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Abstract: In electrical and electronic industries, some technical guides regarding
environmentally conscious design (ECD) have been published and the standard is being
prepared. It is important to make them appropriate and available to manufacturers. From
this view points, we surveyed the current status and the problems in integrating the
environmental consciousness into the existing product development processes in the
industries. In the survey, we visited fourteen manufacturers and discussed the following
issues: 1) Definition of eco-product, 2) ECD process and tools utilized and 3) ECD
management scheme. The survey revealed that three tools - product assessment, LCA and
database of chemical substances, were often utilized as design support tools, while
systematic design tools available in early stage of product development were not introduced.
Further, we found that manufacturers require strategic approach which assures consistency
between the companywide environmental goal in the medium term and the environmental

target to individual product.

1. INTRODUCTION

The approach on the environmental protection of the
enterprise shifts from environmental consideration in
the factory to the development of environmentally
conscious product (ECP) because of the strong
concern for environmental aspects of the product in
recent years. Therefore, the importance of the
environmental conscious design (ECD) increases
more and more.  Especially, in electrical and
electronic industries, some technical guides regarding
ECD have been published and the standard is being
prepared in IEC TC111. Itis important to make them
appropriate and available to manufacturers. First of
all, it is necessary to understand the current state of
the approach of ECD in the industrial world.

Some survey researches about current status and
the spread strategy of ECD in the industries have
already been done (e.g. [1], [2]). Some of them are
the questionnaire surveys concerning the motivation,
ECD tools used and the environmental aspects
considered in the enterprises, however, they are not
investigations how ECD is simultaneously practiced
in the new product development process. The
following researches are enumerated as the ones of
treating the concrete relation between product
development and ECD. Lindahl et al. focused on

ECD method and tools, and compiled the feature of
the ECD tools accepted easily by the designers [3],
[4]. Ernzer et al. executed survey to the
manufacturers in Germany, and considered the
strategy for implementation of ECD in the daily
design work from the viewpoint of the new product
development process and the organization in the
company [5].

The Life Cycle Design (LCD) Committee
organized in the Inverse Manufacturing Forum
established in 1996 has examined upgradability of
the product and possibility of parts reuse from the
standpoint of design method [6]. For the purpose
described above, this committee surveyed the current
status and the problems in integrating the
environmental consciousness into the existing
product development processes in the Japanese
industries last year.

2. METHODOLOGY

2.1. Object of interview

In the survey, we visited eight manufacturers of
electronic appliances such as washing machines and

air-conditioners, three business machine
manufacturers producing copiers and printers, and



three manufacturers in automobile industry, for
comparison. We made interviews and discussion with
product design engineers and technical staffs from
the environmental management department.

2.2. Questionnaire

For the smooth and efficient discussion, a
questionnaire was sent to a company beforehand, and
the interview was carried out along the questionnaire
basically. The contents of the questionnaire include
the three main topics as follows:

2.2.1. Environmentally conscious product (ECP)
First of all, we asked progress in development of
ECPs. The questions include

- Internal name (e.g. green product, eco-product)

- definition (criteria of assessment)

- Labeling for ECPs

- Proportion of ECPs in all products

2.2.2. Environmentally conscious design (ECD)

process and tools utilized

Next, we asked the company standard regarding to

new product development process as well as ECD

process. We also asked which tools were utilized for

ECD. The concrete survey items are as follows:

- Process for new product development described in
company standard

- Process integrating environmental requirements to
products and support tools

- Referred guidelines or documents (e.g. IEC Guide
114 ISO TR 14062 product assessment
guidelines published by industries association)

2.2.3. Environmentally conscious design (ECD)
management scheme

The final question is concerning management scheme
for ECD. There are two major interests concerning
ECD management. One is consistency of the
environmental targets for the whole company and its

Table 1 Survey results on ECPs in each sector

Common Manufacturer of electric Business machine Automobile
appliances maker manufacturer
Question
Internal e The names to e Environmental aspects | e The efforts to Lower exhaust
name environmentally of products are advance the emission car is
conscious evaluated from the circulation-type recognized as a
Definition | products are three main viewpoints production such as green product.
(Criteria of | various like of “material”, parts-reuse is Fuel consumption,
assessment) | “Eco-products” “energy”, “toxicity” remarkable exhaust gas and
or “green because these items are compared with noise are main
Labeling products.” measurable by design other industries. targets to improve.
for ECPs o The standard is engineers. o "Typel” However, the
set so that the Environmental profile environmental above three items
ratio of eco- of products is actively labeling like have been

products to all
products may
become several
percent. 60-80%
of products come
to fill the
standard in five
years.

e Recognition of
environmentally

provided to consumers.
The green products are
recognized by the
evaluation items that
relate the items of
product assessment
used on design stages.
In addition, the
product with the
feature of the industry-
leading might be called

conscious a “Super-Green
“design” is Product.”

lower than "Type II"
environmentally environmental labeling
conscious by 1SO 14021
“products.” (Self-Declared

environmental claim)
is used.

Ecomark in Japan
is essential for
printers and
copiers.

e Many companies
are involved in
type 111 labeling
that based
quantitative
evaluation.

e Type Il labeling is
also used at the
same time.

considered as the
essential qualities
and performances
of products.
Chemical
substances
management at
manufacturing
stage is promoted
through supply
chain.
Recyclability has
been recognized
as important
concern on design
issues.




