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Summary

Sustainable development means development that eradicates poverty without compromising
environmental sustainability. Currently the gross world product is growing but the current development
pattern significantly undermines environmental sustainability and leaves serious poverty problems. To
promote sustainable development at the global level it is necessary to tackle the highly challenging task
of simultaneously achieving sustainable use of ecosystem services, which provide us with a basis for
survival, and addressing both overconsumption of the rich and underconsumption of the poor.

This study undertook the following three themes of sustainable resource use that addresses this
challenging task.

The first theme is macro level impact assessment of resource consumption reduction policies in
developed countries for addressing both overconsumption of the rich and underconsumption of the poor.
For this purpose, iron ore (and copper ore for comparison purposes) was selected as the subject of
sustainable resource use.

The second theme is the development of quantitative environmental and health impact assessment
method and indicators associated with the whole material life cycle. For this purpose the study focuses
on materials such as rare earth metals for which the material flow indicators such as resource
productivity have difficulty in appropriately reflecting life cycle environmental impacts because of the
very small quantity of usage with significant environmental impacts at the resource extraction process.

The third theme is the development of sustainability assessment of international resource circulation
efforts promoted by the government of Japan, which can quantitatively evaluate environmental impact
mitigation effects in terms of total impacts across national borders and economic benefits of
improvement of logistic efficiency. This theme also aims to develop recommendations for resource
efficiency improvement through establishment of international resource circulation system, based on the
developed sustainability assessment method. For these purposes we carried out the study on promotion of
international circulation focusing on waste electrical and electronic equipment.

The study on environmental impact assessment of sustainable resource use employs natural resource tax
and subsidy for scrap recycling as policy instruments. Several policy scenarios were developed by
combining these instruments as well as by assuming several patterns of implementing countries such as
Japan only or coordinated implementation among developed countries. For evaluating these policy
scenarios in terms of economic, environmental and social impacts, a policy impact assessment tool was
developed by combining computable general equilibrium (CGE) model, which is suitable to conduct
impact analysis of price effects such as natural resource tax, and input-output analysis which is suitable
to estimate life cycle environmental impact indicators such as carbon footprint and resource footprint.
The developed tool was applied to see whether the policy scenarios can achieve strong decoupling of
welfare improvement from resource use/environmental impacts in the policy implementing countries or
at the global level.

The main conclusions are as follows:

e The Japan unilateral green policy scenario, in which only Japan introduces natural resource tax on
iron ore use as well as ad valorem subsidy for use of steel scrap against the pre-specified resource
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(iron ore) use reduction target (5% reduction from the business-as-usual case), will slightly improve
welfare level of Japan. It means that strong decoupling of welfare improvement from iron ore use can
be achieved. On the other hand, this policy scenario will slightly increase Japanese iron ore footprint.
It means that strong decoupling of welfare improvement from iron ore use does not hold in terms of
life cycle resource use associated with Japanese consumption. This policy scenario will slightly
reduce Japanese real gross domestic product (GDP) and consequently strong decoupling of economic
growth from iron ore use will not be achieved.

e The scenario of Japan-Australia coordinated action for green economy, the rate of natural resource
tax to achieve the pre-specified iron ore use reduction target (with respect to the total iron ore use of
two countries) is much lower than that of the Japan unilateral green policy scenario. The magnitude
of iron ore use reduction in two countries differs significantly regardless of the identical natural
resource tax rate, and it demonstrates that characteristics of the policy implementing country
significantly influence policy performance.

e The sustainable development scenario, in which advanced countries/region (six OECD member
countries/region, i.e. Japan, the Republic of Korea, Australia, the United States, Chile, and the
European Union) jointly introduce natural resource tax on iron ore use as well as ad valorem subsidy
for use of steel scrap against the pre-specified iron use reduction target (with respect to the total
resource use of six countries/region), will achieve strong decoupling of welfare improvement from
iron ore use in 5 among 6 policy implementing countries/region (except for Australia) as well as at
the global level. Significant reduction in iron ore use in the advanced six countries/region will
mitigate international resource competition over iron ore and will moderately increase iron ore use
outside these six countries/region. As a co-benefit, this scenario will reduce CO, emissions at the
global level and consequently strong decoupling of welfare improvements from CO, emissions will
be achieved. These results illustrate the potential of coordinated actions of advanced economies
towards green economy.

Several variants of the sustainable development scenario were also examined. For example, the scenario
of 1-year delaying policy implementation with the same iron ore reduction target will further reduce
gross world product but the welfare level will be further improved. This welfare improvement would be
the results of stronger policy (higher tax rate) in the policy implementing countries and of further
mitigation of international resource competition which benefit emerging/developing economies. When
the target resource is copper ore instead of iron ore, strong decoupling of welfare improvement from
resource (copper ore) use was not observed.

The study on life cycle environmental impact assessment associated with usage of specific materials tries
to reflect the diversity of characteristics of individual mines depending on the location, looking at
evaluation of environmental impacts related to natural resource collection. In practical terms, work has
been done using three approaches: an improved version of Total Material Requirement (TMR), CO2
emissions for individual mines, and Ecological Footprint (EF).

There is an issue that these three approaches are basically a snapshot analysis. When carrying out
evaluation from a life cycle assessment (LCA) perspective, there needs to be understanding of, for
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example, the impact of the mine before operations and after the mine closed, but actually this is not often
carried out. Noting these points, we tried to improve these approaches and to address this issue.

e For TMR, we tried to reflect the material flow of post-closure Acid Mine Drainage (AMD) by
converting it to the weight of substances necessary for disposal.

e For CO, emissions, we identified what kind of detailed calculations are necessary, or hard-to-obtain
data in a detailed manner, and carried out estimation with reflecting specificities of individual mines.

e For EF, we deepened the conceptual discussion on how to extend user responsibility in a
geographical, spatial and timely sense. We took up the issue of rare earth minerals as an example of
something that is difficult to estimate. The reason for this is that the ore dealt with by the mines and
refineries in the case studies contains radioactive materials. Trying to evaluate such a huge
environmental impact is problematic using TMR assessment which makes it difficult to fully reflect
any qualitative elements. In this sense, there are some expectations for an index such as EF. In fact, if
detailed calculations can be made as have been examined in this research, then it is understood that a
meaningful result could be reached through EF analysis.

Finally, TMR, CO, emissions and EF were all actually calculated for three large scale copper mines. The
suggestions based on the results are as follows:

o For EF, because carbon dioxide absorption is carried out over a huge area, an approximate amount is
shown for the results of CO, emissions. However, by using a coefficient for each area, it is possible
to approximately reflect the productivity for that country.

e For mine development, there are a great many cases where the size of the area of land for
modification is given as a matter of concern due to the impact on the ecosystem. However, at this
point in time, this is not a particularly major concern as far as using estimation approaches for EF.

e For TMR, EF and CO, emissions do not necessarily correspond. This is due to inevitable occurrences
such as large scale expansion work depending on the year, or construction of a new tailing slurry
dam. Whichever the case, there is very little impact on the land inhibiting productivity , with no
major impact on results.

What can be said from these three points is that it is probably worth estimating TMR and CO, emissions
separately. On the other hand, if EF is influenced to such an extent by the area of carbon dioxide
absorption, then even if the actual state of each country is more or less reflected depending on the
coefficient, an application of EF to mine development is probably not so meaningful. However, if the
potential for EF is considered, it is necessary to conduct further empirical studies on the expansion of EF
along with the discussion deepened by this research.

In the study on the promotion of international resource circulation, a methodology for sustainability
assessment that reflects the multifaceted effect of recycling systems was developed based on examples in
Japan, and this methodology was applied in newly emerging and developing countries, providing useful
information so that they could build international resource circulation systems that consider the
characteristics of recycling systems responding to the various stages of development for each country.
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For this purpose, the study identified net emissions of greenhouse gases (GHG), recycle efficiency, and
rate of resource recycling as the important indicators to measure the environmental impact related to
management of waste electrical and electronic equipment (WEEE) and resource use. In addition,
employment opportunities in the environment-related business community and income-based well-being
were identified to measure the socio-economic benefits. Using data from a study in Fukuoka prefecture,
the study quantified GHG emissions as well as resource saving (fossil fuels and metal resources) from
the lifecycle management (including collection etc.) of four appliances under the home appliances
recycling law, compared to production of goods from natural resources. Furthermore, employment
opportunities in the appliance recycling business were estimated. The methodology for life cycle
sustainability assessment of home appliances were developed using these indicators, and it was applied
to case studies in Japan, India and Taiwan.

The results of the analysis show that recycling WEEE contributes not only to resource saving but also to
GHG emissions reduction. In case studies in India and Taiwan, the fossil fuel used for WEEE
management was found to be less than that used in Japan, and WEEE recycling was found to contribute
to emissions reduction and fossil fuel saving. These case studies show that appropriate WEEE recycling
can provide employment opportunities and can generate socioeconomic benefits.

By carrying out an international comparison using the results from analysis of the three countries, from
studies in India in particular, it was quantifiably seen that recycling in developing countries is
labour-intensive but not energy-intensive. In other words, internationally, it can be shown that there is
both labour-intensive type recycling that depends on existence of a cheap labour force, and recycling that
is not labour-intensive with relatively higher energy consumption. This would be a part of the reason
why end-of-life appliances or extracted materials from WEEE in developed countries are legally, or
sometimes illegally, transported to developing countries as second-hand goods, despite emerging
environmental and health concerns.

