board, as a result of their adaptation to RoHS Directive, was
accounted for commissioning external consultants to conduct product testing. At the
same time, the expense of over 95% incurred by those manufacturing hard disk and
colour television was on equipments for testing and installation of new technologies. In
addition, there were other factors influencing the total cost, but not considered direct
expense of manufacturers in each Tier. These included the cost of headquarters in
providing assistance to branches in Thailand through global network of business supply

chain or expert advice to manufacturers in the subsequent Tier.

Nonetheless, the cost burden of testing has remained with manufacturers in
Tiers 1 and 2. They have to prove that their products meet RoHS requirement, but this
also depended upon the risk of that particular product and frequency of testing.
Moreover, should changing machine is needed so that production could meet RoHS
requirement, the unit cost of production would increase at the beginning of its

enforcement.



Executive Summary

Project on “EU Environmental Standards, Impacts on Macro Economic and Adaptation of Public and Industrial Sectors: The Cases of Waste WEEE and RoHS Directives”

With regards to impacts of WEEE and RoHS Directives on import structure, an
increasing trend of products from other countries, not meeting RoHS requirement, to be
imported to Thailand, was observed, should Thailand not implement and enforce its
regulations related to electrical waste treatment and measures on the management and
the use of hazardous substances in electrical and electronic products. It was found that
more products from some developing countries like China, Malaysia and Mexico were

imported to Thailand.

It could be noted that, despite an increased cost of adaptation to RoHS
Directive, Thailand has remained its competitiveness in EU market. This has been due
to at least six significant factors. Manufacturers have obtained assistance from overseas
headquarters through business supply chain. Additionally, they have been able to
change their production technologies and their product images to respond to
circumstances in a rapid manner; therefore, exports to EU market have not been
interrupted. This has indicated that Thai manufacturers have capacity to adjust at a
certain level. At the same time, the outcome of the study on WEEE and RoHS
Directives has provided some broad perspectives, signals and precautions to the Thai
government and industrial manufacturers, enabling some preparation and capacity to
adjust. China, the key competitor, has been faced with overwhelming products and
questions of quality and safety of the products as well as labour disgrace behaviour and

management; therefore, EU has turned to import from Thailand.

Due to the small number of examples of small and medium sized enterprises,

the level of impacts on them therefore could not be completely analysed and concluded.

3. Domestic Impacts

The outcome of the study on Thai import structure indicated an increase flow of
products, from other countries, not meeting RoHS requirement to Thailand. [If Thailand
does not implement or enforce regulations or measures for fully integrated management
of WEEE and does not have regulations restricting the use of heavy metals containing
hazardous substances in electrical and electronic equipment, the valuable materials and
raw materials that could otherwise be recycled would therefore be lost. Moreover, the

six types of hazardous wastes, restricted under RoHS Directive would persist and
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remain in the environment, enhancing negative and dangerous impacts on the public

health within the country.

Furthermore, if Thailand does not accelerate the enforcement of regulations and
measures for the management of WEEE and the control of original sources of restricted
substances, more additional impacts on national environment would be expected,
particularly when the evaluation of social cost of the management of five electrical and
electronic wastes between two different scenarios is made. Scenario 1 indicates
Thailand has neither regulations on the management of WEEE nor restrictions on the
use of restricted substances in electrical and electronic production (present situation),
while Scenario 2 considers Thailand’s existence and strong enforcement of regulations
and measures on fully integrated management of WEEE and strict restrictions on the
use of restricted substances in the production of electrical and electronic products. The
outcome has indicated that with the management of WEEE under Scenario 2, Thailand
would gain more benefits than continuing with Scenario 1, of up to Baht 96.9 million a
year, due to the recovery of WEEE valuable materials. On the other hand, taking no
action on the management of WEEE would create negative impacts on the environment

and public health in the country.

Under Scenario 2, Thailand would gain more benefits, than having no
restrictions on the use of restricted substances, of up to Baht 291.5 million a year.
Additionally, it would reduce the health related costs of those working in production
sector that would otherwise be directly exposed to hazardous wastes. Having no
restrictions on restricted substances in products would possibly enhance negative
impacts on the environment and public health, as in the case of WEEE, with additional
long term adverse impacts that have not yet been predicted due to the contamination of
hazardous WEEE to the environment. Should WEEE be left near agricultural productive
land, food could possibly be contaminated with the hazardous substances which would
impose risks and dangers to consumers in the country and exports of agricultural

products to other countries.

The above evaluation of social cost under the two scenarios has been an
estimation of future impacts which might be changed due to a number of factors,

including the capacity to sort and use recycled materials, the technological changes of
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products, the cost of materials, etc. ~Moreover, some information is needed for
comprehensive analysis, including statistics on the number of patients affected by the
six hazardous substances to indicate that the disease has been generated by the
contamination of hazardous substances into the environment. The impacts on health as
a result of hazardous substances contamination into the environment therefore could
not be comprehensively analysed and assessed (the research team took only lead into
the analysis and assessment). As a result, the cost of loss evaluated might be

underestimated and much lower when compared to other potential benefits.

4. Thailand’s adaptation as compared to other competitors in Asia

The comparative study of Thailand’s capacity to adjust and that of other key
trade competitors like China, Taiwan, South Korea and Malaysia, was undertaken,
revealing that Thailand’s overall performance was not at a satisfactory level when
compared to these competitors. Some of the adaptations were more impressive but
mostly they were behind South Korea, China and Taiwan. The result of the comparison

can be summarised into the following three.

1) Thai policy related adaptation to respond to WEEE Directive has been slower
than all four competitors. Thailand is the only one country having no enforcement of
regulations on the management of WEEE. With regards to RoHS Directive, Thailand is
only after China whose national related regulations and measures have already been
enforced. Thailand has been at the same level of adaptation as Malaysia, in the
process of preparing for measures to control the use of six restricted substances, and
well ahead of Taiwan where no signs of issuing any regulations on the control of

restricted substances have been indicated.

2) The finding on the operation related adaptation, in comparison with other four
countries, has indicated that Thailand has remained after South Korea, Taiwan and
China, as far as basic infrastructure development and WEEE collection system are
concerned. In addition, Thailand has only 11 recycle plants with simple WEEE
treatment technologies, while South Korea and Taiwan has operated their plants for
longer period of time and been involved in recycling more types of materials. Thailand

is also after South Korea and Taiwan on recycle technologies. As far as research and
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development to respond to WEEE and RoHS Directives is concerned, South Korea has
been well advanced, followed by Taiwan, while Thailand and Malaysia has little
performance on this. In contrast, both Thailand and Taiwan have been well advanced
with capacity in terms of the development of laboratories to test products (for the six
restricted substances under RoHS), while there has been no information indicating the

development on this in China, South Korea and Malaysia.