Table 2 Survey results on environmentally conscious design process and tools

common Manufacturer of Business machine Automobile
electric appliances maker manufacturer
Question
ECD e Design Review (DR) is | « Environmental e Green purchase | e Use of IMDS is
process executed on each design | product is big motivation in progress in
stage such as product | assessment must | of automobile
planning, conceptual design, | be carried out on | environmentally industry.  When
detail design, and | Design review | conscious design. LCA is executed,
testing/prototype. (DR) according to the data on parts
e Main ECD support tools are | the standard in the | ¢ Green and materials
Design product assessment tool, | company. procurement and should be
support LCA and chemical chemical provided  from
tools substances database. substances suppliers along
¢ Disassemblability evaluation | e Their own | management have the supply chain.
tool was used, but it is not | product progressed. e Product
often used. One of the | assessment items assessment
reasons is that design | and criteria are | ¢ Some companies | guideline of
engineers  have already | made referring to | are equipped with industrial
Referred recognized the points of | the guidelines of | the digital tools | association
guideline | disassemblability ~ without | their  industrial | such as 3D-CAD, | focuses on
using such tools. association. so that LCA are | recyclability.

e Product design considering carried out easily. | o Introduction of
product’s lifecycle has been 3D-CAD has
executed, but the design of progressed, but it
product lifecycle itself is not is not used for
examined enough. the purpose of

e Product designers do not ECD.
know well the international
guidelines related to ECD
such as ISO TR 14062.

products. The other one is implementation structure
of ECD. For instance, in some companies, the
environmental expert might be involved in product
development from the early stage of design. On the
other hand, the environmental expert might only
check the environmental aspects of the product which
design engineers have developed in some companies.
Related to these issues, we investigated the following
items:
- Indicator for the environmental target management
- In terms of environmental targets of products, goal-
setting process on design specification
- Role of each division involved in ECD
- Internal interaction between each division

3. RESULTS
3.1. Survey results on ECP
Table 1 shows the survey results obtained through the

interviews. There are various ways to call
environmentally conscious products like “ Green

product” or “Eco-product.” Generally, recognition
level of ECP is higher than that of environmentally
conscious design (ECD). It seems that the result of
low environmental impact is more important for
manufacturers than the process of ECD. In terms of
environmental labeling for ECPs, manufacturers of
electric appliances and business machines are active
in disclosing the environmental information
compared with automakers.

3.2. ECD process and tool utilized

Table 2 shows the survey results on ECD process and
design support tools utilized. Product development
process usually consists of four stages such as
product planning, conceptual design, detail design,
and test/prototype. Design review (DR) follows the
each product development stage. There are three
major ECD tools, which are “product assessment
tool”, “LCA”, and “chemical substances database.”
DR is important in ECD process as well as in the
process of a new product development. So product




assessment tool is necessarily used to check the
progress of ECD on every DR. On the other hand,
systematic design tools like QFD available in early
stage of product development were not introduced.

3.3. ECD management scheme

Table 3 shows the survey
management scheme. Many companies use the idea
of environmental efficiency (eco-efficiency) and its
factor as an indicator for measuring progress of ECD.

results on ECD

Eco-efficiency is a good indicator when we consider
trade-off between functionality of product and the

Table 3  Survey results on ECD management scheme

common Manufacturer of electric | Business machine Automobile
. appliances maker manufacturer
Question
ECD eEnvironmental goal | e In some cases, the | ¢ As  for  the | e The restriction is
management of the  whole | environmental targets environmental big driving force for
scheme company is set in its of the whole company consideration advancing
midterm plan. and each business unit items such as | environmental
-goal setting eIn many cases, the | are decided at the energy  saving | responsiveness.
environmental conference where the and parts reuse, | Technological
target of individual representatives from they might be | development is
product is not | the environment treated as well as | usually  progressed
consistent with the | division and each the conventional | with a target that is
environmental business unit design higher than
target of the whole participate. requirements, restriction level.
company (see | « The  environmental and ECD is| ¢ LCA is basically
section 4 in this | target for individual advanced implemented by the
-linkage paper). product is often set | without specialist of
betweennew | eMany  companies | inside business unit. especially environmental
product use the idea of | e The approaches that | considering management
development environmental promote the | "Environment." | department.
and ECP efficiency (eco- | designers = ECD are | ® Some companies | e The improvement

development

efficiency) and its
factor as an
indicator for
environmental
improvement.
eThere are various
ways to evaluate
functionality of a
product that is the
numerator of
environmental
efficiency.

elt is important to
integrate
environmentally
conscious  design
into usual product
development
processes. Namely
it is necessary for
manufacturer to
construct the system
by which designer
can work on ECD in
extension of usual
task.

executed in  some
companies. For
instance, the

education concerning
ECD is executed to

the designers. In
addition, the
designers ~ ECD
synchronizes with
their performance
evaluating.

Environmental
consciousness might
be achieved by the
element technologies
like newly developed
materials and energy
saving technologies
proposed from
research division. For
this case, feasibility
study is examined at
the former stage of
product planning.

attach
importance to the

education of
training  related
to ECD and the
demand

extraction from
the recycling
site, etc.

e The acquisition
of high-quality
recycled material
becomes a
problem for
advancing
utilization of
recycled
material.

of an environmental
performance is often
the same as the
improvement of the
product function.
Therefore, the
development of
environmentally
conscious  product
accompanies a
hardware
technological
innovation.

e Preparation for
RoHS was very
difficult because the
information of
chemical substances
had to be collected
along the supply
chain. Especially, it
was severe for the
small and medium
sized enterprises to
response  to  the
requirement.




environmental burden. There exist various ways to
evaluate functionality of a product, however,
standardization for the measurement of functionality
seems to be necessary. Further, some companies take
sales volume as the added value which is the
numerator of the environmental efficiency when they
set the environmental target for the whole company
(see section 4 in this paper).

The distance between new product development
and ECD is becoming closer. For instance, some
companies have constructed the system that
automatically calculates the environmental burden
from the result of the product assessment or CAD
data. As aresult, designer's task is reduced, and ECD
comes to be merged with usual product development.

, - Uifecyels ~
N simulation !