Labour-intensive recycling with low energy consumption as seen in developing countries would have a
heavier impact on human health and the environment than recycling in developed countries, but this
study could not demonstrate this concern in a quantitative manner due to difficulty in data acquisition. In
addition, it was not possible to analyse the gap in resource collection efficiency due to differences in
resource collection technology such as labour-intensive recycling and decentralised resource collection
as carried out in developing countries, and resource collection such as that carried out in Japan linking
specialized dismantling and refining facilities.

If the study incorporated the environmental and health impacts due to heavy metal pollution etc., and
looked at the gap in resource efficiency due to differences in resource collection technology, it would be
possible to evaluate international resource circulation options. This study planned to show the difference
between impacts in Japan and developing countries based on the differences in international resource
circulation options but as a result, it was not possible to carry out comparative analysis of international
resource circulation options due to the reasons above.

A comparative analysis of international resource circulation options would be expected to have a
significant contribution to environmental policy. On the other hand, if it was carried out using only
current data on recycling in developing countries, the results may well invite misunderstanding. At the
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very least, if the quantitative data gained through this study can serve as evaluation from aspects of
energy, GHG emissions and employment opportunities, then recycling in developing countries may be
regarded as more efficient. The future challenge will be to include environmental and health impacts of
heavy metal pollution in assessment methodology.

The policy implications of this research are outlined below.

e For policies on natural resource use reduction in developed countries, as can be seen in the analysis
results, there is potential for negative impact on economic growth in terms of real GDP growth. Any
such policies are unlikely to be implemented immediately under the current system whereby financial
and social security systems are in a form designed to depend on economic growth. However, it is
thought that there is a very strong need to start this kind of policy discussion, if we recognise the
reality that an increase in absolute amounts of resource use and environmental impact cannot be
stopped, under the influence of the growth dilemma, even though we can see an improvement in
resource productivity and environmental efficiency mainly in developed countries. This research
provides material to hold such discussions. In particular, it is shown that strong decoupling of welfare
improvement from resource consumption (in this case, iron ore) would be feasible through Japan’s
unilateral green economy policy as well as through advanced economies’ joint efforts to promote
sustainable development model, which would be a very valuable policy implication to start the
discussion.

e The policy implications of the study on life cycle environmental impact assessment associated with
usage of specific materials is to promote development of methodologies to supplement information
that has been lacking up to now, related to necessary environmental impact at the time of production
having thought about sustainable resource use. Methodology to quantify the environmental impact
from mining including CO, emissions and other indicators according to this study, provides a means
to know which resource is comparatively environmentally-friendly, or for the same resource, in what
sites is it environmentally-friendly, and it also links to proper assessment of efforts on comparatively
eco-friendly mining industry, so that consideration is made on contributions to Japan’s resource
policy.

e The study on promotion of international resource circulation conducted impact assessment of WEEE
management from the point of view of potential GHG emissions reduction, resource saving and
generation of employment opportunities and at the same time, developed applicable assessment
methodology for recycling systems other than those in Japan. Using this framework for sustainability
assessment, it is possible to clarify the benefits for sustainability gained from proper management of
WEEE. Conversely, it is rare for people involved in WEEE management and recycling to understand
the benefits apart from the economic benefits of recycled goods. This study could give a certain
contribution to the development of an analysis methodology based on comprehensive life cycle
assessment (LCA) of sustainability of WEEE. Whilst there is an issue on data acquisition, the
methodology developed in this study is not complicated, and it can be applied when any country,
including emerging and developing countries, formulates policies on sustainable resource circulation,
which would have strong policy implications.
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Mo~ v —3xIST A7 o0 —TRESND LRE Lz, BHMOMEIZ 2T & B Mifli#E 2317
£ L7z, Wi E O E WM IS, BB &% KK U Cli A B3R E 5 ERE L, ERE
i~ — N oW TE, BEMNTEMAGREO —EhRE L CRE S, B W CIE - #lss o
VT hE—EE LTAE - A HUIR OB MG T 5 L RE LT,
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FEAER) 72 CGEE T /v (Bl 2 1T —[EE 7 /L & L CldLofgren et al. 2002, £ Hilsk=E 7 /L & L CiZMcDonald
et al. 2007) A3FHR RIIZ K& D TR RILICES S FKEHMTEI 2 X— AT T DIkt L, AA4F
ZETH%E L2 E 7 L Tl b Fit b B /M 2 iR < g cEsib LTz,

=2 A L—/LiKE (USA) DAL — kL LT,

(2 EFNLOBEREIFEL

7 7 ADOCEPUNGTAPET WHIZAR L TWD AN, 5777 GARRI 8, FERMRI7E) s X OEN
WA (GDP) (CBT 28k T (Foureetal 2012) % W T, CGEET /L OZRKRENFALEIT -T2, 72
BEAEBIZOWTIE, FHIMEICXT SRR EEFKET—ETH D LIET H I & THRAEMNIC
KEDZH, CEPINC L DR FRMEIIER Lo tz, £, 7 8 LoULTOEFERN K AEZ B9
DAeELFAFEME (TFP) IZOWTIICEPINC K 5 PHIEAMEH T 5 2 & b ARETH 523, AWFFETIITFP
BWNAEZERE L AMEESE LTHZ-GDPIER T Z B CE D54 A AAT v TOTFPERET H X
YU T =g & fFol B I 2 L—32 g LICBWTE, ZOTFPIEE PRIASMVES R L LTEH %,
GDPZWAEZRE LTH I, I ab—ra @i, S (20044) 722520200FF TE L7z,

(3) EMBIEAEEOHEA

RHER)RCGEE TV CTITH —DEARM ZUE L, FHOITEN T R TEAM~OFREITHEH SN D &
WEL, BROBMEE 3% 2 LWz ECREIOBERA by 7 BRESND, FEHMHA~OERY DR
iE. BB OBEARNGEENE L R D FlEEMHIC S <, CGEET MIBIT HERIIEICEHEEARZ
HELTEY, BRI e & —ERE SN D LM ~DOERRNE LV DORZ N LS
ZHNDHZEND, BRR Ny 7 2EPEHMM CHRERLS S0 E WO REIZY 7Y T O CHE
W%, & TR TIELL FOREICIESEEHMBIEAREEA W= L xBA LT,

FTHNCBT A EHAOERR by 7 13FTHTH Y | KFHMBIOBEARDIERITE n FESME & M3
HMHOEEM CIBERY) OZHANT AR L > TikES, HEM CGIBIEARM) 1375k E
B U CTAEESNDN, G EOREMICET (Constant Elasticity of Transformation) BE%citih S5 R
SEERBETH D LW OIREICIEDE, AFE I N HEMIIAH M OB AR LE RIS TEH BT E 5
INDEWRE LIz, T2RDBLEMOEARNEGEFN Y IO L ERINGE R %2 LRI D GEITENTZTL
K OEEMBES END EGE LTz, ZHUZK VHIROBMADERZ b v 7 B3RGE S L. KEITHB W
THVIOEHMHERA Ny 7 2G5 E LTRIL Y a2 AR nikans,

(4) FRAURIA LRI X 5 RIRER ORA

AIFFEOFATIF TR I T, F R RE &OFrBLE O TUE 7 TR S S EIR O R ERIGICRR
2 WA = s DR F LB DWW TR 23k & LT, SR S0 & OREE 1L O G 72 & ONTER
SRR T AR 2 R L 72 RCGEE T V&2 BRFE L7z (B b, %23, KB 2012) . Z4ud, HROME~
OFLLOAEFER: | RS I OTONRE | R O68DEFLAFL L, 147 DHIFLILIZ OV TE & H7-World
Mine Cost Data Exchange Inc. (http://www.minecost.com) L2 & % Mine Cost7 —# ~X—2 % W\ T, B#HO
WL BNRICAEEORFEE 7' a Y N5 2 & CTREMIBZ RO, & 205 BRIE H ik 2 HE5t
LHRCGEET MIEAT H Z & CEFEHMN AR LI b D THDH, 72721, Mine CostT —F ~—2D
T — 213, £8511 03k T 72 < World Mine Cost Data ExchangettAft [ 0 2 HIHEE X SHEE L2
DTHDZ L. EBATERIED OEBIL, E, "W E TE2ARF LIEBEROALTHY | RiFREFD
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BAREBEIEEIN TN 2N b, EET Y BLOERET — X DL L DB EEND LD
Th b,

ORI RT =2 OEEMER L OHEORMBEND . ARIFEOREARCGEE 7 /WA X RS EE 2 H dh#i 1%
BB L Ty EFRAT &g S WO TR TORFRBKNOBUREEZ G5 A L LT, —HOBKRY 7
U AT O TERFL AL 1L O BRI BRI i # 2 Kk L 7=CGEE 7 /L (BIRHIFICGEET V) & HACGE
ETIND2ODET VOl RIZ OV T R L7z,

PRSER S FH AR OHEFHZ DWW CRIFLCERI T2 GEMIZ W TIIAT B, e, KEF 20122 H)

BILAAEFEIZOWTCEBAFEMTHLIA—ANT VT, 7700, ke, ZofiikoatisgkicsH
L., SHskoREHiiREs 7oy b5, flE LTAH—Z NT U7 OSKEEAHE L E H i 2 X221

TO
45
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R kB ZE, KPP (2012)
2.2 A—R 7Y T7THEIAIILERER R GRBIBGEED