3) With regards to the adaptation among manufacturers, it was found that,
Chinese manufacturers could produce the largest number of products meeting RoHS
requirement, followed by South Korea and Taiwan. As for Thailand, adaptation on
manufacturing products meeting the RoHS requirement was mostly found in large
manufacturers as they were supported and assisted by multinational trade partners or
headquarters, while only a handful number of small and medium manufacturers
(returning the questionnaire) could produce products meeting the requirement. There
have been a number of factors contributing to this result. Some of the manufacturers
have not been involved in the supply chain of products exported to EU market or some
of them have directly exported their products to other regions and hence adaptation
towards the Directive has not been needed or necessary, etc. There has been no
indication or information available, as far as the establishment of a network to develop
products to meet WEEE requirement is concerned, in all countries under the study, with
an exception of China. A Green Design Network has been established as a forum to
exchange experiences and information among manufacturers within the country as well
as among different networks of each country. In addition, Thailand has established a
voluntary network of ThaiRoHS, a collaboration network among industrial, academic and
government sectors, to exchange technical knowledge and methods related to the

improvement of products in order to fulfill RoHS Directive.

Recommendations

The study on Thailand’s adaptation to respond to WEEE and RoHS Directives
has found that government and academic sectors has been well advanced in obtaining
and disseminating information to relevant partners and stakeholders. However, the

performance on policy and strategy formulation towards sustainability of the country and

11



Executive Summary

Project on “EU Environmental Standards, Impacts on Macro Economic and Adaptation of Public and Industrial Sectors: The Cases of Waste WEEE and RoHS Directives”

participation in setting up trade and environment related regulations, in a proactive
manner, has been at a moderate level. Others, including the completeness of database
system necessary for the assessment of national circumstances, the development of
basic infrastructure, the database system that would facilitate the research and
development of products, and the revision of regulations, policy and measures to
prevent negative consequences and increase competitiveness of industrial sector, have
remained relatively low. Therefore, to enhance Thailand’s readiness to effectively
respond to trade and environment related measures, the following recommendations are

proposed

1) Formulate national policy taking into consideration long term benefits and
sustainability for 20-30 years in order to encourage proactive policy implementation in a
number of aspects. Both positive and negative impacts on socio-economic situations
should be carefully assessed prior to the formulation of any trade and environment
related policy and measures. Additionally, related government agencies should be

encouraged to accelerate the implementation of policies and measures.

2) Identify efficient and effective means to control and detect illegal traffic of
products not meeting the requirements under WEEE and RoHS Directives prior to the
enforcement of ThaiWEEE regulation and ThaiRoHS standard. This is to ensure
fairness among manufacturers and importers who have to bear excessive expenses
involved in the management of those illegal trafficking products (once ThaiWEEE
regulation is enforced). This would also prevent negative impacts of hazardous
substances contamination in products being imported, on the environment and public
health. Additionally, the enforcement of ThaiWEEE regulation and ThaiRoHS standard
should be accelerated and become top priority in order to minimise environmental and

health related damages and losses which could become more costly through time.

3) Develop necessary basic infrastructure for trade, investment and quality

living, aiming at sustainability as follows:
® Efficient freight system of goods with sustainable consumption of energy.

® Efficient and low cost pollution treatment systems for urban cities and
industries that would generate least negative impacts on the environment

and public health.

12
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® Develop fully integrated systems to recycle and manage electrical and
electronic wastes to ensure that valuable materials from electrical and
electronic wastes could be recovered and brought back into the production
process. Additionally, develop waste treatment plants with maximal
efficiency, low cost and least negative impacts on the environment and

public health.

® Develop electrical and electronic waste collection systems as well as
enhance safe and hygienic collection and sorting of wastes of those in the
informal sector (such as tricycle and junk shops). Then, register and grant
a permit to those in the information sector and private manufacturers
meeting the specified fundamental requirements. Furthermore, regulations
clearly stating that only those with the permit would be able to collect and
sort electrical and electronic wastes should be announced and enforced.
Alternatively, those involved in the informal sector could be encouraged to

collaborate with private manufacturers to ensure efficient performance.

® |mprove and upgrade laboratories to meet international standards so that
they are domestically and internationally recognised and accepted. This
could be achieved through the development of testing technologies and
methods, and enhancement of laboratory personnel to meet the
international standards. Furthermore, reliability of Thai laboratories could
be increased through signing of Mutual Recognition Agreement (MRA)
under bilateral and multilateral laboratories as well as certifying products
with involvement of organisations associated with EU and other
multinational companies having manufacturing base in Thailand or

contracting Thai companies for manufacturing.

4) Encourage mechanisms for the efficient dissemination of information related
to policy implications and technical and academic advice, and promote two way

communications among those related and manufacturers.

5) Promote and allocate budget for research and development of new
technologies and innovations, particularly those related to the design development of

products that are environmental friendly, energy saving and recyclable (eco-products),

13
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as well as encourage the capacity development of personnel in academic and industrial

sectors so that research and development on the above topics could be conducted.

6) Develop environmental inventory of primary material and energy database as

basic information for the development of environmental friendly products.

7) Develop a systematic and one-stop-service database system on economic
situation, industrial and personnel capacity, related regulations, standards and policy,
production technologies, related research for the benefits of industrial sector, including

toxic release inventory database categorised by sector of industries.

8) Accelerate the capacity building among involved personnel and the support to
Thai electrical and electronic industry in order to upgrade its role as original equipment

manufacturer (OEM) to original design and manufacturer (ODM).