- . ~
1 ,~ Environmental >
: | \ QFD ’

__________

Elemental tech.
Process tech.
available

Product assessment
Evaluation criteria

Chemical
substances
database

Testing / Prototype

DR3

Fig. 1 Current ECD process and future works

4. DISCUSSION
4.1. ECD process in Japanese electronics industry

Through this survey, we found the current ECD
process in Japanese electric and electronics industry
as shown figure 1. In this figure the items
surrounded with the dotted line should be added to
ECD process in the future. Namely, systematic
design tools like QFD should be introduced in order
to analyze which environmental parameters are
important  for  satisfying the environmental
requirements in early stage of product development
[7]. Further, life cycle planning by using life cycle
simulation is necessary for consideration of the
optimal life cycle scenario of a product [8], [9].

4.2. Consistency concerning the environmental
target

All companies we interviewed are big companies
which have several business units. They have to
allocate the numeric target for reduction of the
environmental burden to business units.  Each
business unit has to set the environmental target for
individual product so that the amount of reduction on
the environmental burden could satisfy its own target.
Most companies use eco-efficiency as an indicator
for environmental management. If the definition of
the added value in product’s eco-efficiency is
different from the whole company’s one, it becomes
more difficult to manage progress in ECD.

5. CONCLUSION
The survey revealed that three tools - product

assessment, LCA and database of chemical
substances, were often utilized as design support

Eco- _ Added value Added value = Sales volume
efficiency Env. load / \ \
Business Unit | | Business Unit | | Business Unit | | Business Unit |

SEC)

Added value = Function of product

Fig. 2 Consistency concerning the environmental target



tools, while systematic design tools available in early
stage of product development were not introduced.
Further, we found that manufacturers require
strategic approach which assures consistency
between the companywide environmental goal in the
medium term and the environmental target to
individual product.
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BN kg-CO2/4E

ASTFA | BASRIE

R PRI

BhE (BRIEMBERFET) 0.002 0.001
AR RIS 0.001 0.001
EUR T8 - 0.001
Bk (U A2V EHNEET) - 0.008
#ik ()Y A7)V HSATIBET) - 0.024
% (VYA 9)L BT FET) - 0.033
DAl TEE - 0.004
HSREE 5.129 5113
Bk (N—DUEHD 0.229 0.222
Hi 5.360 5.407




[ 77 =]
BEHABRAT T ADV A 7V AT L0 LCABERELZFR2. 2. 21577,
RN T AZ BN L, TR EIC LA Ly b &2 10%8MEE5 Z LIk b i
(bR EHE AR, FEAFER T 7 A 1kg 4729 TIL, 5.995—5.923 Z3HH L C,
0.072 kg-CO2 TH 5%,
BEROERFERT 7 A0 5 BLRABREAEERED 10% & LT (659,358 t /4 (F

1. 2. 158)) L, 20525 10%ThHD 65,936 t FEN VA 7 LId LT
5o T OHAD T BALRFEEIERIL, 0.48 5 t-CO2 L7pd, ZOfEiX, WA T
ABUE ST I T B AR T o iR R FEHEH R 135.2 77 t-CO2(2004 -1 - HiAH
FHEEEDD 0.35%RETH 5,

#F2. 2. 2 BEEHAWRIT T ADU YA 7L 2T 5 LCA BEREH

HiAT : kg-CO2/4E

sy | AR

fiE (BT FET) 0.033 0.007

gk (YA EHEFET) |- 0.027

ik (VY AV ASRAIHBET) |- 0.084

HSREE 5.707 5.593

Bk (W=D 8 HD 0.255 0.212

&t 5.995 5.923

3—2. 3 FA7Y4A4)LaRXR}
QEEDENEY A
HEIEHWR T 7 AOLCCHREMEEZFK2. 3. 1ITrR7T,

£2. 3. 1EHEARAIASADIV YA VI ATLLCCEERR

B EHE Bl x EEI2

v Rm[EASA #m (2 mAEEASAH B [ArRmREssRi  #EE

ik (RBMETRRET) 32.500 32.500 [F4/tkm 0.010 0.008 |tkm 0.325 0.250 !
B TH (A HE) - 47.300 [M/keg |- 0.231 |kg - 10.926 M
EIUR T # (B H) - 16.000 |F/kwh |- 0.000 |kwh - 0.003 A
ik (EHEFET) - 32,500 [H/tkm |- 0.012 |tkm - 0.375 A
RE (EHRR) - 27.300 (M/kg |- 0.231 |kg - 6.306 M
ik (HSRAIIHEET) - 32,500 [H/tkm |- 0.122 |tkm - 3.964 A
SR (FPRAEE AL YR - 10.700 [M/kg |- 0.231 [kg - 2472 M
1B (Imm LT ALk, R Ef) |- 25.00 |M/ke - 0.092 |kg - 2.300 M
HSR#E 25.400 | 24.613 |M/kg 3.900 3.900 [kg 99.060 | 95.989 !
ik (N—2 Uk Eh 16.000 16.000 | /tkm 3.900 3.779 |tkm 62.400 | 60.466 M
= 161.785 | 183.051 M
=8 2127 M




[FsEm o 2]
HERABRT 7 AOLCCREREZFK 2. 3. 21717,

#2. 3. 2BEMHRT T AD Y B A 7L 25 5 LCC BEiEREH

B fff EEE Hifi x FEE
YBIT AR 4.800 4.800 |M/kg 1.000 0.200[kg 4.800 0.960|
BRI T2 - 47.300 |M/kg |- 1.000 |kg - 47.300{H
Bk GBS ET) 32.500 32.500 [ /tkm 0.150 0.030 [tkm 4.875 0.975|M
ik (S A o)L EHUSFET) |- 32.500 | /tkm|- 0.040 [tkm |- 1.300|
Bk (YA HASRAIHET) |- 32.500 |9 /tkm|~ 0.422 [tkm |- 13.728(M
HSRE 25.400 21.200 |A/ke 4.340 4.340 |kg 110.236 92.008(M
b A2 L)) 16.000 16.000 | /kg 4.340 3.628 |kg 69.440 58.052|[
st 189.351 214323 H
=5 24972] H