FHUROBRE AT, Kb 74 v T 4 X 7BRL REANSTFI—T7 i< LT oRFHERmE bH
B 23 B e W Tl N “RIETHEE 21T > TR D . T ORRIRAE AlhsjiT2mk Bl L 2%, Zh
O ORSEHihfRZ | EEFIZB T 21 N7 oA E B L O A AERE (&) TR
52 LT, UTFoHEARSELND,

c=ax’+fBx+y

C. AYEE)N D ORATIEE AL (EHEFE=1L95)
x: RWEENLOIAEEREA (KREFE=1L75)

ABFFE TR L7 prtk & 2,212
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2.2 SGLAGLILIRAERIEE F h#RIREL

a )i /4
H A 2612 | -2.021| 0.409
ax 2612 | -2.021| 0.409
A—=ALZ7 VT 64.984 | -115.039 | 51.056
it ] 2.612 | -2.021| 0.409
A RRTT 2612 | -2.021| 0.409
~l—7 2612 | -2.021| 0.409
1K 25.738 | -40.294 | 15.556
KIE] 5.604 | -7.422| 2.818
75V 5730 | -7.248 | 2518
EU 2612 | -2.021| 0.409
TV 2612 | -2.021| 0.409
Z O A A FEEME | 2.612 | -2.021 | 0.409
Z Dt Hiusk 2612 | -2.021| 0.409

il A B e REF (2012) &b LICHEEHER

BIEHIFICGEE T /B W TIL, BIBEMA oM E AEELH -V FRAE (BARA, TREEN) OB
MmE R Uz, TRLLIRAEMEE N GEEE=1) Ot ., ST 28I 0EHEAEN (&
HWiE=1) L R7a L7z, ZOHFETEHRMEERBEMIEES gulUAEFEEOIRT & L CEIRBHEH &2 Sk L
TW5,

2.2.2 ft&&£F1T51 (SAM)

KA THNDCCEET NV DIEMT — 2 X=X Th D2 2FHMTH] (SAM) & LT, 7i<I/\~T:Lj<
FARE B o v X —DMERL L T 5 20044 FE D Global Trade Analysis Project (GTAP) 77— 4 ~— &
BIRELL T O X 9121303k, 523 HICHE LTz b 0 & v,

HUB SISOV T, B AEHEE LTA—2 N T U 7 &7 5 0o E, BN E
ELTTF Y, FZREk - SR PERE L LCRA, fE, 8E. A >, EU, KEO6E - Hill, F7-3
RN - RRF ATHEE LTT VTR 2 FHERHEL LTA Ry T v L —v T 22 0%
AR L U, 2R LASN D - RIK 7 A i H ] 3= 2 ) E] 22 1tk (EOG) & LT, Z ofiiilk (ROW)
LR CR2BITRTEAI3MIE & L7 (GTAPHIIE/DFE & ORIz DWW TIIBIERIS ) |
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#2.3 MR

No. - Mk No. - Mg

1 | HA (PN) 8 | KE (USA)

2 | 1'[E (CHN) 9 | 77V (BRA)

3 | A—2 b7V 7 (AUS) 10 | BJH (EUC)

4 | #E (KOR) 11 | 7V (CHL)

5 | £ F*>7 (IDN) 12 | = O - F A = H

(EOG)
6 | ¥L—7 (MYS) 13 | Z Ok (ROW)
7 | 4> K (IND)

PESEYEIT, OR3P 28854 (iro) | S8 (cop) . ZDfhFEdE (omn) O3>OHEFFIZ, gk - 5
SRER Y % SR80 & FJFRE & 9 588k (pio) | $E8kZ EUEH & T DEsFAPEIC X 2 8Kk80 (csh) . 8kRA 2 F
v T oA D EFAEREIC L D880 (cse) DI3DITHEILTz, ISR A (com) BLUZED
fIEek4m (nfm) [ZEI L7, BIRMERESROBLEND 27 T T VYA 7 L ~OHBIEIZ OV THE
RAT>a x5BT, ZoMEEE (omf) 2H8kRA 7 T 7 U A ZVE (ssr) | S22 Z
o T VYA 7N (csr) &EZDMAT T 7 VWA 7 VEM (osr) OAFEFIZyBEL 72,

BEREHMIC O W CTEEEN T L L bic, B — X EZEH L, K24 EB22EESF L
L7z (GTAPEEXH & OXRITHNT i%leﬁzﬁ%E’nU o
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#2.4 PEESE

No. PESE No. PEZE

1 | B¥E (agx) 27 | 548 (csb)

2 ME (frs) 28 | EIFHH (cse)

3 13 (fsh) 29 | & (com)

4 £/ (coa) 30 | TOMmIEEREE (nfm)

5 | Bt (oil) 31 | @R (fmp)

6 | RIRHT A (gas) 32 | BEE - S (mvh)

7 #ina (iro) 33 | & OfthilEEEmk  (otn)

8 gL (cop) 34 | EHERR (ele)

9 ZOhFLEE (omn) 35 | & OfthFgRk - 2EE (ome)

10 | &% (cmt) 36 | TOMoBE TR (omf)
11 | BPEEREHL (omt) 37 | #kAT T T VA7 YT (ssr)
12 | MAE (vol) 38 | AT T T VY A7 VT (csr)
13 | E&EEAL (mil) 39 | ToMY A2 U7 (osr)
14 | NIk (per) 40 | 1 (ely)

15 | BO%E (sgr) 41 | HA - BES (gdt)

16 | ToMoEH (ofd) 42 | KiE (wtr)

17 | Bk 72122 (b 43 | BEFRZE (cns)

18 | MEHE T 3EHRE (tex) 44 | ¥ (trd)

19 | KR « = OMEHERLE (wap) 45 | #E (tpx)

20 | 72 LE - 7 - [FELY (lea) 46 | BEZE (cmn)

21 | BAF - KRELE (lum) 47 | &tz (ofi)

29 | 2OV e M - B - INIAR (ppp) | 48 | PRERZE (isr)

23 | AhELEL - AR (p_o) 49 | TOMEZEFY—E X% (obs)
24 |fbFTL - TTRAF T (crp) |50 | B - ZOMY—E X (ros)
25 | £ OMIHELE (nmm) 51 | &% - Pifly - R - BF (0sg)
26 | #igk (pio) 52 | TOMA—E 2 (dwe)

BRI, SEERE W o TR PEEE M O ENILL T D L 5 12T 72,
GTAPT — ¥ X— 2 DEEAEE M % 45 E 4 2 1= DI B 5T, LTI T HESHETH S,

o /LJE

o PRHMBA (EEEM. wAM)
o AR A

o IAIHE (EPEM. EAY)
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ZOHH, WAMOESRIZONTE, ZEHEES~ M) v 7 AOSERICOE T VT RENRE
FrdOWorld Trade Atlas7 — # N— R ZEESEHEFH LN, ZOT —F_X—ZA TV ¥ A7 U 7ML
Lo TWDTed, VA7 U ZEMOnEl (A7 Z7 vy TV A 70 AT Ty T UH AT
by ZOMY A T v) IZHOWTIXEE Comtrade T — & RX— A DA HW e, 727U, SOV TIE
ELLOT — 2 R— 2GRN & B O FEICKHE LTV RN = T O EIC OV TiEWorld Steel
Statistical Yearbook (World Steel Association 2011) DO¥)f~— AT — X |Z[FE#H Comtrade T — & ~<— A/ 5
HERE L7 mes 2 T ot T — R TR L7z ECHesREHER LT,

A LASN DOF S =R OHEE 1L, H AR D20054F- IR EE SEHERI R (J10) 35 K V20054 hil FE LW e 31 B 3

QWIO) | K[E20024F ¥ HEIE (USIO) . BRUY R=—R¥EL Y = VTR BIC LY B3 St
SR18TINE % J1 /3 —3 H EORAZ il pE 25 B E 7/ (EORA) IZHEADWTHT o7, st d 254 727 — ¥
DR L7 WEEITIE, HfikHE (BRFKYE) 36 L OGRS (BRFh 0. & 2 WIEFS L)
EEELT, AR, KEHLWET TV DH b, HFEHELTHEEZROLOLZEY, R CHETH
HEMRGE LT, Thhb, FEMHP.OOLEREE L TAER, A—A2 N7 U 7B XOBRMA, EF .0
DOHFEE LTT 7 U0, WE, ZOMANEEL Tk v, EFHhoofeEEE UCORE, wE,
ZOft A - A EEEEHE, BFEMHPOOBRREEE L TA Y R, AV FRITBIO L= 7 2
PlLTWna R L (F2531) .

#25 SRMAEFRICETI I — S

A FEAT L
SeitE[E AA, A—AFZ U7 FIN KE, WEE, ZOMAa - A 8 E

% 3 [ 77U, HIE, Z O AR AV REITBIOYL—T

ARIZONWTIE, VA7 Vo 7EMonE @A77y TV A I VvEZOMY A 7 1) DS D
EFETRR I LB R L RITINOIC IS &, VA 7 U MO SE] kA7 T vV H A 7 LEZDMY
A 7 L) IO TITIWIODEAE 25 L7z, JOIZF\NTIEBiek « SRERE P 1T ELESAS . S48 720 & Dk
P & D WITEEERE 70 & OBFIEE MIZ OV T HEM E L THAFINTND 720, ZhbIZoWnWTiE#E
NENOEPNCxET 28685, PR, BIFHOB AR Z RO, ZOWRE H VW CHk, i, BIF
Pl L7, EORAS 7 T U /WZ DU TSk, WA, FEAFSN A 5 o0 Bk - BREH 235/ Sh T
WHTW, [FREOHER 21T 5 1=,

KENZ DWW TIEEARMICUSIODEAE 28 H L7225, USIO TIZERHE 28 —FMICHi G S TW D720,
BRERERPI 438 (BRiF g & BIFEH) 1OV TRINOD R AR Lz, Fkklc, FE, A=A 7 U7,
AV R AV R TBION L= TICOWTIEARMICEORAD & [E OFUE 2/ L=, ek - gk
SRERY & SEek, waPsH, EIFM O HEIT S5 5 2T, FEIZOWTUET 7 VLo kHEE . Zhnlist
WZOWTIZAARDLZRE =,