14
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A1519 1-1 gammsdaaaﬂwﬁm‘"mﬂw{iﬂ uazdiannsefinguadngludiaanalan (20 mensusn)
WY | BTWLAITYRNIT
5 ulSauiay
RRIZF] I88NT HS Code 4 Digit 2546 2547 2548 2549
1 qﬂnirﬁméaaﬂamw“amaim:f«huﬂi:ﬂau 8471, 8473 8,122 9,096 11,484 14,576 4428
2 1993auas lulasuassuud (Integrated Circuit) 8542 4,619 4,956 5,506 7,063 34.61
3 \3asuSuamauazduLlsznay 8415 1,318 1,825 1,974 2,093 37.02
4 \3assulnsriaid 8528 1,135 1,576 1,488 1,783 36.35
5 m‘%‘aaqﬂmm‘"lw{ﬂw éjw?ﬁm@iaﬂaﬁmwﬂw% swflutluuas | 8535, 8536, 8537, 1115 1479 1316 1 353 760
WAIAILAN(FE, 8307, 18N, socket) 8538
6 IATWNN (Printed Circuit) 8534 630 967 1,123 1,046 39.78
7 lalaa mwﬁjm@]aim:qﬂmrﬁﬁaﬁaﬁw 8541 742 1,482 1,263 1,031 28.06
8 Lﬂ%‘addo-Lﬂéaaﬁ'u’iquwSLam Anglnydwed \asaaLseny 8525, 8526, 8527 1,359 1,087 819 1,000 -35.92
9 diiu Idauuisen 8414 498 619 766 882 43.53
10 | swlwW gasal 8544 394 512 623 739 46.67
11 gawdyen amﬂ“?"aﬁuimﬁﬂﬁ(mUmmﬂ,ﬁﬁwqﬁﬁmﬁﬂﬁ) 8529 459 525 534 713 35.58
12 naedag TV,VDO 8525 970 973 761 681 -42.55
13 NaLmafian (Maaliiu 750 w) 8501 31 278 412 660 95.36
14 dutszney ia3es3dla,vCD,DVD 8522 652 601 643 637 -2.43
15 \AINDALNTRLTES VB IATEITNAINL T 8414 572 527 581 592 3.32
16 Lﬂéaagﬂﬂim‘lﬂﬁéﬂ%%’uimﬁwﬁ w3alnsia qﬂnizﬁéuﬂ 8517, 8520 338 452 476 582 41.91
17 | wieawdsulnvhoiinagaaf (Power Supply) 8504 218 190 318 562 61.22
18 \s09gnen 8450 440 527 478 525 16.20
19 wnavlulasiaw 8516 247 368 435 505 51.01
20 INUUALARNULAZIWULLARA, L CD STLUBANEDS AW 8523, 8524 196 370 441 489 59.87
w3asWvhuazBidnnssfindau 9 4,239 4,749 4,457 4,274 0.81
FINTIRNA 27,882 32,519 35,146 M,175 32.29
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A1319 1-2 Hamms@iaaanwﬁmﬁmﬂw\jﬁLLa:SLﬁﬂmaﬁmﬁaavLmvlﬂﬂ'a@m@aﬂqukﬂ (20 T18NSHIN)
AU | BTWLATTYRNIT
5 ulSauiiaw
CRIZT 918117 HS Code 4 Digit 2546 2547 2548 2549
1 gUnsniindesnanfiuimaiuazdiuyszney 8471, 8473 1,628 1,310 1,458 1,730 5.86
2 \sessuamauazaInlIznay 8415 341 299 516 901 62.10
3 299 nunazlulasuamanud (Integrated Circuit) 8542 762 730 939 833 8.58
w3asaUnsoilnrn dmsudadetasiuisasiirn Tawfisuduus: | 8535, 8536, 8537,
4 : PR 127 118 200 270 53.05
WHIAIUAN(FE, 530F, 1an,socket) 8538
5 wsaasulnavients 8528 91 161 197 254 64.04
6 | n3esse-taiasiuingInaiay Inglnadw tndaaisans 8525, 8526, 8527 134 130 189 239 44.12
7 \50alnIEns 8517 99 139 132 172 42.19
8 1993AUW (Printed Circuit) 8534 171 119 94 144 -19.11
9 iw3aadonliivhafiasgnsi (Power Supply) 8504 70 77 63 121 42.30
10 | wnavlulasiaw 8516 6 21 29 119 95.23
11 | ndasdne TV,VDO 8525 3 7 8 107 97.50
12 gullsznaueassulnsrien (@pamea,gingwialnaviest) 8529 43 35 33 97 55.54
13 sudsznau 1n3ediale,VCD,DVD 8522 117 110 100 71 -65.70
14 \A3843ale,VCD,DVD 8521 20 20 42 64 68.88
15 | 'lalaa mﬂw‘ﬁamaim:qﬂﬂirﬁﬁaﬁ"aﬁ’l 8541 44 43 58 62 29.38
16 | awlw gamol 8544 52 36 38 57 9.61
17 valaasian (Madlaiiin 750 w) 8501 50 31 37 55 9.74
18 Lﬂ%iaﬂﬂaNLWfﬁL‘Ha%’UaﬂLﬂ%adﬁqﬂ’ﬂNLﬁu 8414 24 19 35 55 56.80
19 ﬁﬂwwmzJLﬁm,"LuIﬂﬂWuqmﬂ%'awmmﬁm 8518 22 19 19 48 54.87
20 Lﬂ%‘mqﬂﬂﬁm"l‘fﬁ%mfuimﬁ'wﬁ w3alnsa qﬂﬂizﬁﬁuﬂ 8517, 8520 25 20 29 38 33.96
w509 InuazBidnnsefingsu 9 421 418 379 523 19.54
FIMNINAA 4,250 3,862 4,596 5,961 28.70
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®1319 1-3 ﬁhmugﬂs:ﬂaumﬂuq@m%ﬂimvlwmLLa:SLé’ﬂmaﬁﬂﬁ

dszinnuaan UL aaiwsauaz
Inai nang W
\38adsUomMA wazdIMLTznay 48 134 182 9.30
WHWIDTRUA 32 80 112 5.72
Insvientd uazdrudsznay 28 66 94 4.80
waaw 13 77 90 4.60
wirauaalnnn 7 75 82 4.19
Insendt Insens uazsudsznay 15 60 75 3.83
%Vumuﬂauw“amafua:qﬂmtﬁm?mhﬂ 19 42 61 3.12
vainas W 11 48 59 3.01
ﬁLﬁuLLa:dmﬂsznau 15 28 43 2.20
\A389L% VDO VCD uazdiullsznau 6 25 31 1.58
\AS0agni wazdaIuLIznay 6 17 23 1.17
wilanstn 6 11 17 0.87
laloa nsuSamans Lmzqﬂﬂsrﬁﬁa@ﬁﬁﬁ 7 7 14 0.72
o lulasiaw 7 7 14 0.72
@T’aLﬁuﬂs:ngWﬂw wazeasumulnnh 5 8 13 0.66
UHIIATTIN 4 8 12 0.61
fan nIul38UgARIWNTIN, 2549
M1919 1-4 '5']%')%%300']%1%%@]a’]“ﬂjﬁwvl%lﬂqLLazaLaﬂ‘ﬂiaﬁﬂﬁ’
dssinnuannmi bt Aninsouaz
Tnai nang ERTV
w3astsuenme wazdudszneu 35,938 7,365 43,303 13.75
WHWIIITANN 29,126 4,030 33,156 10.53
Insvientd uazdudsznau 28,208 2,836 31,044 9.86
Insenst Invans uasdrudsznay 12,723 3,131 15,854 5.03
%umuﬂamﬁama‘im:aﬂﬂmtﬁm?aﬂhtl 13,287 2,318 15,605 4.95
ﬁLﬁuLLazdmﬂszﬂau 11,054 1,062 12,116 3.85
WaRa 7,648 3,131 10,779 3.42
NBL@B%VLW‘V’;I’] 6,660 2,423 9,083 2.88
wilouvaelnwh 5,009 3,993 9,002 2.86
wlanein 5,250 605 5,855 1.86
lalea nudaaas Lm:qﬂmtﬁﬁm‘"ﬁﬁw 5,205 319 5,524 1.75
1A30ITNHN uazdIuLszNay 4171 939 5,110 1.62
ﬁ‘al,ﬁuﬂs:gvl,w#% uaz@ad M wlnma 3,472 441 3,913 1.24
\A384LE1 VDO VCD uszdnysznau 2,291 1,200 3,491 1.11
UHIIATTIN 2,882 415 3,297 1.05

A ﬂ‘i%JIidd’l%aqﬂﬂﬁﬁﬂ‘ﬁN , 2549
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nﬂﬂi:mﬂiu EU @ad906935UU SCS  Qdue 13 FIN1AN 2548
(et bl

v

A o a s a 6 oA Y
nammmﬂl,maﬂ"ﬁ'l,wm LR Laﬂmauﬂammmammmgnuﬂ@ﬂ

B
U
lidaadednltsnalag

o

MRUENRAN W LA A DITUABTINLAT DI LT WA BLANNTO AN S bib

seuvaz liTuanTneIaslt W uazdianniainanduidanasne
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3)