3—2. 4 FBEE~DANT b

[A@hEH T 7 2]

BARO T AT A TlE, ASROEHZOHDN. T, FIXERIINE D AT 7 OELD T
THEITHoTCWAB, FHROU YA 7V F U AT, HIEICEATRIC 7oy b TT A
OYIYEY B TN AD, £, Z Ok OWNERL R A~DOIERM & 5 RIEE S MBI/
Do VVWHTAREY A RHTZABIOEI VR ONRD o770y N7 AERER
DOTRTURIEND, o TV I A 7N FIFITE->ThH, WERIRORAARLE
A=A AN

ZOXHIT, BEMAKEE . BEEMREAEZICE ST, SEOV A 7T U A
TiE, RO HITON TWEEB RIS 0 2R 72, VA 71Dk
TeEENRET D EEZZ DD,

(LY T 2]

BARD T AT JZBWT S, BH T ATHFRIERIGIZ S RIRE Shictk, IREFEIE
ME L THODN TG SN TN D, FEO Y A 7 v F U ATk, EHRORSIZEIRL
Hf S, W7ATEThOLvy R LTI A I vanbsZ eicsd, VA7 0y
F VA THTANMD DVEEITFERE RS T AORENL, Ef s H T A TEOZ T AT
HY | EREAT T AOEHSLTE W) EFIIAREICR D, 7272 LHRRLENS H S
REBEEMOEIZBIR T4 0T F U EEESbuTBY, HT7ANRI A7 L3N
TO6 T MR- TH, FEVOESTE LT3 0H MLl RITFHED L THDNLTH
nosZ llchsn,




3—2. 5 SH&NDEE

ABESCIE, s, AARBEHELES N ORI T —% . KOEEHEREY
DOHFFUHEFEEEZE~DOe TV U TiER%ELZ S LI, LCA KO LCC ODHREZEIT-T2, %
S OEMESEIEERONZT =X &b LI LR THY . SBBGHT_REHEE LT,
WD XD REREINTND,

CRBETCIE. BEEAET 7 Ao T, £ OAR P T -2 2 ER LT, T
X AP IR RIS X OICR LT, ST, HEERY 5 2 2HoWT, B
I HAFEPMTON TV B OISR Th o 7o, BEUIHRN 7 21250 T, Filk
FENRL . F— A AERT A2 L RRECTH -7, BEEAWY T 20 LCA BLO
LCCIZoWTH, & BICHKRIRBEEIT ) RN D B,

HEICHWET — 213, BIIEORPL T, BIEOT — 4 ZHWTHE L7 b DO Th 5,
LorL, %%, AT 7 OBBHMAIHEZIT 2 56 OTREOMGENREIND, F
7o, BRYEEGHIBW T, 7 AD Y A Z VESGHEICEET S22 B2 615,
BH L TWDEHBIERSZ WL, N TOH TR YA 7L ERETH2 L& L
bid, Z) LIERHREtoZ a2 EE L. RS DRk &
DETH D,



3—=3. MASRVHYA VIS RAT LOELGEMER

3—3. 1ASRYYA I ATLOBME

SEERY FFAHT A YA 7 257 A% LCALCC O E

DHEAFEIZLTWD, (2. 6 VAT AL L )

HENVBEARAT T AV A 7V AT L

EREHBE 1kg
HRAASR Bk

WCHAWELL T L9 0t

ZERITHIRER
RERIE RS

|mize [~ prie|— smuos

e S

,,,,,,,,,,,,

0km | AITEI | ’ﬁiﬂ g —
-------------------- 3.90 kg
. U 2105 b s 1
. 0. 092 kg .

\
\

[ (Zavhk) 0.231 kg 150 km kv
0386 kg 75km 528k _—
g
——{ BT —] sops —{ 93 |
1.92 %

0.154 kg

wit —{ #r5z |

v, 2 ]

7. 615 kg Jolke

\—@—* ARz 0-Tedkg )

3.90 kg

BTN T AN, 7T ASBERATICE LT

LCALCC THH L7z e HIFIZ 2T H 3. 3. 2IZ7E#

HBERRAT T AV A 7V 2T AE

ZERITIIRER

-~ > RRERRN
Bk o EREL
| 4B R |

EREAEER

BASARE YFLINSTIE g}@;j
1k
< 0.2kg BRAL I
150km \




3—38. 2 RATREURBIT
3-3. 2. 1 HEAEH#BBEINSDORA T REURL T

HENEHR A 7 AIIKREL 2FEOLORSH S, 72 b T ATIFEEFOFE D
LREHRET D701, BIEOTRIEA Y FA v F Lz TBEH T X, EOMDOEIIC
X T(b 7 2 BNEHS, 16857208 32kgHHL TV 5D,

oz \)F
BEHIR T A EREASR

SIEHSA
F o Heda F?
| IR - F/‘
v _E
HSA SN D p— o
-ﬁ ¥

3. 2. 1. 1 HBHEMALTZ AOHEK ([Glass Recycling Systems Workshop
2006 X Hokr

BSOS shIE, A 7 A% AFEHE (X 3.2.1.2.8M) ITHEATE S, 7ur b 7% (&
bEHTRA) OI b Lz, AT—VEDRELONRHDHY A KHT AR, Bk, 7o 77
B> THD Y Y H T AT, T AEEEZ W TT2OONBIEENRRETHL Z L,
®EHNE LT,