FALSDE - HIBIZOWTIE, F23050ICES X | wEE FoMa - A FEGHHEICOWT
I, KEORFEEZ BINZOWTIZA RO EREZ | £72OMPEFICONWTIET T VN DFEEZ LA L
THEM S EIZ1T > 72,

FRLSDE - HIRIZHOWTIE, F2.305EICESx | w#EE oA - R FEE L EIC OV T
IEKEORERE, BRMNIZOWTIIEARDREE, 2 OMBERICONTIET I VLV EEHEH LT
M EI 21T o T2,

2RI A LUA O D ENC AN =T — % —BIZOW T, BIIFR23ICE L DT,
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223 7y 7Y v MERFE

MRIO% & ToiE HEf) 72 PESEHIBAR CIX T R CORB TS TIHMI I TR Y, FEEEEERZ AW TEIR
Ty VR s =R Ty NV U MERHEAT O 5E . BIRBARE - BEALT (RBFZE TIXCO,)
PEHARE A AL AR PERR D T2 D DA E - HEHE CRBLT OMENH D, FEEERE TITmEE o8
HERL2WE EHIZ, FRIMBARORE S KL TWRWZD, — I 2 b OREIIE(L L7
WH D& LTHERHIER T 5,

—J . CGEET MI LDV ab—a Tk, AEEOELIIME 2L T 50 & AL\ 55
ERIGOELZLOLELTELND, XLIZCCGEET /L TIIHMMBAMONEZ KM 5 Z &b AlHE
ThHbH, ZOEOCCETT ML DY I alb—va VERAZFEH L CEXEBRERLZH V=7 v 7Y
MEFHZAT O BE . BAEEE S T2 OBARE - FRHREAZE L 20 E WO REICITMER H %,
FrlZ, MEEESCRBROREBNER Y 2 v 7 21372 FEHORE L & HICRAET BRI FET LV E
RAWBEGAEIIE, RBOFEFHE2ZETHLERD S,

Z ZTAMIZETIZEL T O L 9 R FIETRALRE - SEHRER O F 2 2 4 L AT v THITIT D,

ERILA - SRS BT D BEALRER

o JLYMEIEIZRIT DAE - ML A AERR L O A&, MARLZSFERG (EEZEICO VT
USGS Minerals Yearbook, &5 &Iz >\ CiX[E#EComtradeT — % X— 2 Z{#i[H) 7O EEN— A TH
FrL. ENTOSAFMAESZ [ENEE A -] & UCTHRT 5, Dk, SEAENAEER, W
HE, MAEOZNETNEZCCEET NMCLD Y I ab—2a VR AAWTER L, SEOENIA
FIAE (EEX—2R) ZHHT5,

o FAEDOHMBFLAFIHY =7 ZCCEET LD 2 I L—3 g VSR (YA OE PR d A &)
EHONCHE T2, 260y =7 Z25EOENEAFHEICOT TEEORMBIIaF HE (EE
R—2R) =HFT D,

o HEDOHMBIGLAFIE (HREN—R) ZCCEETND Y I a b—ya VR OO D YFEED
MBI ER (BF) THl-> T, YZFEOHMEER AR EHEET T 5,

B, SO AEERET — ¥ [EEComtradeT — ¥ RX— AL DHEGT—F L b/ AEER—R L
RIRED0R, $IAICOWTIIAEERT —Z IIRHEAEN—X, 57 —ZIZo\WTiEr v AEEN—
AL EHBENR—ANRIE L TWDAREMENH 5, % Z T, Copper Bulletin 20072 -5 < R 2K O Hidi A
APERE, WiHE, MAROLELZFHILTE 5 X9 FE—BEOM EREE AW THIE L7,

AL ATREL B Sl COL B B e HHER K

o FLUERITHIT HEE - HIKOFFIRICOBEH & ((LARER K, EEN—X) ZGTAPT — X X—X
ICEEND T HILF—TFT —H I KX OLee (2008) D Fik % FWCTHERTT %,

o BAEDEMBIHEHE (EEX—2R) &, CGEETFTNLDY I 2 b —3 3 VRN OE LN D YEEDE
FABIAPER (&%) CTHEl-> T, YEEOEMEEI R Z HiH T 5,

— 05, EEFEEERBAMREATS] (ATH]) 12OV TH, CCEET VDY I o b—a IR (ERF RIS
AR DB NER & %M AL PERR) 2 BAAE TR %,

DX DI, BIFRBRARE - EHEPEHAEGS LOAMTHIOT R TEKEDCCGEY R 2 L—T a UFERT
By 5 2 Lic kv, iR I KO R 2 KW L 728 kB 7 » b7 v MR R T o T,

44



2.3  FHRRRRBEIRAAER YTV DR E
AEFHHEIZRA X 512, B TRE R EIRFABOR IC T 2200%E], T bbitEEICE T 57
)*—/ﬁrﬁ%Tﬂﬂ\OD%Tﬁ'&\ BLOEHERAEBOME & L COEBERBG OB, S 5I2F0zhE

ELToHEE -« & FEORBERBAEIE L W I2200[lHEZT.0E LT, BoBEY T 2% E

Lf:o F7o. RIREARYNEND Z L 0RE, MREREZEAICLEEA0EE. BIXUOEBRER
WZRE D BRI OB OWTHRET 20T U A2 &0, 2618383 F ) HZHOWTEHMli 24T - 7=,
#26 KTV AHME
D E U A2 U A3 U A4
BUREE AAR—EHZY)—v | AAR—EHIZ7V —v | BARA—EFHZ Y =2 | AR-A—A TV
S S S T — &
7
KIRE B BA : SO 8 | BAS : $EERPRIBEAN | BA : SREna e | "B A, 2N« 8R3k

MNIZIRBL (HEFHRS

(CRRBL (HERHRER

MNIZIRBL (HEFHRS

LGRS PN N 35 ]

# 1 127%) 20.5%) 3 1 30%) (HEFTHE A : 54%)
27Ty THihe | L 2L BAR #2257 | 2L
B4 (GRAE : 20%)
BOR BAZ GHMEHIRT | BA . S AR | B SMEAERE | BA  88AfEHARE | HZEAGFI TV
SARAHE A ) Bkt | 5%HIIE (BAULL) 5%HI3 (BAULL) 5%HI3 (BAUEL) 1 o HARHNE A
%) EERR
BURE R 20154F 20154 20154F 20154F
51112 F R 2L 2L 2L 7L
>F VA5 >F VU 46 VAT >F U 48
BUOREE e [E AR AT | IR OBNICE D | HREROE NI | BIRHNIC L 2R
RE 72 BA%E R L2558 £
EEUE PN 5 (%ﬁ%ﬁ%% L7 | GERHER - 75%)
(HERHE R : 54%)
A7 Ty THA | JoE[E - il gkA | 2 U ABICFEIT SeiElE - Ml AR | AL
77y THilhe AT Ty T
i 20%) BAME RE -
20%)
B B K| JeiEE - #IgAFEE | v U ASBICEL JeielE - g AE, | 7oL
(2015-2020 A BA4L | Sk o F 5% H I $R 9L A 8 F E5% |
A ERS) (BAU) B (BAULL)
BURE AR 20154 20164 20154 BOR L
R 1112 F iR L 2L 2L B GEA gk 1L b
Lt I
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HYT ) AOFME U ISR 5, ek, BORREORMRICHEN LR L 20 R TO@ Y
ThH D,

o —~ANHTCVBMAST  RAKESDBORE B2 TN 5, B 53725 E THIUTEIRIZ L v A KYE
GERRE) B ER-TZEHIET D,

o ZEEGDP : FrHl[E - FEE REICK T 52 EREITR, @B & HRET D RRERERIE CH D & &
BT, HWENEE OGN & 5 FEENZ OV IR S A T A SRR L 72 & DS RE AT A
DEEMERE L L CHRAT S,

o B - FLAENMENE IR AIEIBORO X —7y MEETH D & L biT, SetEE O EFRFH
MHIHTEE - R EETOBERMICE X DR EOEEL T 5,

o W (BRFLA - $FEA) 7 v FTU b LB OBAERNMEHESEEE - AGRHERETH D
DIZH L, HEEN—ZGFRHEEE S LTI %,

o BLEK - BREMEPER., SR/EPER . BIGHBHIBOIREROEENAE ~ORBEZ L5,

o COEMEPEHE « BRETRFE T REME~ D BRI & L T E ORI ok D CO, Pk H & 2 £/ A1 -
Do

o W—RrT7 v TV COEMELPEHBITHIET DIHBE AN — AR EIRE L LT %,

o EPFAEFEME, BREZNE ¢ [EE TEam S A TV 2 FEBEATRE /e BRI A (SDG) (28T, Fifge Al RE72
T2 & AEPEICBIT 2 IREE Al & U CEIFAENE (B ITEREARESHTZD GDP) H 5\ BB E
(BREEAMH 72V GDP) 2T b TW5 (Griggsetal. 2013) , £ 7-EEBREEFE D 7V — LR35 HE
R, OECD?D 7' U — U N RARKE C b IR AEPEMEFEER . BREEARIGIE SR ST\ % (OECD 2014)
D O EBRER R OBLE N D . EIRVEENER X OBRERE A EE R 2GR AR L HEE R
— ZAEFERAROZNZIICONTHERT 5,

o FRPRIERER « WA MBI BERIC LY RERPEL O T HHMMEFET 5,

231 BA—EHISV—r&EV TV Z

H AR CRif iTREZR BRI R 238 A L, EWNSILAFAHEZZN O OBREEAN Lo 258
(BAU) (ZEE~FHAML AR B 3 CT5%HI 5 L W o B R 2 &#Ek 5>+ ) 4 Th 5,

vFYAL

AR HEOHI E W O BURHEIZAE L, D OB TEN Y 7V EFRAICO RRETRFLE L
T. AAREWN CTOSIA F R AT 5 KREGIRPL % 201540 5 i i (20204F) £ TEA
T2, BIRIZ2015FELRE—T L L, 5%HNEEIEAZER L D AR ERTT D> (BLRAEFHHER  127%)

vFY A2

ABFRDFATIEC BN T, RKRNEEBUIRBOS R &2 LRI T 21 EEHRIHEZER A HIZ S »WZ &
PRSI THD UG 2011) o KT U AT, 7 VA1 L0 b B Pl osegkh i A L
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FIKGERE & 201548 10 & FEAT IR AE = AT 5, BLRIA20156E UG i & L, 5% A 18 % ik
U9 BBEERET S (BRAEHEE | 205%) .