4)

2.5) Qwﬁmﬁaaiawn”uﬁ'mﬁswu%’uﬁu (collective take-back systems)

2.6) ‘ﬁ’mLﬂ%ia\‘ilﬁ‘l/\lﬁ’lLLaZaLgﬂﬂiaﬁmgﬁli’mTJ&IvLﬁﬁmﬁ’]ﬁ\‘lﬂug°’1 T
VL@Té'“'iJmiomv’mwi’nfu (authorised treatment facilities)

2.7) molu 31 SUINAN 2549 @aINBAIIANTLALTILUIIN (rate of separate
collection) lef 4 nn./Uszmmunitenwd 1duadraias (ETmﬁzngﬂ

fnualninelu 31 sunan 2551)

N3UNUATN (Treatment)

Aa v

3.1) ;jwam@aﬂ%mﬂﬁﬂﬁﬁﬁq@lums Treatment, Recovery Las Recycle

3.2) M7 Treatment lnuNsaNNTINAIMTENLI@10AaNeanRaY LaslT
3%1J°’m°'@1m\1ﬂi:ﬂ’1wnuﬁlszy‘lumﬂmrm 2

3.3) MIIALNULazNINUA o site of storage WA site of treatment 689
@ﬁ"}Lﬁumﬂﬁgﬂﬁaomuﬁﬁmmiumﬂwmﬂ 3

3.4) wihswguiiiaen (Treatment facilities) da4ld3LauaIaIINN1
NTMT wazadTttnInlu Environmental Management and Auditing
Scheme (EMAS) 183 EU

msvnavan lzdseluninsan1sAnanin (Recovery)

HHAAGBI90A3 Recovery Systems fnsumnaIasls inwuasdidnnsafing

MALTILTINNN LS waz nelu 31 TuNAN 2549 93N Recovery Was Reuse 1A Lo

ANNAATINTABFTNIN LAZAATINTITTY autdwaastl vy Aardusagazuadtiinin

a a [ [ g
Laamaawammmma"l,ﬂu

NNIVLUIARATILNRNN R IR TURNIEN W 10 UTeinaniansia EU Twiwn

1 waeA1aN 2547 (EU10) lasunisaensianlwsasaasiidinanslunisifiusiusig 4

Alansudaaudad warluisasaanithnunsluns recovery, reuse and recycling aan

AN 24 18w IUDITWN 31 TWINAN 2550 antTualaldun lasun1srensa 12 Laan

1% ° ot A o a a [ i
IVYU/SVBINIIWININEINTIN Lﬂiﬂdlﬂﬂﬂ? LRSBLRNNIaUNINAL &I’ﬂ‘lﬂ%&l

1919 2-1
. n aaTMIUNIEQ/E/
. D oa e . ANIINITAB
ngal NRAHNAAN RN
1 n3adltvmalnanldluasiisau (Large household 80 % 75 %
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2 wnsasltamainilgluasaisau (Small household 70 % 50 %
appliances)

3 q‘ﬂﬂiﬂﬂﬂiﬂumﬂu (IT and Telecommunication equipment) 75 % 65 %

4 Consumer equipment L% Insvient 3“/1?.}1 Hi-fi ndasidla 75 % 65 %

5 gunsniliasaing (Lighting equipment) 70 % 50 %

6 wn3asiiolWnuas8iinnseiing (Electrical and electronic 70 % 50 %
tools)

7 POILEULEN (Toys) iATaaLanAanNulisuazAIosin 70 % 50 %

8 aunsninrsunng g3 lairmua #3 lairfmua

9 Lﬂ?édﬁm“h%?aﬂw@mm 9 (Monitoring and control 70 % 50 %
instruments)

10 qﬂﬂitﬁm’m“ﬂadﬁ’@‘[uﬁa (Automatic dispensers) 80 % 75 %

Gaantit | Gas discharge lamp 80

WNBLAG 1 oA wansnaeu AnzIUATIENUNIBLAsTIAKa lwanolul 2551

5) N13IUAABBUATLTINY (Financing)

5.1)

5.2)

5.3)

5.4)

mulwiud 13 Famaw 2548 fuAadasaandrlFinelunis collection,
o @ A ¥ P A &

treatment, recovery Wazlumsmdasnniatadls iNnuazBidnnsaing

ad A A a o
TagasniduuafdagiuIaaaal
A s (ai o o ai a Y A (3 @ A

HEAAIININ9AAANRAITUN 13 FINAN 2548 HNAAGBITURATEL

Nl TINUFNIUNAAN BN NABNAAAI18NNTNIINU Tz AU LN a5l

sinia3adlg inWuazdilinnsefinduesau guuveradu financing

schemes %38 recycling insurance %38 blocked bank account)

11131 historical waste (N9aaARBWIRA 13 Fannaw 2548) HHAAN

sTamagjﬁaas’aur’fufnﬁmauﬁﬂfﬁhUmmmuu’dmmm@

moﬂs:mﬂmaﬁmmlﬁ@ﬂ@Um%wi’m%'uﬁ@"ﬁaumlﬁﬁiwmomu

LL@ia:SﬂnLﬁuan’lﬁ WuwadSaulyle
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6) N1SIAYINVOARINA (Information)

v o v a

a ° A [y v o A o &
Hnfadasaarh aaummwalmﬂ%mﬂumaLiau"l,@mm 39

6.1) lusnoiniasasldinwnazdiannsafind lufsvzdunvaszna'ly

(municipal waste)

6.2) AnIiuTuINLuLAauen wazlszuusuaudumaiani:

6.3) mew%ﬁﬁﬁmadé’ﬁ

6.4) waﬂi:‘ﬂmiaqmmwLLazﬁaLLmﬁamaamﬂ WEEE

6.5) mwwmwaagﬂé’mﬁnmﬁ“ﬁmﬁaﬂ:ﬂuﬁmmzﬁlu” (FUMNLINUAS

Yozriadlae ‘a cross-out wheeled bin’)

FIMSUNR AN AN NINIARIANAITUN 13 FInTay 2548 AEERNER T,
La3agrang “ufsdsUuiuvezaw (a cross-out wheeled bin) mugmmuﬁﬁmu@lu
MANWIN 4 ém%’uLﬂ%"ﬂmmﬂmaﬁ'maoﬁwﬁmﬁaa@wuwﬁm"’msﬁl,wia:%mﬁumimas
waztAulaTa sl,uﬁhwnaaﬁaaumﬂ‘ﬁ;juammamﬁmsﬁﬁaﬁmﬁﬁmﬂu 19 duudiui
1908790 WAzLIILR Treatment facilities, Reuse and Recycle centers lénsu Aa M3
thifaen WEEE uazmsvinnauun g I@m:q’i’&@;ﬁad’mﬂs:ﬂauﬁmmsnﬁwmlﬁgﬁ