%ﬁﬂ‘ﬁxﬂﬁs&t #E (EN-h-HEREFRE) | HERETIEWNFRENH TSR]

© FHRMOEANCDNTEREMER EEH IR (TRAMERET0% KA

- BORAEATRECKELEDHY) VEBES FIrvH—EOT )b NELSA

» BEASRGERELTOL—MNATHEZE YABBEHSRAUMNOH IR (ANUESLT  ELE)
&b IZHRRET2mmO ~100mmP D KES YUVHURESR

THthoiEs XEz HER =

@D SbhEFAOEME. 7404, . ATrH-, 10mmetE | sk

T 7FATML. M. KRS OERY. AREEY | 10mm*E | 20ppmELT | 200/EALLTF
(EL. #RAEME. FFH-ISh TLSLOERO

D AW EFEIA LS 0.5mmilE | MLCE

0.5mmak3 | 10ppmELTF | 100/ LLF
D BT immElE | WCE
(AToLA, oSO RHERRATEO ImmaeE 10ppmELTF | 100/k/ELTF
@ TA=)L, ERER. SvTMEED 'T wECe

3. 2. 1. 2 BEHTAZAKUE ([Glass Recycling Systems Workshop 2006 £ V)



Juy v HITA (EEHTA) OEILAF—L

7uy NITATAEERT 4 —ICEEAITEESINLTWS, BEIROANY 7 I T —,
B — VEDEMY) L 72 D RO TZHROEOK 60% 035 AREEA G TE 5845 T
bHrZ ML, BRAN at+F vy — (H) EFEMTLVEES FE (K 3.2.1.83 &
M) ZEM L7,

X3. 2. 1. 3 7uay ~NHTAEUGES

Flo, ZAKETITEYPNTHS THEB X, @WtahsEm e By oR A 1% X%
=, AHFmEEoRET ALy b (1.1mX1.1m) (25 100 B9 AE 72K 750kg B
ALy AT A A= —ZWikT 5, (TREOBREITHRAT 7 A A —H—TIH)

2R YA HESR
L (528km/ B 5& - [E) (34 7F)

[E]4% (3,000%t) 1Rk
R > (75km/FriE - [E])

3. 2. 1.
FRAF—A ("3, 2. 1. 4) 2FEHT 55 2 COMERIRTT D,
B 1. UHA UL TEDESDEIGHEIMRN T &

HEIEOZ oy A7 A2, R - SREO—ABEM TN TSI E, 7
VAT AN —A I T—FfHT TS, TS U R TES IR ST




52 L. ARIICEI T 572027 L a” 7 FEAL” M LFEE TR
L2 b, EEICUBNH NS85, (K3, 2. 1. 4)

FRERBROFER, OIENIZDIE, 7 rr b T 2K 12.5kg/B D 5 BRI 60%IZHAY T2
7.5kg/B T o1,

[EI = A ) b S DI BN D VEEF IR OIS Z L 2 FRTH 2 &1k D
Dy ADMTH ZEIFRAR D DD T, 7y FH T R T B0 — 03 T =8
FED =NV EMOEALIE TR B LETH D,

. FEHBHEART I AU A I ARE M ESED &

[N U728 T.5kg/BEDBEH T AD Y B A 7 VFKiL, $159.1% Th-o7=, (F£3. 2. 1.
12/ BEFIZES>TWD 7 ry M7 ADKRY Oy, A RTTZ AR YT A
DEFH 26kg/ BT, ML S dv, = OBRICHAT 5 ASR (B By B S| %) 176kg/
) TR 1T%E ENRET, HEIEFEY YA 7 ViEob &, BHEIE A — T —235H0 U4
A7 NINTVD, (X38.2.1.5 /)

ASR @ 05 FE Y WA 7 VERKIT, $49% T, AERLA 7 7L LM > 2 > B ECEH::
LTIV A7 LT, (K3.2.1.6 3H)

7ay N7 AO—HEHBEAERT 7 AV A 703528 T ASR U171
FIX 49.3% FABEME) T, 0.3%DH EIZHEGIHHZENTED (£ 3.2.1.2 &) 23,
ASR U YA 7 VK ix, BEYE Y Y4 7 35T 2010 4R121% 50%LL . 2015 4E121% 70%LL
Flzm ESE 20 RNH Y OIS T2FERAT 7 AD Y A 7 VLN EIE 57201,
HAT— R U A T IVORBDVLELEZ 5,

#%3.2.1.1 [EUX L72H T A D5y BB eSS R
(IGlass Recycling Systems Workshop 2006] XY ##Y)

EINE:) BifiE EI e
Yo ton Yo
3~10 mmibyk 30 12.9 239 |ERICEA
1~ 3 mmhlyt 30 19.1 354  |4ERICEA
0~ 1 mmibyh 30 141 26.3 ) vy
Abobihit 90 46.1 85.6
B (RIS 1 3.0 5.5 ) sy
744 8 4.3 7.0 '
ik : 0.2 0.4
J4LLIE 0.3 0.6
& &t 100 53.9 100.0
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3. 2. 1. 5 HEHEHY VA7 /ETORFREDOEE L 05 45 i iE FiH

(IGlass Recycling Systems Workshop 2006] XV #k#y)

ASR ASREP@ YA o NER B ATk R
IR HIAM(17%) HoAR HITEREHA e
EHIM 4, 700t 4, 445t a5% 12%

A9 L EERE R A 21, 200t 14, 567t 69% 55%
SH-B2UT 12, 962t Ot 0% 33%
MRS YA D ILE 4904
LA 2ILEROM>  ASR
qli : Rk
e o WA
4 CF’-- ----- » [ h

i NAARE EH-RE

K3. 2. 1. 6 BLROTTA

(TGlass Recycling Systems

yAFIA
(SERH)

x| . e rEs. BRIE ¥ |

UthA 7 vFike VA 7 s
Workshop 2006 X 0 #:#y)