v FYA3

GA T T T VA 7 VORI AEE I LAOWHEBUIA Y T 24814 (liBha320%I238E)
Z20154FE D LRI I THEE TEAT L & & b, Sia P AR T 5 RGP A 2015470 5
PR E CHAT D, BURIT2015FLIE—E L L, S%HI AR 2 KT 28R4 ET 5 (B
RHEFHRER - 30%)

232 AAR-A—A MU THRHT YV —BEFEVT VA

AR Y — &> T ) AOGFEFHANKERE L FE (EES—X) OBRFHAEE., AARE A4 —
ARNZUVTOQEATHMTELFIATHD, A—AFZ7 UV TIFHROSIEAIAD EEMIGITH Y |
BIRFHICE L TRES B EHERE L T DHEEICEBWTBEREEN ED L S I2Re D hIzo>0n
THHFT 2,

R E

AREA—=A LT V7 OWET, FRROIA PRSI 5 KRG 2 201547 %nq:ﬁﬁh;ﬁﬁﬁﬁf
RAEETHAT D, BIRIF2015FLIFE—-E L L, MEGFH TOREAFHELZ ST VA 1IZBT 2K
DERFEAF B HIR & RIEHR T DR 2 RET D (Bi=RHEFHRER  54%)
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B 2.1 HIRSERHISR

No | AW ToO11ME KT 2 GTAPT — & ~— 2 i
1 | JPN JPN
2 | CHN CHN
3 | AUS AUS
4 | KOR KOR
IDN IDN
MYS MYS
USA USA
IND IND
7 | BRA BRA
AUT, BEL, CYP, CZE, DNK, EST, FIN, FRA, DEU, GRC, HUN, IRL, ITA, LVA,
EUC LTU, LUX, MLT, NLD, POL, PRT, SVK, SVN, ESP, SWE, GBR
CHL CHL
10 | EOG XWS, RUS, IRN, NGA, XNF, MEX, VEN, CAN, NOR
11 | ROW IR DI DF T Hilk
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BIFE 2.2 HMRIGR (1/2)

GTAP 7i235F 557 M ARWFFE T D558
No. | Sector Code | Sector Description No. | Sector code | Sector description
1| pdr Paddy rice 1| agx Agriculture
2 | wht Wheat
3| gro Cereal grains nec
4 |v f Vegetables, fruit, nuts
5| osd Oil seeds
6|ch Sugar cane, sugar beet
7 | pfb Plant-based fibers
8 | ocr Crops nec
9 |ctl Cattle, sheep, goats, horses
10 | oap Animal products nec
11 | rmk Raw milk
12 | wol Wool, silk-worm cocoons
13 | frs Forestry 2 | frs Forestry
14 | fsh Fishing 3 | fsh Fishing
15 | coa Coal 4 | coa Coal
16 | ail Qil 5| ail Qil
17 | gas Gas 6 | gas Gas
7 | iro Iron ore mining
8 | cop Copper ore mining
18 | omn Minerals nec 9 | omn Other mining
19 | cmt Meat: cattle,sheep,goats,horse 10 | cmt Meat: cattle,sheep,goats,horse
20 | omt Meat products nec 11 | omt Meat products nec
21 | vol Vegetable oils and fats 12 | vol Vegetable oils and fats
22 | mil Dairy products 13 | mil Dairy products
23 | per Processed rice 14 | pcr Processed rice
24 | sgr Sugar 15 | sgr Sugar
25 | ofd Food products nec 16 | ofd Food products nec
26 | b t Beverages and tobacco products 17 | b t Beverages and tobacco products
27 | tex Textiles 18 | tex Textiles
28 | wap Wearing apparel 19 | wap Wearing apparel
29 | lea Leather products 20 | lea Leather products
30 | lum Wood products 21 | lum Wood products
31 | ppp Paper products, publishing 22 | ppp Paper products, publishing
32| pc Petroleum, coal products 23 | pc Petroleum, coal products
33 | crp Chemical,rubber,plastic prods 24 | crp Chemical,rubber,plastic prods
34 | nmm Mineral products nec 25 | nmm Mineral products nec
26 | pio Pig iron
27 | csh Blast furnace steel
35 |is Ferrous metals 28 | cse Electric arc furnace steel
29 | cop Copper
36 | nfm Metals nec 30 | nfm Metals nec
37 | fmp Metal products 31 | fmp Metal products
38 | mvh Motor vehicles and parts 32 | mvh Motor vehicles and parts
39 | otn Transport equipment nec 33 | otn Transport equipment nec
40 | ele Electronic equipment 34 | ele Electronic equipment
41 | ome Machinery and equipment nec 35 | ome Machinery and equipment nec
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BIE 2.2 HMRIGR (2/2)

GTAP 71231F 557 ARIFSE T D523 %
36 | omf Other manufacturing
37 | ssr Steel scraps recycling
38 | csr Copper scraps recycling
42 | omf Manufactures nec 39 | osr Other recycling
43 | ely Electricity 40 | ely Electricity
44 | gdt Gas manufacture, distribution 41 | gdt Gas manufacture, distribution
45 | wtr Water 42 | wtr Water
46 | cns Construction 43 | cns Construction
47 | trd Trade 44 | trd Trade
48 | otp Transport nec
49 | wip Sea transport
50 | atp Air transport 45 | tpx Transport
51 | cmn Communication 46 | cmn Communication
52 | ofi Financial services nec 47 | ofi Financial services nec
53 | isr Insurance 48 | isr Insurance
54 | obs Business services nec 49 | obs Business services nec
55 | ros Recreation and other services 50 | ros Recreation and other services
56 | 0sg PubAdmin/Defence/Health/Educat | 51 | osg PubAdmin/Defence/Health/Educat
57 | dwe Dwellings 52 | dwe Dwellings
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BlFE 2.3

WASEICRAWET —4 Y —2R

Oil Indonesia
Exporting | and Rest of the
Sector Name Japan China Australia Korea USA India Brazil EU_25 Indonesia Malaysia Countries Malaysia World
EORA* (Brazil
Iron Ore (iro) JIO EORA EORA uslio* usIO EORA EORA JIO* EORA EORA usio* EORA ratio)
Copper ore (cop) Australia Australia EORA | Australia | Australia EORA India Chile India India India EORA Chile
Other Mining
(omn) Australia Australia EORA | Australia | Australia EORA India Chile India India India EORA Chile
EORA* (Brazil EORA* EORA* EORA* EORA* (Brazil
Pig Iron (pio) JIO ratio) JIO* usIOo* usIio EORA EORA JIO* (India ratio) | (India ratio) usIo* (India ratio) ratio)
Blast furnace steel EORA* (Brazil EORA* EORA* EORA* EORA* (Brazil
(csh) JIO ratio) JIO* uslio* USIO** | EORA** EORA JIO* (India ratio) | (India ratio) USIO** (India ratio) ratio)
Electric arc furnace EORA* (Brazil EORA* EORA* EORA* EORA* (Brazil
steel (cse) JIO ratio) JIO* usIo* USIO** | EORA** EORA JIO* (India ratio) | (India ratio) UsSIO** (India ratio) ratio)
Other Manufacture
(omf) JIO EORA JIo* uUsIO* usIO uslio* EORA JIO* uslio* uslio* uslo* uslio* EORA
Steel Scrap
Recycling (ssr) JWIO EORA*** JWIO* uslio* usIO uslio* EORA*** JWI0* uslio* uslio* usio* uslio* EORA***
Copper Scrap
Recycling (csr) JWIO JWIO* JWIO* JWIO* JWIO* USA JWIO* JWIO* USA USA USA USA JWIO*
Other Recycling
(osr) EORA EORA" JWIO* JWIO* EORA* USA EORA* EORA* USA USA USA USA EORA*
Note:  JIO = Japan Input-Output Table, JIO*= the same ratio as JIO, JWIO = the ratio between omf and composite recycling is based on JIO and the ratio between ssr and osr is based

on Japan Waste Input-Output Table, JWIO* = the same ratio as JWIO, USIO = US Input-output Table in 2002, USIO* = the ratio based on USIO, EORA = Global multi-region

Input-Output table compiled by Manfred Lenzen under EORA project, USIO** = the ratio between pio and composite steel is based on USIO, and the ratio between csb and cse

is based on JIO , EORA* =the same ratio as EORA (in specified country), EORA** = the ratio between pio and composite steel is based on EORA, and the ratio between

cshcese is based on JIO, EORA*** = the ratio between other manufacturing and recycling is based on EORA, and the ratio between steel scrap recycling and other recycling is
based on JWIO.
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3. WERRITHED A 74 7 VEREREIM