1o muﬁaﬁa\ﬁzqduuﬁmiqmiﬁumﬁﬂfﬁaﬂ

7) M13IANNIILINWBUAZUNAIING (Reporting and Penalties)

7.1) udazdsinadassanzidoudnia uaziiuTiunuteyalSunalsan
A o eAd A = v A A oA o & A
NRAAN N9 MALTILTIN e Aanunsaduaniwlenldsi uazn

ﬁWNW‘%VL‘IjLﬁavLﬁ TulauauvaInm LLE\T’JT]Udﬁuﬂmzﬂiiw’]%ﬂ’li'ﬂi’mnﬂ 23

7.2) n 3 1 dasdarinmenuwuiin@indsnsdjiaaiussiion WEEE

NENURUU LLiﬂﬁﬂGﬂ?ﬂUﬂQNii%’hx‘]ﬁ 2547-2549

7.3) drznanldfjufeusadoy WEEE  amenssuninsazdfiunimmig
L Qq: v e =) o { ‘&l 1
nguanolagaanniafaifien 2 ATy ddnRnasIzinIaIlugana

European Court of Justice
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21.2 @rved1ayvadIziiiay RoHS

suiley RoHS Qﬂﬂi:mﬂlﬁ‘ﬁamﬂ%mmmsé’umw g9t LAnlu

wnTaaldluazBianniefing lasfamensuninisglstidedn udazlngszndould

Y A Y v A

° A 8 A& A 49 v o o >
WwaadaITuRaraulumImIneIasl T MWLz BlannIainan I Tua 1Uaans wagang

D e

llslj’mLﬂ%ﬂdi?ﬂWW’lLLﬂ:ﬁLgﬂﬂiaﬁﬂﬁgﬂﬁdﬂuiumElz‘ﬁ’avl,ﬂ wazaniaIadlg WnWILa:
P—— P v & A o o vs & o A @ A A i °
dldnnsafindngniaiuiNeinauanlddn Adilansduaneifosdeguninuazinans
QI U & o v Q dl v A & = 6
RINARDN  TINIIRUa LAk InaunuwsITawauluiaIaslt lWnWnazaiannsafingas
™ 1 s oq; =1 =1 -7 o 0/ LU Qs dl U

umadasadznd dastu wifoy RoHS Sauiumsdnanisldmsduanondung las
I ndaldasduunu s13azia (Pb) Usen (Hg) uaaida (Cd) landouanazaiaud
rv)) Inalusfiue luddla (PBB) was Indlusdiue ladfia 8ines (PBDE) 1w
wn3adlg InvuazBianniefing meluiun 1 nangiaw 2549 lavasauaquuianmud
= o = o A o & A A & P e o
W@8INUIZIT U WEEE NI uNfan iUl AniaIasdan1anmsunng Lasnaan maine-
vLaJmmmmmsmLmu"ldiluma;ﬂ“u NIHa198 NS YR ULURI TRAVAIRITAWATIHN
[ U a L™ €d' s (% ‘:3/ > [ v a 1a
WUl TUa T ANNRA A WHN L TUNTITENLIY AWALAMNTIRTITINalwladUSu1

vouaoN lesumsoninlilluiasals lWwuazdiannsafingsa lUf
1) Usenlu compact fluorescent lamps lutSunalaiiin 5 Safniudenaaa

2) Usanlunaaavgealaimud wuuassdmnsuluwialy
2.1) waoalWilld Halophosphate fitsenlaliiiu 10 Saansusdanasa
22) waoalWAld Triphosphate o983 aundlndUsante baiiu 5
JaanIudarana
23) waaalWiild Triphosphate S129T5meTdsonlalsifiu 8 Sadnsu

fanaan
3) arMINNENIULAIVINRBAMN TusIuBlannIaing mangaaLiaLsﬁu@T

4) azmuaululanzaasy
4.1) 2aRB8YBIATNILAZLAAN IRTaen la hitin 0.35 % lassiwnn
42) annapvasazmuazagiiilouliliozialaliinig 0.4 % lastiwin

4.3) 9ARBHVBIATNILATNBILGY IRTazA la bitAin 4 % lagtinin

5) armlumstanizaganasunalgs aziivaniluialasneniaiaaiual
1y i inudays/aiudaya axmdaniluzuuiniainonauiiiaat

dl Y o Rt a {n‘
AlFF R TURAINT T
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6) unatloy lumstadaufmsiniiatasnunmsnansan

7) lasilsuanazauglunsdasnunsnanses

hasanUSurmnisssaaniaIaslt inwinazdiannsafinguaslszina ng

~ ' \ A o \ ~ &
Vl,'ﬂav\mwqisﬂwammnmmmLLaumummaﬂ ngi:wﬂumaowquisﬂmaaa
asRtaudinansznudanisiaanuaziaIegiazeding wingduialiaansadivaou
e luladnINRaauTaRI R A ﬁw@wﬁmm%aﬂﬂwmLLazﬁtﬁﬂmaﬁﬂﬁmao%ﬂmmm
ﬂ%’uﬂgqNﬁ@ﬁmsﬁvl,@‘faﬂ’mﬁqmmwLLa:L%ﬂ'ifnJi:mﬂ@jmia ﬁa:mmsmﬁwa@hmi

gaaantalagdy wazmisaalSunmansneluidawluiiuiaaas

éﬂ%%’ﬂﬂavwﬁywﬁmﬁg@ 2¢in15.80@ Public Stakeholder Consultation &1AU
WEEE lugh9szninademaman - nguaay 2551 Jadalidiznanznuuaasning
AALAWAY LA Public Consultation @34nan? auan AARARIRNIINNINRALIZANA
A AN vo ~ [ ' o a oA
‘qiﬂﬁ]ﬂvL@iUNﬂﬂiz“ﬂ‘i.lﬁ]’]ﬂi&ﬂﬂll@dﬂﬂ’]’) auiammmmvl,ﬂgiwauaw%ﬂ

http://ec.europa.eu/environmental/waste/weee/events weee en.htm 1

2.2 nsAEN¥IPVaIAIUITTINALNINUNANIENULbaIIN LT 8

WEEE L8 RoHS

o

=2 a A
NIFANBIIIEUN

A o

NAQLNEINUNANTZNULLE931N52L 81U WEEE 4049

°

1) M3AN®1284 United Nations University 1115849 "2008 Review of Directive

; ; : 4 o o X
2002/96 on waste electrical and electronic equipment (WEEE)" Fasavndulasl
f@qﬂszmﬁLﬁaﬂs:Lﬁuwamzqu@mwﬁmﬁmmﬁau LAIRENY kazRIANIINIdoy

WEEE I@ﬂﬁ?&ﬂiﬂﬁ?ﬂNﬂﬂi:ﬂUﬁWUﬁ]’mﬂ’]iﬁﬂHﬂ vLﬁ@ﬁﬁ

1.1) HANTTNUABRIWIAGDN : WUITMIGuAunanssidsy  WEEE lag
v = o @ 2 o a & A _ 6 = A a &
ﬂ’lﬁ]@muLLE]:‘IJ’]‘IJWE’mLﬂiaﬂ“ﬂWW’ILLa:aLaﬂ“niauﬂaaUﬁduﬂizaﬂﬁﬂ’lww’mﬂlu e