#3. 2. 1. 2 WITFRIS A 710D ASR Y VA 7 NVRBA~DEHLE FREM)
ASRUH AL JASR+IRASRYH19
FERAEHBEBEEH 3,000,000 & /4 3,000,000 &/4
HZRENR R E 3 2.833,613 /4
ASR 176.3 ke/E& % 168.9 kg/& NEXBEESAEHLY
529,045 t/%E--(D | 506,605 /& B
ASRUH A ILEE 49% 49%
ASRUHAYIILE 259,232 t/4%E- - 248,237 t/4E
BEURLI-ASRES 15 kg/B&
RASRYY AR 59%
WASRUHAIILE 4.4 kg/B
12,526 t/£E- @
(@/®) (@+@)/®)
ASRUYS A ILE= 259,232 t/4F 260,763 t/4
529,045 t/4E 529,045 t/4E
= 49.0% 49.3%

FRRH 3. MRIRZE 3,000 #06 DEIN FEA RS G H 2 L

EHEA BB E X, 2ETEH LZ 3,000 t (X 3.2.1.5 ZH) OEEEIZLID, 054
JET 300 ARSI, RAF—LZFHT HERITIT, MBIRER 141572V ) 1,000
BHEOHREZBENENS, 702 NI T ADOBRZEK THHE - tHE WD EDOEN T
AU - Wk T 5 Z LD, Ko T, EMEEFENMNT 570 ERNRMICEET D L A
NN L 2B, I A RTTA, VY HTTRE [BEHT R URTVULEETT A, THE
B IERET T A, TUV Iy GEHT T A IZHB LT 5121, mEZHERFEHET S
728 DAFAACREN S HICHTETH D,
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M. TAZ 70 872 8) ORIRIK « &L % 7655
P A 7 EE, AEWEICL DBREREBOIEZED TND, AEWEIZOWTIXTIEA
EIZONWTOHH S H D, T AOFKICE LTiE, FEBlZeBiHlix2v, 7272 LE Dk
DIEED LM En D BMOMIKIZRIT L TIEESND Z En%< (VD | —HRE
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RENZIE, FEAENREFETM & L THEESN S,
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HEATELHTIAT LYy hELTZITANDLNDERE (P) &L T eI &En%
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Ak, RARBIG CRAT DBEN 7 ADEIUZ DWW T, SIFRMZ2REIN AT 5 2 & 3B
T, BRETDHEAT I AOEL M T v 7 OFHELE~ y T 7 SEL T ENERSND, —
DOOHILET—EOREBEITHMZ2WEEE, EEOBHSZ2 KA LT 5 &, #ill D
LIRS ERT T, BT AN BRI E BB TEINT 2 Z&nEAbND,

BEERRT 7 A2 )Y A 705 EToOMEE LTI,
OWBH T AHOFEERA Ly e LTOZITANEER LT X5
QOFEBIE NS DA Y AT AR S TR
O@FEIFRLIERRE A D A2
@A BRI HIE L S LTV 72

REBETFOLNTWG, &

2 3k

(1) BIHES, KiG—1E Tors@BFEOII L U4 7 GHE]) 4 —2o4 (H14)

(2) tERENEN  HAREM - (EEXMHEHEs THER(EEM oM E &S K - FRBRHEED
7o OFAEMIE) ARG E (A1 6 )

(3) tHHEAN  BAREM - FEREH S TEREEY TS 2T LA #EE (OF
B 1 7 4ERE)
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3—3. 3. 1 HEISUMIKLBZRIREEHNSTRADFHEIEHS5 XS HRI

W= OBRA OO E DL LT, B+ Tl NEDO OBjf&ll k> TEEH T A
DRI E AT T A % Sy BRI 2 3 2 200 T35 2 i i L el a S0 L Ok T,

(1) BEEASROI)YA I IILETRIE/H S AP ED
OHF AV YA 7 VO 7 17—

3. 3. 1. LIZRTEITHRAT T A BETFFEHR) IZAEHEHAON T XM TH%, B
B AT S, BEEZ OFKR TR T =S BRE BIEIL S b, /2 BlEIIYL S
NI H T AT 2 TR T 5 0B« BRIRREIC L VB SN T T ADI, JTLORT T A
WZCUH AT NT D ENARETH D, EmillalitE, T A7 7 A N —C R i %
DART—RIUH A7V LTHEREND 7 —AH 200,
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EMAIREZRIEI AT T A DIHER EHTNND, ZIUIBE, BHEEAT 7 AOERTHDH Y
V=TT A~NDY A 7 VERHRIZLIZGL DT, H7 AFEFICE L UXRW DT 7
ARTERRFIZIR S D EARE—IZA D T WRHEZ RO 7 AL BOWITH B ELH O AT 7 A
CHENRKRES BRI BLODRAZHEI LD THD, 0D AR E L THRY
T ABEICMETHEEEL L2 568, T, @RELAEETHHILIZbDOTH D,
D IFEBRE R TIHRA LG A2, 200 2 0BEER T2 2 L IC2 R T B AN
o720 BERT A Z E BB IREER 7y — AN SN T2 OZ AR THIR S T b 2 &
MBS LD,