31 IC®»IC

E@%ﬁ%@IwN@>EW@%N*w%iub\%ﬁ@%ﬁﬂ%@ﬂmmﬁfé@%%bmmﬁ
DERETND, ZHWTERFENIERO—@ZM > TWD Z LM, GBI OB SR 4
WCHELWHDIZR2 > TWVWAHZ L2 LTWS (Mudd 2010, Mudd 2009) , {LABREFETRZ: 12 &
N BRBIEWEIROSILBE T OEOEWVIEFICRKRENEDOTH D,

—IZ, KOBEEMEOEW, 77 EALRLTWEENOHEBEEIND 20, EIRFEOMKIT W,
FLASMMIME TN T2 L &b (K3IBM) | FURIFELS . FARORKED KV LWESGE~Em»d 2
EEBNDLILTWND, TOFEFET, Fx T RAREGHRMARBORELEZBUNCHMT 22 & 2RkO T
HEFR LD,

ranium Hadwm era ] | Cwillian nucksar porwer era |
- - a r T 1

Transitom 1o sullds Sy orag swlch 1 urda

= Ra-apaning of Starl of M ka, ganaral expansicn of Cu
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L : Mudd 2010
3.1 FEMITRT DEA B OETHER

K TIE, T4 7V A 7V OFRERE, FRICRREIRERIUZ 227 5 BB B O TR DWW T ORFSE
DWELE AL L, s itED-, BRMICIZ3 07 Fe—F, ¢+ bbLE5WERE (TMR) &
BARL BEBISE NS T 5 CO B E, mamy - 7y hF Y b (EF) IZOWTHY A A D
T&, 320770 —F %o TCRVMOHEAZIAMRICT 2720, ZNENOREE X OBhE A
FELTHL,

TMRIZEERN—ZAOYWE 7o —iEETh 5, TMRIZTUFZEIRAZ 1G5 - DI AR BBREET 2 S H0 H
LIEWEORETHD, Bx OHSREORREICHTINAREEZDHZ LN TES, LirL, TA

DFRERLE LTAELDIBERZEOFMICOVWTUIHmLUDIZ L TEhy, MTADOERLELTEAESND
BREFEL, BHEESCKEDOENIZ L DEMEIE~DRELRETHY | AA#%%W’%%<W
FIDZ EICHbEBRLETH D, ﬁﬁ%@®ﬁﬁ’;of I AR HLIBREMHEN D L5
boHrEBEZONDT-H, TMROER BTt 3 D IEFE ﬂw%%kbf%%ﬁéﬂkowb\ﬁﬁn
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DiMDO—2Thb, 1277, AHEMAEBOBGIIAAICLTEM oY/ FTHLIGANEL, *
TRAETHREEELEHBSGANZ V., I LT, TMREZELOITFIETHLI~T UV T L7
o=t ik, BEARNICA Ty T gy MRS TH Y . R REEERE EIC< ., ZOBE
ERRRT D Z LN, AFEICBITATMROKEDE H —ODEMETH 5,

COBEHEIT. A4 7V A 7T EAA L (LCA) BT DRLELMONTEEDO—>TH D,
=72 L, BIRBREUC N HCO M EIL, 2 DLEERNy 7 VI v Ry =2t LTHEILZR
KMEZMNDEEB LV, 5T, fIZEE&BEIHILOLE. ALEREZHIEL T\l LTHERIEF
BTk 2 TH Y| COPEHEBILILFICRESERD, ZhELD THRIET D Z &2, KR
HCOMEHEMMOEERBED —H>ThHDH, TDO LT, HlxIZ EROTMRE R UHLLIZOWT DS
—ARLT 4 HTHZ LT, TMRECOMH EDMOHBEBRZRF T2 Z LK D, FFIZITHES
Lo TWb Ty s r—er 7T RERIN D KRBBHINGE & . KR RO ZZhiz 20T
COHEH E ETMRE LEE 95 = Lid, BBREVWRITTH 5,

RZICEFCTH D0, AMIEBIOBREICxHT 2 A E . T OFAEE L BEEDEOFLIC LT kg L
LTERTHOTHY, BEARICHTIEEAMBECTH D, EFICONTIENRY % OWFFEERD
HEATWDHEZATIEH LN, ZOHEITHEFICH LD THD, AW TIE, HEOH LV EHH)
CLTULT7 T —ADOMBEAIY FFTWAR, FORMITr — 22X F 1 k50813 QN 8T R
Wo TODIEAITHEIHEDENEENTNDZ LIS D, 2 LELDICHKTIIEEICA )7 b
DRENWE A TORBEZEL TS HICHZ0, TMRTIHMET 2 Z LIZAL L E\HEKTHY, £H L
T2 R CTEFD X 5 2B I IR D B Ch b D, DF W TMRICHIFF CE 2RV EE 12DV TEF
WX DRFEAHEAET D 2 E 2 IFLCI DL I RBEL 2> T D,

BIEE T BT AR B A DA L LT, BRIC3ODFEFRILyr —RAREZ T L ICHNWSZ LT
ENENO/EARFEIZOVTHRET 2,
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3.2 TMR OBV FHIZER
321 FEOHE

FESBNEICBWTELIND ZEDZNTMRIL, B 7 a—2 8D -WE®RE (M) O X5 7%
JRHEALH) 22 BR T TV D Z &R E W, Ak, TMRIZE L~V TOWE 7 a—5547 (EW-MFA)
BT 2HEETHY, HHREA (PIZITFEE) TORBHESVATAIBT BN -7 —%258D]T
WERBEARZRDD LD THD, EW-MFAIZE PR AT v T v ay MBI FETHY . 20—
FRECTHL2TMRTIX, EARMICITERERFEH CORNT 7 0 —DORFBIE 2 21T 5 2 & 1T HRZ2 0,
TMRE (X, UEEBF RIS, ’x ORFHESOL-DICREN BB ST -WERE, ThbbERE
WZXHTHNADOREZRDLLOTHY (MBI RERZRET L, BRERLOBS 2L 7r—
ELTHiREND) | AKREZEBECIILZWICHLELL T, BREPEREL L THiETLIZ N
RESHFEINTWDIRI TH S (Bringezu 2003)

MIRCTMR®DE % 757, FEIZEIRBHIEITAR D 55y & 2 D B SH T OB B2 LN ICHE R4 5, 3.2
(2. SRIIBHE OB BRIEICEB N TED L S REOWEOBE) () ¥y yiaTn— (#) BEAET
DD ERAMIR LT,

Material Flows: TMR
MNet Cash Flows

Huge Strip Rehabilitation, AMD treatment, and others

Mineral Production

Development " Operation Stage ' After Closure

Time

K32 FAT7HAI7NEELTOTMROWER

FLILBRR A K& B, B PAILBO 3BEMRICH T2 & L35, IERMICITBASATICERA O B
NHDHMN, ZOBERBETIEY > IV EEET 0D R—) IR TR ABRETHY . ZHICkERET
LZ7 VTN T7u—IbEY RERETIERNEZZONDL LD, B LT,

BRERTOBREBRICBIT2H Lo L AN 7 v —<0, BILBOSHEKLIRSE - X 5 E A &1
LI LIFEE Sz, BRT 288 ~HWEbEEE2To /R, ARG aIciEs) Lic&Ed
R L7 ECTRIESMESTI2HA LD, ESoBEE2EZN, BERNRFRETEICO VW TS
K DOEREED Z LITHERD -2, 2F 0, M32TEXITRALE BETOENIZ7O—) + KK
oO(EpERE) OBNTMRE LTt EE, RETHSVPEESI NN T —ANZNEBZ X LD,
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Z ZTARIIFETIZ, R, FFICHILEROMIICET 5021772, FiEL L TR, PIIEPEE S
A EEYESLHEZR (AMD: Acid Mine Drainage) O/KE Z THI L7214, Z ORI ELET 5 72D IZ L E
WA WEOBNE L, BETHHRMEYOE (ZIVUTIEMIZIET Y 2D THZDD X LD
HIBEDORHEETH D) ZHFE L TS, FEICOWTiEKoide et al. (2012) \ ¥ — A A X T 4T
DNTIEREZM (2014) IZFEL W2 Z 2 CIEIZT 28, EERAIL, KEGREZNEZUET D
EOICFERENDZ~T IV TV 70 —0—HELTIRHLAHZETTIMROP THREMICIEZ D Z L& H
BEELTWDBETH D,

322 F—RARET 4
2O DRREILILIT R T B 08T & Tl LIk 21T - 72 (FX31FHOHLLA, SL1UB)

#31 SMUDTA 7Y A I NEETODTMREE

A EA

HEHRH D 7 2 — [ton]

RERIE R (A) 28, 484, 816 5, 760, 803

fiiss A e & (B) 2,259,917 1, 463, 000
Bl 5 DAUDILEE D 7= 60 D 7 2 — [ton]

P&l AR (C) 468, 462 910, 930

WA E (D) 307, 745 275, 059
B ZEMT [TMR  ton] /Production[ton]]
A/ B 12.6 3.93
D /B 0.136 0.62
C/B 0. 207 0.19
C+h / B 0.343 0.81
TMR (A+C+D) / B 12.94 4.74
ERDIH
P B G AT 1914 1906
BEK T 1969 1973
FRAIALER RS T T 2113 2313