1 v a v 1 AI v &/
ﬂ'ﬂl‘ﬁLﬂ@]Nﬂﬂiz"{m@]’]%ﬂ’lﬂ@]E’Jﬁ\‘]LL’J(ﬂaﬂﬁJ&ﬂﬂﬂl%

1 { v
AN VBURIN thaieurope.net
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1.2) Nﬂﬂiz‘ﬂ‘u‘ﬂ’]ﬂﬂﬁ&gﬂ’]ﬁ@g- ﬂ?iti%ﬂ?iﬂ%%?iﬁ]y@ﬂﬁi . INANTIIFIIID
A Q/ & a o Qs a =) e
ﬂ’]‘JZI%ﬂ’]‘JU‘J%?Tﬂ@ﬂ’Wi ‘Ii\‘]ﬁﬂ‘i]ﬂi‘i&]ﬁ’]ﬂfy 2 ﬂﬁ]ﬂiiwiuﬂ’]iﬂiﬁ’liﬁ]@ﬂﬁﬁ fa N1y

aanzidauiaz UGW%N&I%SZ@TUUSHVWI WL

1.2.1) myzalganslassinvesdssnaaundnnd 27 Ussinalunis
sanzdouuszonunadasud 36.7 sugls f9 42.8 dAugls (Mmolddesundgiuninly

nan 8 Tluslumsiarinmeay 1 adb)

]
v

1.22)  eedazinonuediaioy 72 adufiuae (producer) uang

MNudasrarinluusazd

#ANAN wam:wuﬁmﬁunulmwu%wﬁu NINIIATULNABALRS
o a a A ' P ' @ ' Ao o @ ¥ o Aa '
AN ULNULAND 9 luudaziszing Sanuuandranuatiiveden lasdasaniinade
lassaiadunudia Taiwualungnansvasudazdszing uaziianndaslglunisdiuea

aunstiaulTuasngranaudazlszine

1.3) WANITNUNNILATHIAIRAT - dunuamnaia Il
1 £Z U a =4 =} ) a d' ¥ A& a 6Aa
wmmunumumﬂuﬂmﬂmnmﬂﬂmm:mu@mwnLmaﬂ%”lwmLmzamﬂmauﬂaﬂmﬁu
131 0.76 w”uﬁmgk mmzﬁﬁunmwmﬂmﬁ@LﬁumﬂLﬂ%ﬂﬂ‘ﬂwmLLa:SLﬁnmaﬁﬂﬁﬁ@
a o o o o a £ o o
wdu 2 Suauludidionns @ 2548) uazduyuammunsaiadude 3 Widuglylud
2563 lunsdinanunIndaiivaniaiadld innuazBiinnielindldggaanudmansd
fwuald (Fasesaz 75 dwsuiadaslsiWrawmalnnuas Sauas 60 sniLBUIALAN)

(AIM1319 2-1)

M3 2-2  HANTRNUNMAATEIMAaTdadsinasundn 27 dszinavasanniwg lsvlu

NIMNANTE AR NNTaUTL D8y WEEE Lﬁugmmu

AuNwABINARA (311gl3) GunwIm (A wals)
. M39ALAY e-waste . M39ALNY e-waste
W. €. N139ALNL e-waste N13IALNL e-waste
2548 764 1,692 935 2,045
2549 783 1,735 959 2,097
2554 889 1,970 1,089 2,381
2563 1,125 2,492 1,377 3,012

°7‘1l 41 “2008 Review of Directive 2002/96 on waste electrical and electronic equipment (WEEE)” (United Nations University, 2007)
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1319 2-2 URAIGUUEUINATLA (technical costs) lun1ITaLALLAE
a Aa =i =3 oAl v [ Aa A 7 =) a
Flmfa Sarwfiimeldnldannnisneiagduldainnisilada (revenue for secondary
materials) ﬁﬁuﬁunu‘i’m (total costs) zyudeandszny (guarantees) provisions LLg

@hl"ﬁ’ﬁhalﬁﬁ%%'uu%mﬁ@ﬂm,l,a:@hqﬂmﬂi
=) 6 v & 1 ~ = dld 1 v A
NANNIILATIZAVDITILINY LLam’vammmwUmwa@a@unu R

' D20 { A & @ o o
1.31)ﬂﬁlﬁﬂ?UﬁLWlebﬂﬂwﬂunuﬂﬁiﬂﬂLﬁﬂ@?ﬂﬁﬂﬁ?%%ﬂd%ﬂﬂ
A o Aa a 6 a o 6 ' Ao [ v
Lﬂi@dlﬂWWﬁLLﬂzaLﬂﬂﬂiauﬂﬁﬂlﬂGNﬂ@]ﬂmsﬂLL@]azﬂitLﬂ“ﬂﬂﬁ]@LﬂU‘l@]

1.3.2) wafllunmaiuliszuudifiunsedinunzaunge

1.3.3) FAFUVBITINLATBIMT LAz BLlannIafindanaatiuuazLa
1 =) § ¥ ~ =3 { U ~ A/ ~a
doUSunamniaIaslt iWwuazdidnnsefindnanainazifieduludssinaaundn 27

Uszina (Anaadsanndamandsiuineivaslunssuiiaveveilasng)

v [l a a s g 1
1.3.4) HanIznuvaIdunUasaamaldnIniavainianmd Iuagiu
a9aUsznavvaImnaIad bt INWuazBlannsafinauazinaluladn1ys lafan g

WaNINI wudwﬁunuﬁmmﬂﬁﬂﬁmaaNﬁ@ﬂ”mgrﬁwia:“ﬁﬁ@]luu@ia:ma
Pagmssamsmninioslt lnvnuasBiannsafindazuandnani lag naasmaiszinn 1A
fio wrasldlivhumnalng 10 sl dunumsususssaivdudununanlunsdams
d’mﬁunumﬂﬁﬂﬁmﬁuq fa dunulunisda nsAauun MI08aTUEIM Lazn A
Hasdn dunulunszuaumsslafauaz  recovery LLa:@TunuﬂﬁLmLLa:cjﬁﬂau Y
altanelidesuandranuanninns (@w\‘lLLﬁﬂ\‘llugﬂﬁ 2-1) FIRTUNRAAMNYT=LAN 1B
fa Lﬂ%adlﬁﬂwﬁﬂﬂizmﬂﬁ’lm’mLﬁuLLa:gTLL“ﬁLLﬁG (cooling and freezing appliance) GTWQ%
lunsthde lasawiznsusnals  CFC  aanananny Lﬂuﬁunuﬁﬁﬂlumsﬁ'@mi
wwdgnuNAaA NG CRT iusdinwisznay ﬁﬁunulumsﬂwﬂ'@Lﬂuﬁunuﬁé'ﬂ §I%

a s (aid £Z ci =} a s 6 = a s 6
wamnmmmmnugmq@ﬂawamm&mﬂs:mw 5B fa AN MU IELANRAA W