Z NIVDHIHE

EHART T A A =T =3 thdklE (B HIERS o> Thigben)
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SIRET T A (AEDERREIEER 7 0 Yo AM)

cBY T T HEHEOTY  SPNET T

s HEVHBELT T ZAMLSNDO T T A (~y KT 7,
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W 3| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%|66.7%| 33.3% | 0.0%| 0.0% |33.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% |66.7% | 0.0%
$ZE 3| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%|66.7%| 33.3%| 0.0%| 0.0%|33.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% |66.7% | 0.0%
R 33/66.7% | 0.0%| 3.0%| 3.0%| 3.0%| 0.0%| 0.0%| 0.0%|15.2% | 0.0%| 6.1% | 0.0%|18.2% |15.2% | 3.0% | 0.0%| 18.2%| 0.0%| 0.0%| 0.0%| 3.0%| 0.0%
TR - A - B - KB 19| 5.3%| 0.0%| 0.0%|15.8% | 5.3% | 0.0%| 0.0%| 0.0% |15.8% |42.1% | 5.3%| 5.3%|36.8% |47.4% | 5.3%| 0.0% | 15.8% |15.8% | 0.0% | 0.0% |10.5% | 0.0%
¥ s 3 17(35.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0%| 0.0% |11.8% |23.5% | 23.5% | 5.9% |35.3% |29.4% |11.8% | 0.0% | 17.6% | 5.9% | 5.9%| 5.9%|29.4% | 5.9%
EELTES 17| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |17.6% |11.8% | 23.5% | 0.0% |11.8% |23.5% |17.6% | 0.0% | 23.5%| 5.9% | 0.0%| 0.0%| 0.0% | 0.0%
E5e - /hFEsE 31| 0.0%| 0.0%| 0.0%| 3.2%| 0.0%| 3.2%| 0.0%| 0.0% |45.2% |355% | 6.5% | 0.0%| 9.7%| 6.5%| 0.0%| 0.0%| 38.7% | 3.2%| 0.0%| 0.0%| 6.5%| 0.0%
S - PRI 10| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0%| 0.0% |10.0% |10.0% | 30.0%| 0.0% |20.0% |10.0% | 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |10.0% | 0.0%
REUNESR L% VU | UU% | UU% | UUY | UU% | UUY | UUY% | UUY | UU% | UUY% | UUY |o0.070|00.070| UUY | UU| UUY | UUY% | UUY | UUY% | UU7 | U.U%
EN =S 3] 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |33.3% |33.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% | 0.0%
RESE, a3 3| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%| 0.0%|33.3%| 0.0%| 33.3%| 0.0%| 0.0% |33.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% |33.3% | 0.0%
HE. FEIET 1| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%
HWE—ERAEE 3| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%|66.7% |33.3% | 33.3%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0%
=
ﬁ(m,,é SRR 0) 8[12.5% | 0.0%| 0.0%|12.5% | 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 12.5% | 0.0% [50.0% | 0.0% | 0.0%| 0.0%| 12.5%| 0.0%| 0.0% | 0.0% |12.5% | 0.0%
—TT R
VAS -
—L\(ié’/\*ﬁ SHAN D D) 2| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%| 0.0%| 0.0%| 0.0% | 0.0%
SRS Y
MSTATEOEN 1| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%
DEARTE IRV 1| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0%|100.0% | 0.0%| 0.0% | 0.0%| 0.0% | 0.0% |100.0% | 0.0%| 0.0%| 0.0% | 0.0%| 0.0%
FERLEFE R 149 (19.5% | 0.0%| 0.7% | 4.0%| 1.3%| 0.7% | 0.0%| 0.0% |19.5% |19.5% | 14.1% | 1.3% |20.8% |18.1% | 4.7% | 0.0% | 18.8% | 4.0%| 0.7%| 0.7%10.1% | 0.7%




K23 FBEARTELEDF—J— FHIRKROES (BEZE. 2006 F)