FTABELTWEEEARD L, BETOMEAER ERRIEZEOLNZNETN126L3.93THS =
EMD, SILAIZZ L Z L ORMBENEFICKE VI EHH Y, FAILEOAMDILIRIZH KT 2
TMRDEIC+DIBN0.343THD Z E MBS NI EN D, 1272 L ZHUEBT 7eb b E- s & 23
REWNWDLDLETTERLS, BN/ SINZ EIZh LD, i FEO PRI T IR 2 X,
INAIXSILILIBD231FIT LR 2113 L 1T D T RS RERNE T T 5 L PRISN TS Z R0 5,

3.2.3 TMR O & L CDOFE

AT OAEF 2 A O OTMR BB 2 B Rl D 72 8 O — UG LAY 72 (R FRFRIE & L THEBE T 2 & B 52
T 5, FTRILUIBITHCHDEAZLIRT S, FRICHLLAICB W T Z OME OLFEIT3 : 10RETH
%o, T TZOCHDITMMETHEKRE NS, ZOFFIC L THBITIEEFICKREIREELZ L O TREA
WCRTDETH D, DF D, FILEBEN LS LEEHAILEZOAMDE 5 5 BREAMNEZEFILT 5729
WCHELRMERANETH D,
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ZFIT, INETEXZTCEEAOLTHH SNAZTMRIZAMDRIEZ R L TH 0. ZnE#ET+ 5
7eOIZCHDE HICIM A T2TMR=A+C+D L S FilE A2 Z 2 T L BT 570 61X, CHDO Y = 7 II/h &
b, ZTHLEERIZENT, 2 TOREAMZ —fECTrHMliT2EE L LTTIMRE WS 2 & ITIdE
BNRo D, 7220, LiUBE A5 &, C+DOEITHLILAL D b RE VWV, ZHVUFLE A LE LR B2 E W
ZEEEZNIEFICHARRERTHD, DFEVCHDREIETHALHEAOK/NEBRICEH 2BREE
MWhHHEZEZLND,

KXo TZZTIETMR, LV IEMICITAEHEE LD Z A4 794 7 %@ L TOTMRIZDWT,
B HFFEDTEE) (HHICAMDILER) (TBI3 2 K/ANBIRZ NI S FRAE & L ClIbae 2 aTaetEn & %
W, BROIREEELZETCHEO TIHHMET 2fIELE LT LIEE VRV SR TE 5,

H 95—, EW-MFADO I TR 0o 2 BIRAEFEMEOBEEE AW T, ZOTMRO RIRF A HBLSY
TROLERAM TORMEOHOMELZSZLZ L TB V., AMDRIBEOARE X, d51L#3E I L - TH
g RN Dl > TEREAMMNAE L, ZOBHE(LZ BT 2720 0BT AR ET D &5 2 4k
(2D, FhLEEE OIS ITEARMIZIZTMR(EA+CHD) & b 72 HTIHEI O, AICBETA7FE#NICEB WL TH
EHEND, TITTF—HOELNEHILAICSDWTEHERLTEHL &, 208 IINEBEMEIZ LT
RA=ATEMBEE DR Lif 2 b6 L Tn5b, it T, ML#EDOAMDALEIZ L - Tk L ERC+D=5
BHREOCERNEETHIEEZOND, ZOBEMIIMMINMEHETCLH L, 22T, BIRAEEEL E S
AREbLDINEZD,

O g WHHEERO T TEUZREE T A 70 A4 7 VEEDOTMRTE S
(RA + RC+D )+~ TMR(A+C+D)=52 /29 = 1.8

@ FE W) FEEERNPAMDUE E TITHo72E LTEZD
(RA - RC+D )+ TMR(A+C+D)=42 /29 =1.4

@ FnENHOEKRIZELIEZD
RA = TMR(A) &£ RC+D =~ TMR(C+D)47/28%5/1>1.7%5

ZZTOMMIE, TMRTERENE~T U 770 =0 DIT4ICRRNTE2H0E LTEZLNDD
MEVWIERRTH D, 728, RADMEDZIMEME CTix/a< 8 EiFichoTLE > TWAH DIz, 7
EHLETEHDO LD THD, ZD I3 ODORFEFEMEONT IO DOMNIE LW EFE XD NIIE KT
THM, b LIRICTMRABREEEIRIE &L 272 L, REREIIILILE W) FHEFER L LTNDLD
FrThiE, OQBRELWVWE Y ICEDbNS,

BRI E (Accounting) @ ECORBEMEZ ML T, T2 TRAMLEFIEICE Y KETHIZ
19 2L T.HLBZEOAMD E W o R e Bk ColEn- 7 v —%2 W 520 LTMRO —# & L&
HITDHZENRARETHDLZ LT R LT, 272, SLLBEKOKET — % 2T X TOHLIZ DOV TAT
THZLIFIZERARETH D, FRICHRA2PBET 5 L5 %, REEED KRR 2 ik TIXizE
RARETHA D, AEIOT—ARZT 4 1 blE, KRFEICL > TROHILATMRIZOWNWTE 21X, M
WEZEDTMRIZZEZETRKER LD TIE R N7z, I LEEKRTE ZIX, fEFO N ETHREIN
TEREEIRTMREZETIFFAL, 2 LI I TRFLELI BRIERPREL TNDHZ AR L T
BLZEPHEETHDLEWVX LD,
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3.3 fERIGEIL DR E KBR LT CO, PRHEDHEE

AT, I BIT 2 REANEOHEZ BN E Lt L X2, TOE B L2 5COHHED
WEEITO ZEHHME LIEGA., SO AEREFEZ KB U APE 7 7' 2 DCOHEH & OHEE S
BIZOWTHRRS, ZhiFE&REESERL LS ITEROTA 7 A IV EZ XL &1L, KEE, F
AO7av A TENTETOREARMEZTEL TS 00T, MERBREL~DRBEE X /- & XTI
CO B ED L D MEMEN E < . EFHMIFH 2 WD Th 5,

AARIZEFROIZE A EZENOGRFREIKEGFL T DH0, BIAOEFEEHEICBIT 23X
— EMMEBICEATARHBIEEAEAREN TN LI EOIIIHN ZZ T T\, £
EINETICAREEINTVAZFELCAT — % X— R 2 L AL ITEB O COMEHI &I, 1 ~3§L LT —
AP OFLNC HRERICY TIEED & LTEAHEINTWS, Lol s, SLboAREFIEIZSE
Thy., PHOFLOFZHRATHIITEIERD 5, /o, ZOFRILMARIN S I BLH A 528 S
NTWARERH LN, ZO LX) BB OGEH T <. +aRERABP 2SN T RVWRALH D,

—H T, TNETICHILBBICBI L 74—V U T 4 AXT ¢ (FIS) OB TEAME AT H v
AT LELT, BAME Y AT AP INTE L, ZHIIHEEILECHR O E, HE S D 5l
B END, OB NSCHRERZ ALY, REOEROBEEREICHMT 260 THD, FH
SO T, ZOBAHEY AT L2 T =4 _XN—=2{b T 52 LIck» T, EARMARERSHILO A
PESFIEIZHE T, FL1L O RFE Rk U728 4E - RIL 7 1 & X DCO M EAHEE T HET LV AME L2
(4% 52005, % 52006) ., ZDET/LZMLED (Mining LCI Estimating Database) & FEA TW 5,

B AKRKROTATHA I NA RN RS LIILCAD BT, Sz xg s L2856,
PEKALFRRLE A B IG Y, THIE & B R REANEHE Th D Lfaf I L5 2, BB TOMLEDIX
INBERD EFTITIENZ-oTELT, AR TITEFFHBIEEIC LSRNV — L EMOHEER
5 RNCCOPEHED 2 ZE TG E LTV D,

331 BR#EEIVARAT LLT—FR—ZADHPE

HFHC W T = RXR—=2 D EZ R ~%, MLEDNMOFHHEFIEIZ, AT — 2 _X—2{L LT
BRHE S AT LN XX — LBV OBRMNEZHEE L, OB P LM TH L Z & CHEEZHE N
THRIEELED, 70 ATHHEINHCOREIT, WEEICHEHREEZBT CREEILS, BHO
HeEuZ, 7 AV B ERilE (USBM) 23BH % L 72 CES (Cost Estimating System) (253 < (USBM 1987a,
USBM 1987b, USBM 1995) , CESiZ. 34DHLFEIZ ST T A U B DOFI25085 1L HINE Sh-F — &
Zh ez, JILBRICED I MOMbENT=H WL TR EICEHAMBERERICHD 2HEEAMD >
2T EHEL TS, ARIE. RELHTTEIB Y0 2 LRI T 2N, TRENNEE
IO & A B BB & BRBEB BRI 01 DTk & e o TV B,

ARBFZE TIEEGL I 25 G &+ 208, BRIE & IBILO TREZR LI TH 22613, thoe @it
THMLEDIZ X 5> TCOMEHEAZMTE TE D, T7obDL, R=ZAAZNVLDOHRLT, LT AZLOHS
BAERIIRE LTWDIILTH - ThH, HERRBRESEINEZ AW TR b T, M oAE RN
MR OADFHEEAN THIIT., MLEDZ HW =1 X2 b U S AITZ %,

BRHOHEXRD L 1L, KQ)D LI XX FHOBHTERIINL TN D,
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X, USBMOBHEE L2/ T A—42T, MIZEMN B OFETEINT-EHERERICERT L0
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DNOFEZEICIE D Z BN LI TW D, ERITITHFEANE D Hiv, ZOHPFANTIZE I
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HEE SN DCOMEHE D 25% UNDFRZEL 725 Z E RN HIfF S LD,
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332 AEuRv ROMEL X T AER