I@mﬂ%‘i’mﬁﬁﬁﬂ%wa@iaﬁunuﬁmmﬂﬁﬂ@”\mma RRGREGRIGE LR
1anduninauanlglng (secondary materials) lazannuazasmadianzianudanlng
v 1 1 v v QI g -5 4 %
uradlAtAwINTIaaalnd 2550 sanalwelatnuds 50-100 %l‘[s/@m anaunusan

aanabwil 2548
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zﬂﬁ 21 ﬁunu@i’mmﬂﬁﬂmawﬁmﬁmﬁS Uszinnanuszidey WEEE

€1,000

€800

€187 [ Transport and collection
(incl. access to WEEE)

€136 €259
B Shredding, sorting,

€400 ] . .
dismantling,

€129
- pretreatment

€200 + —

€600

O Recycling + recovery
s €240 processes

€ €12, €4 €8 €8

-€93 . . y
M Incineration and landfill

€284
-€200

-€400

LHHA Ca&F SHA CRT+FDP Lamps

‘ﬁlm : “2008 Review of Directive 2002/96 on waste electrical and electronic equipment (WEEE)” (United Nations
University, 2007)

mﬁm‘i’mm@u,a:wqaswmi’mqﬁuﬁﬁmé’umlﬂmi Tudselauaaain
m3ianld (downstream  fraction) uazmsindudiuuazisgnavunlilndludasiugs
A A | p= o ' AR v o
WNegwa e luladninindanaziniiwanise lluwauwiae rudstarnualuniinas
Iy ' ° o ° o ' o ' 2 o o o
Fudiu/n13dnde SnTuniadmaiudazdszinn SanunoTuiidunudniy
{ ¥ A d ' A ' ° o
wnTadlTlWanll  CFC Sagquuilowinazanaiuazaauum (flat  panel) F3a1ainazyinly

Y A & A P9 e i & & A o
@I%YJ%S’)&ILWNT%LﬁﬂGQ’]ﬂﬂWl“Eﬁ]WElﬁLLWG“lJ%I%‘I]%@Iﬂuﬂ’]‘iLLﬂﬂﬂ‘iﬂV]ﬂaﬂﬂ’mwﬂ@]ﬂmf’ﬁ

1.4) WanIENUAUFIAY g9l NTaUssiiunansenunidessnn e bu
pouzfl Wasnmsdufiunumuszioy Weee luudazszinavasannnglsldoaglu

TEOLIINABLNRY WANWLIN mmmmﬁfﬂmaa@u?‘[nﬁwadaﬂs:ﬁw%mw (N3l %

'
a 3 a

FaasauuaziBaasEgraas) lumsaiinnwneiduldensadvy WEEE nanade
Bauilnafianuaszntinisunuinsesan (lunsdusinuaziuniszdildinalunig
o A o A & A € & \ & A o &
Janmsoiniaiedlt iwnazdidannsaiing) unduirinls AecdiginadTadenns
o A o a o A v & A h A & PN Y 4
FAnIuAUFILINa N (Fanisaatiuaniasadbt inwuasBiannsafind launndn)

o v L =) U z
uazylRsznaalswlaunniu
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= Q/ [ A =3 '

2) FPWNIANBIVITFUIAEINOBANIANBINAUNY WY WEEE 289
o o o €8 o a2
sanpuazdszniald lasldaranisaiisdrlddrelunissiunuiasniefisves
we3aslt Inwnazdiannsafindudazana Tazaasdanltaialassin 16-98 sutlanaea
9 (1,120 - 6,860 81uUIN) K30 123-192 Uauadadu (8,610 — 13,440 LINABAK)
v o =< o e o A = A Y & o '
Jquadanguildegaifudszanaliinensilaoda 140 dudaud wasnwudn
RARIWIWANTT LTLAaaSININeITaaz 25 vasnaa 1y

3) TNUMIANBINANTENUVBINTUNMIAUAZAARINNTINVDILTZINABINY 1
hausuinan 4 2006) ladszidnuazidSoufsualtinslunsiidndeduvesuday

Uzne agens19 2-3

M99 2-3  uSounsunsdszunanisanlganslumssanismniasas bt Inwa e

AlannIafindsanis
wihe : Uaua
Uszine 2006 2007 2008 2013 2017
losuaud 153-156
waLdsw 155-158
RUAL 112-114
LLBRSUALA 103-104
ANINTEIANT 121-128* | 109-125 119-165 124-164

winomg : udunululessiviugusesszuununalulunsamaduiiung

%1 :  Final regulation impact assessment for the WEEE Regulations , 2006

4) lunsdnsvad V. Clements Nia1909lu Doing Business with the EU -
Waste management regulations: implications to electrical and electronic industries in
. v 1 CZK ] & o @ o [ Aa [ 6 ] v
Thailand lefinsuaasdldinslundaziuaaunmsmiasniunaan msindazdszinnld
[ 3 2] a o 6 1 ~a A o £ A Y 1 1 et &’ 1
@901 24 lasanAnladn niadmsiudazaiianindy darldaelaimiinu duagniu
A @ A ) ' ' \ ! d o o
Urzinnvesnfanmdt aladnmsutadungu g iu ngueiaaldlnvhluaiatenawe
waj (white goods) ngutadasld inwialwautuAianiolutau (brown goods) ngw
in3aslElWnWaunaLin (small household appliance) uaznguguniaiaass (ICT) uaz
YUADW/NTTLIBANILUNNTIANTVRILARzU TENa L% Tusiwnaasuan linsaiiasannd
anuduisgs drvusaiiasanimin wisdTanadagfsunninavanltlniuesd

lmanle tdudn
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M99 2-4  enlFanslunivaanismniaIaslt ilwnnazaiannsafindudazlszinnea

iy THLARzIWa o uTaINITIANTT

A lxInananibg (Uaws)

R 3asl#Inilln wiasls Wi iaann adaslalniidn ailnsal
NMILLNTURIN 8 1.3 0.26 4
nsthuasin 3.6 3.6 2 5
MIINAUN B LA 2.8 2.22 0.33 4.9
ANALAY 0.14 .030 .006 0.10

N 14.5 71 2.6 14

Au Doing Business with the EU - Waste management regulations: implications to electrical and electronic

industries in Thailand (2004), V. Clements.