i L
E | | |
< S ¢ i L
& | & | & | 5| 2|53 B |2 |=|B| £ %|4
Bl || &K | S| Seg 28| &[] | Tl w1 2] || a]le| &
NEIIF IR R I IR R R R R IR NSRS AR 2R 1
= iy #=) ik e |3 3 ) S ! X = o i
AN B A R AR R - I A A R R - O R
P A% P H B gl D 2 P £ H = H A
Ay R o [ 8| ¥ [P G BR 5
o S 5 N = o N 1
w N H
[F) N
a
B ks B 25|24.0% | 0.0% |16.0% |24.0%| 4.0%| 0.0% | 0.0% | 0.0% |36.0% |56.0% | 32.0% |16.0% | 60.0% |36.0% |36.0% |12.0% | 20.0% | 16.0% | 28.0% | 12.0% | 68.0% | 28.0%
T 1% P ko HL 3ot 3 32/18.8% | 0.0%|125%| 6.3%| 3.1%| 0.0% | 0.0% | 0.0% |25.0% |12.5% | 15.6% | 3.1% | 62.5% |28.1% | 9.4% | 0.0% | 12.5%| 0.0%| 0.0%| 3.1%|125%| 3.1%
FH - i il 9| 0.0%| 0.0%|11.1% |33.3% | 11.1% | 0.0%| 0.0% | 0.0% |22.2% |55.6% | 44.4% | 0.0% | 22.2%|33.3% | 0.0%|11.1% | 44.4%| 0.0%| 0.0%| 0.0% |22.2% | 0.0%
WBL - 7213 T - R 1711.8%| 0.0% | 0.0%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% |17.6% |23.5% | 29.4% | 0.0% | 29.4% |17.6%| 5.9% | 0.0%| 23.5%| 5.9%| 0.0%| 0.0%| 5.9%| 0.0%
1 O 5 Hetae L s 3 20(35.0% | 0.0% |20.0% |10.0%| 0.0% | 0.0%| 0.0% | 0.0% |30.0% |50.0% | 35.0% |30.0% | 50.0% |25.0% | 5.0% |10.0% | 25.0% | 20.0% | 15.0% | 10.0% | 95.0% | 25.0%
& B B 3 14|14.3%| 0.0%|28.6%| 7.1%| 7.1%| 0.0%| 0.0%| 0.0%|28.6% |14.3% | 35.7%| 7.1%| 57.1%|28.6% | 7.1%| 0.0%| 14.3%| 0.0%| 7.1%| 0.0%|50.0% | 7.1%
RS 30| 6.7%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |13.3% |10.0%| 13.3%| 0.0% | 16.7% |10.0%| 0.0%| 0.0% | 20.0% | 0.0% | 0.0%| 0.0% | 0.0% | 0.0%
T2 bk e EL s 3 24129.2% | 4.2%| 8.3%| 4.2%| 4.2%| 0.0%| 0.0% | 0.0% |29.2% |37.5% | 33.3% | 8.3% | 45.8% [33.3% | 4.2% |12.5% | 58.3% | 8.3%| 4.2%| 0.0% |70.8% | 37.5%
T2 77| 7.8%| 0.0%| 2.6%| 2.6%| 0.0%| 0.0%| 0.0% | 0.0% |23.4% |32.5% | 14.3% | 2.6% | 22.1% |14.3% | 5.2% | 1.3%| 28.6%| 1.3%| 1.3%| 1.3%|11.7%| 1.3%
PA AT T SeE
7 e 5| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%|20.0%| 0.0%| 0.0%| 20.0%| 0.0% | 0.0% | 0.0%| 40.0% | 0.0%| 0.0% | 0.0% |40.0%| 0.0%
(B8 & R<)
[ISLIES 10|10.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |50.0% | 30.0%| 0.0% | 30.0% |10.0% | 0.0%| 0.0% | 30.0%| 0.0% | 0.0% | 0.0% |30.0% | 0.0%
= AL A S 5| 0.0%| 0.0%|20.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |20.0% |40.0% | 20.0% | 0.0% |100.0% |60.0% | 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |40.0% | 0.0%
223 . AR R 13| 0.0%| 0.0%| 7.7%| 7.7%| 7.7%| 0.0%| 0.0% | 0.0% |30.8% |30.8% | 23.1% | 7.7%| 30.8%|23.1% | 0.0% | 0.0%| 30.8% | 0.0%| 7.7% | 0.0% |46.2% | 23.1%
. (NN IRz
ﬁﬁ ABLESLER 2| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%|50.0%| 50.0% | 0.0% | 50.0%| 0.0%| 0.0%| 0.0%| 50.0% | 0.0% | 0.0% | 0.0% |50.0% |50.0%
(FEERL)
AR+ & DD HMERL
I 5| 0.0%| 0.0%|40.0% |20.0% | 0.0%| 0.0%| 0.0%| 0.0% | 0.0%|40.0% | 20.0% |20.0%| 20.0%|20.0% | 0.0% | 0.0%| 40.0% | 0.0%| 0.0% | 0.0% |20.0%| 0.0%
— R 2R B s 26|23.1% | 0.0%|23.1%| 3.8%| 0.0%| 0.0%| 0.0% | 0.0% |15.4% |30.8% | 26.9% | 3.8% | 34.6% [19.2% | 3.8% | 7.7% | 26.9% | 3.8%| 0.0%| 0.0% |53.8% | 11.5%
Z O REE 7]57.1% | 0.0%| 0.0%|14.3%| 0.0%| 0.0%| 0.0%| 0.0% |57.1% |14.3% | 28.6% | 0.0% | 42.9%|28.6% | 0.0%| 0.0% | 42.9% | 0.0%| 0.0%| 0.0% |57.1% | 28.6%
EFERG - TN A B 26 |34.6% | 0.0%|19.2%| 7.7%| 0.0%| 0.0% | 0.0% | 0.0% |38.5% |57.7% | 11.5% | 0.0% | 42.3% |26.9% |15.4% | 0.0% | 23.1%| 0.0%| 7.7%| 0.0% |69.2% | 3.8%
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S IS i o £ K
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Al ® |8 & | T 5 G3 RINA BB 0| L Y| H|IN]H|H|H] ]S 2] ¢
A iy A H .g = S N [ ! A B H = B *
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5 "
FIRI - [ B 2 8(25.0% | 0.0%| 0.0%|12.5% |12.5% | 0.0%| 0.0% | 0.0% |25.0% |37.5% | 25.0% | 0.0% | 25.0%|12.5% | 0.0% | 0.0% | 25.0% | 0.0%| 0.0%| 0.0% |37.5% | 0.0%
ks m kg 6| 0.0%| 0.0%|16.7%| 0.0%| 0.0%| 0.0%| 0.0% | 0.0% |50.0% |50.0% | 33.3% | 0.0% | 50.0% |33.3% |33.3%| 0.0%| 0.0%|16.7%| 0.0% | 0.0% |83.3% | 0.0%
2L R RN T
e 8[12.5% | 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |12.5% |25.0% | 25.0% | 0.0% | 25.0%|12.5% | 0.0% | 0.0% | 25.0% | 0.0%| 0.0% | 0.0% |25.0% | 0.0%
e =
e T2 . F oo
g:i@% ;gi&) ot 4| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |75.0% | 50.0% | 0.0%| 0.0%|25.0% | 0.0%| 0.0%| 75.0% | 0.0% | 0.0% | 0.0% | 0.0% | 0.0%
T (a]s} N
AL - o R 2 4| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% |75.0% |50.0% | 0.0% | 0.0% | 50.0% |25.0% | 0.0% | 0.0% |100.0% | 0.0% | 0.0% | 0.0% |50.0% | 0.0%
LSEE SN 376|16.2% | 0.3%| 9.6%| 6.1%| 1.9% | 0.0%| 0.0% | 0.0% |24.7% |33.8% | 22.9% | 4.8% | 36.7%|22.1% | 7.2%| 3.2%| 27.7%| 3.7% | 4.0%| 1.9%|36.7%| 8.8%
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