5) TUNWMIANWIVES  Austria’s  FEEI (Fachverband der  Elektrounk

& U a v 1 Y { o a
Elektronikindustrie) 49 ladn13dinu3spenlddnsivadiiunmsenungnany WEEE lu
\iJa9 Bregenz War Weiz laamatianlunmssanmsmniaIasbt innuazdiannsafing

Usznavlide

5.1) Community system: szunfiguzuriasfiuduiiunsiaiiu Tloda uaz

a v o

[ a A a { ¥ (<3 ! o o
U N@‘ﬁaumunumimmumi N L\‘l%ﬁvL@ W1nNITAUAsTINLisuNIiNIaRIa N

©

a

uslnansinaniaIadlt W LaBLlaNNTaRng LN

f2p2d

5.2) Brand system: 5:uuﬁ@mﬁums€i’mﬁﬂ@ﬂ;ﬁ'@ﬁimmm LGN
a v v a Vo v Y a 1 YV $ =) l&l &’
brand Ua3I8UAN I@m;dwamm:;dmmLﬂu;diuwmaumlmw T AUIWANNNNN TS

IOV FUA

5.3) Retailer system: sruufiiadminonsdasiduddniiunmiaiiuuas

e A U Y vV Aa g a v
iUN@’I‘lIE]iJﬂ’]I“H"ﬂ’]EJ I@] ilvl,@] HNUITNNIIVUINVIURUAT

5.4) Community pool system: FUUNTUTUANUTNTUIINAUITLRATOL
T@ﬂLL@iaz"q&J"ﬁu%'Uﬂﬁ:lumw‘hLﬁummaz@hl%ﬁhﬂumsﬁ'mﬁmmwudaﬁmn
m?aﬂﬁ’lwmLLa:fﬁLﬁﬂwiaﬁﬂﬁvlﬂlﬁé’%'vlsﬁLﬁa YMNUTENTINAUTLANTEA LTI 8 I w5
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5.5) Retailer pool system: Lflm:uuﬁ%'uﬁmauimﬁ'uI@UQ@”@ﬁ‘immg

JuReTaulunITIaLAL LLa:iwﬁ'u%'uﬁmaulumimuﬁhvl,ﬂsl,ﬁ;ﬁ'vl,ém,ﬁa ﬁﬁhfﬂ@w&” )

AW (originator)

=S a a 1 U d' o v 1

nnuansdns wWisufsuarlginelassinndrurmldseniteszuunns
o A % A& a €p.id 1 A 1 o a L%
JansmniaTedld iduazBidnnsalindnidey 5 maden wudn madudwnulagls
32UU Community  system Aiguruiasfudiiiunmsiaiiu Tlmda uaziuiazeudunu
myduiunInanaaaziianlginudge vaeNszuy Brand  system Aidiiunsdaiiy
Imﬁ'ﬂﬁi”mum WALANAIN  brand TaIRWAN I@m;jwﬁmngﬁwLﬂTﬂLﬂu;ﬁ‘uﬁmau
AnlFine axiidunugege agwlananuwudn 11a3g1u (standardized) wialszdninw

o A o A& A € o A, o

lunssamaedasldlWnwuazBidnnisiindvasszuy Brand nauddngiga uazn1ssanis

% 1893201 Community fiendnga (duaasluaning 2-5)

1319 2-5 @Tu‘qm:uu fSUTUMIIALNU SlaAa waziiaa

Community Brand Retailer Community | Retailer pool
system system system pool system system
AW (1428 mio. ECU)
Foundation of pool 0.0 0.0 0.0 4.0 4.0
AYARINT 5.1 14.5 7.4 5.1 7.4
FAaLAL 0.8 2.0 1.3 0.8 1.3
ANULE 0.0 36 0.0 0.0 0.0
Andians (settlement) 0.8 28.2 25.7 23 3.1
ANAILAY 0.0 3.0 0.0 2.0 9.1
Judszanoe 0.0 0.0 0.0 1.4 1.4
frnaa 13.0 13.0 13.0 13.0 13.0
éfmgus'm 23.2 98.2 53.2 321 451
é’unuszuu 10.2 85.2 40.2 19.1 321
standardized 100% 832% 392% 187% 314%

RANBLAQ - @‘Tu'*qm:uu = ﬁunmm — @finae
* 1 ECU ~ 1.15 aaaan3anig

41 :  Take IT back — European approaches for setting up reverse logistic system (Carsten Nagel).

2-17




TBIURUVINY TOE

lassmmnasnsdufausasayesanmng snunanznudairsgiadoummausznilsudvesmaiguazningaamnaa: Ansnad WEEE uas RoHS

RIUNMINUNIBNWIE

NNIANEIITLAINGIITIG W LALINUNANITZNUVaITLT8Y WEEE 2:1%inlaqn
windnsiseulFiazdininanuaiussioy WEEE luudaziszinaass azvinlvuanseny
a A o P A edA . o o o A = ° o
Tl 9auva9m1nLaIad LT NN ILAZ B LA NNTaANEN A FILIARUAA LAY TINLYININA
AI U &/ a [ Q/ 1 a
qmmwadumaauﬁmu LLam@wam‘zﬂuLmaumqmamuwawguﬁm W6 L 1hLT
6 o a a o [ a Y dl ¥ A& a 6
LATHIANFAT ANIEILRRINBANNTTIT U a1V IR AuaLaTaI LT W BLlANNIaing
QI &’ qul v a W Qs =Y L= { QI &’ 4 v =) =) v v
LN mmﬂmunumsnmm:wmmwa@ﬂmﬁﬁmmmﬁaamﬂ;dwamaummaa
eﬁﬁLﬁumiw”@umNﬁmﬂ”msviﬂ,ﬁalﬁﬁqmauﬁ'ﬁLﬂuvl,ﬂmuiaﬁmumaasnﬁﬂu WEEE Aa
' o & o o = ’~ o & o A
gu1Innaasinlsznavladnedn uazsaru1Indnau S A lauInduaina eI
o v v o = L= o Q o L= 4 QI t&’ ¢ v
Aa 173 nwﬁmunﬂumsmLuumiamﬁu 111100 WaEfNAANILLNND %amunuh
' JX Y v & A ' ° o V& A g A va v v
muumuagﬂm:uumsmmumma:ﬂszmﬂmvl,ﬂlﬁ Lmﬂa:umu%mmﬁmum@aa
Qs 1 1 { Y A v @ A QI 3 1 o 1 1 o L
iumizagﬁ LLaxﬁSnmuﬁgwammaamwmamwmumuﬂu FIWNANTENUADRIANEI
laauntndszdinle thasannirdiininwanussidsy WEEE Lﬁaaglmwzfmﬁu A9

v : o a a { a &, 1 o v
1°1mm5m:m%ﬁﬁaa:mmmmLuumiﬂi:mumaﬂs:wuﬁmam@*’num Elﬁdﬂ&]vl,(ﬂ

) et =3 a v a 1 & a 1
fATUNIANENIFBNANITENUINNILTEY  RoHS  ludstssinanin o9luny
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a o A A =< =< o P |
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R1INAUNBRITOUATIU INAaN T LaTag I WA wazBLannIadndulIlszinn lawsa lal
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2.3 Nan‘szﬂn@iaQ’ﬂixnanmﬂﬂﬂuaxﬂ"ﬁﬂ%’uﬁ'wimmﬁﬂnWEEE
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manasaudndudasdnfiunmilaswiisnufiiunas wasd fidnns
Trace Element Analysis (TEA-Lab) fuwasifjidn1sitenzvinasaulng Fasanslay
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7N Electrical & Electronics Focus, gudinalulaflanzuaziaquismd

a 6 ¥ o 1 7 & A
nmyienziaduienluizgmunioudsaanlaidu 2 duaau Aa n13
o X . , A o a4 e X o 4
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