EUOIC, SRz [BICBW B/ ME L LTAEEINLIETTOY o X2 EH T, &R
ol H . RE <O TR, B, "WBo =Bz TEESND, /il BRI 13, BT
RN OIA Y U 7 n v 228, REHEIITETIC, KL 2 Y SRICHBIT S 2 & THK
AT OBRI L . A h RV BUE R I LHLRICEIE T D 2 & T, BRI 2 tRIE T 5
IR L IZHTE D, &6 0 DORIMGIENBINS N L 0T, FUROALE TR e EIKAFT 5, &
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DIZHLER & 2 OJEAFHO SRR E & B % U Tl b Sz BRI 2L S @IS N 5, 8F SRR
BB CTRET DL CREMRLEEGEZ D —F =y a LTI WES, T v 7 22 8 TERT S,
B S 78 A T, SRIEATICEMR SN D, BILAT T, T AE27 T v vy —HOMERIL - T
100 u mELF E THI S < (kA - e TRR) o TOBKENC, M anzoBiT 287t
AN K o TR EH SN D, ZOMRENRTEE L TEREBRILE (F®) 350, SoHa Tkt
OB TL% R Th D5 (B 2, 25~3B5%REFE TED DL Z ENTE D, KEBICITRBIEN -
K « Bl S W7o KGR, SR D O & LTl SN O8N — K TH D,

AARDEE ., WAOHILTI O X D IZHBE SN A2 7 Efklc Ko THA L, BARENORSE
FICaBMier AT 20RO RYEE LD, WEILARIFE CEM S, S5 IICiFCRRE C
T A B0 bR < LR A2 N2 THLA R (AL 99.5%FEE) Z1/EV | REIICIZE SICEM IR E R T
&EMaIIRE IR D,

LT, BRI 0 A DBERERO B A A LS b Y SO AT AR LTS, BT n b %
Wi, RIL TR LB a e ARG END,

B ORI T v 2%, BIALO S LB L ORI X DML, SEA S IFIEET £ THEfk S
HECTHHPE T 5, PEARLE, FEHABOBEICET 28O EL 2 TEDLN, T — 20 Hib
RNTZO ARSI L T2, Elo, BERECHRR B IR DAEESLRERIC OV TIERINL TV 21E0, il
RRA T TIZOWTEBEM CORRICEAGT o4 o~ MU gL o TN D,

B 7 a2 228\ CiE, AR (k) - B - KRB - YRR - SR - KB - A Yo THEEN
MLEDDOEAMOIEE & L THbiTW\Wa, =721, #iMCAM e EORABMIZOWTIX, Z0OH
R ETE RN END, BMOEMEIOA Xy Y BEFEINTNWD, VAT DI ~DOBREEA
fE L LTiE, TR X IS ENECOFHED A Zx G L LT D,

BILT 0 R TR WTE, BB () - BHEO =R LF =TI TEFIEMS S MLEDD A
ELTHBIZR>TWD, fHilxIE, SR80 OEE TRICBW T, BERIEENRA SN TWDEHE,
ZTOTawA~NFEANINDIAEND, HEHXZHWTCOMHERHESND, ZNITIE, A%
Bt 7o TN TR COWEE LY —bEEh TS,

B2, COBEHEDHEEICH W= B A OPEHLRH A K3 21TR T, TH HIFEARMIC ZHEE O
ik (LCAJ 2004, NIRE 1996, Nansaietal. 2002) 72>5 5[ L, HALOME 217> T\, EIIIZOWNT
E. DBRENCKHIERADOEEDOH D, HFH, T—ZAFTVT, A FXY T, ~b—, FUBID
THAEFUNZOWTHRE L, BREMBORERL L= 3L — A R&ZIEAOE K (IEA 2004a,
IEA 2004b) 76U, ZERANCIB T 2 PHREZ RO Tz, Z DFR. FERFOBEHABEIZ DWW T D
COBEHIRERIL, IPCCOE R (IPCC1997) IZit~7=, 7=, FEZM - EHIZ >V TOHKEEIL, JLCA
Database® H A D FE BT D & N =,
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#32 WATRNLF—LEDCO, PEH4RE

CO, Emission Unit Source
Factor
Fuel 2.64 |kg- CO./liter a)
Explosive 0.60 |kg- CO,/kg b)
Lubricant 3.06 |kg- CO./liter b)
Tires 2.89 |kg- CO,/kg C)
Steel 1.32 |kg- CO,/kg C)
Steel Pipe 1.49 |kg- CO,/kg C)
Timber 7.46 |kg- CO,/m b)
Gas 70.6 |kg- CO,/Mcf c)
Sulfuric 0.590 [kg- CO,/kg d)
Cement 0.786 |kg- CO,/kg c)
Electricity
Country | CO, Emission Unit Year
Factor
Argentina 0.357 |kg- CO/kWh | 2002
Australia 1.126 |kg- CO,/kWh | 2002
Canada 0.291 [kg- CO,/kWh | 2002
Chile 0.349 [kg- CO,/kWh | 2002
Indonesia 0.946 |kg- CO/kWh | 2002
Peru 0.187 [kg- CO,/kWh | 2002

Source: a) K. Nansai etal. (2002) . b) NIRE LCA Database (1999) . c¢) JLCA-LCA Database (2004) .
d) N. Narita etal. (2001)

INE CHEFLCAT — 4 N— R LD HILIEBIOCOHEH & iT, 1AE S L 3EEO Lo T
— P OFLNC H Y TIEED & L THERF SN TE 72, SLILDAFE FIEIC LIV ERIIRE LS Lbo
T2 emn, MR 2 — ORI EI TV L2 5 2 C, AEFIEIZS =3V —HE
ECOMEHBEDHTEZITHIRETHA ), TOEDITIE, IHICEL OHEILTHRE - #5275 2 &
THRAEMRIBPAITZH LD EBEZ D,

T BEISELVRDAESICIE. BIE T 0 A ORI Y T A EESCHBEOKE - F 1
BRED SYUECNLHIOAI 22 &, BRI BE RO - D ORR, B LESCFETO®EH., 77
AERIREDOA 7 TR L EENRTNILR S/, MLEDTIET — % X—ANIZ Z OB BT
DCOMHBEDOHEXNBRFFL TN D DD, SENTT —FMEORBEI NS v AT AERSE LT
RELEED, HREICEENRTOVARY, LOALERLASBOMEE LT, 20X ) BB TOR
BEAMBERTEX LD TIERL., HREICEDAZEIZEETHD, TNEEISEL0IE.,
LB S RE D G 3 K OV D% OIRIRFHEIC DWW THRE T 2 HENH H A, ZIUE— KA EBER O
AR T =2 2B/ 5 L0 6T = ORI OA~AREEC 2 5720, & SICKE &5 E nT -
ERMLEIZR->TL B,
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34 UV7T7—ABBBROBREEE . <L — V7 LHETOFr—RARFZF 4 oo Ty
r 7V v FEEDIERIR A~ DR

3.4.1 XU Iz - RERE -

BRME A ZRKT 2F A OED LEENIT 572D, ZHESERMEMS (£ 7) BEEEND
FALINTWD, HEFICLE ST, B DT A 70 A 7 VEIRENFRT 2546, o fEn T (6
TWFEHE) L. ARG T AMEE (FEREE) EVIOEMIIFIERTFEETLH Y, A A—UNE
T, BLEFERT V., —FH T, T4 7P A 7 NVOK ERICEDEMTHD (7)) BkkEE
E ) METEITHAIN, (7)) BMHKEE (FrCRICBEET 2EY) 20Tk, HEET
HiZ. BHAREFETBHIZH» 2D THY | HFERFETHA I, LrL., (1) OFFEIZHOWTIL,
HEFIZE > THIRLOHENSECTH 5, F51LBHFCRSH TR - TRA T 2 BRE MBS AME M B
HIRA S ZBLTWD EEND0, —REBEICE > T, BLIHELS, 220, SBILcE b 5 RED
A ST DL VIS WG o TWnD, ZANRBEOMRRZAE L TWD, ZOE M I
DIEAH D,

(1) ZERHICEDIZLICEIIEROREX

PLE L VI FEEOFEEICONT, A*ﬁ“0>£¥ﬁ¥0>$%ﬁ?b§ﬁ£b\ﬁﬁﬁa0)(%&j<)k LClk, Z03GR, L
RO 20 &L — R OJRFE U b < FENL S S ETICEET 25808206 TH A I,
%5?6&%@@9#ﬁ%@%_<w0@%@%m\%ﬁ%_iofi\ﬁ%@:&%ﬁﬂk@ﬂ<
<led, £, BWERIT, WERE-BICL-> TMTLENE 72D, —RAITEMEFR L O L ON
RZICLKLK BTV EEVWIEFELHLESH, W &, SELBRRLHSINT & ) R
—IHBEFIZL > CTLELBILFRER LA O REIZ L > UL ERT 7 B ARME CIIR <
TP ZATHE - L ERHICKL, BHROBBITEHMEICCWVERLE S LI,

(2) EROFHHIRKEEEZNRAREBRICEALEZL - TZadoleZ b

ﬁ%«@%ﬁwaﬁ+“’ﬁﬁﬁ>ﬁw@i U bEOBEEZT IRy, Tan—RERERLD
CBUEER S o T DH T HIRRE T [HDiTbUaioeya v (HRE) o FiEzo b0
ﬂ%okﬁﬁ\ﬂ%ﬁk@éﬁ%%“@%b%%héﬁ\%%%LEﬁW%®ﬁﬁ%ﬁﬁﬁ&ﬁof
WHELTHERLTWS, e xiE, 7A U I ATZaa P —RKRFEFORY}, Daly (1996) 1%, [
[T 7Ly Rew—3 % V] PEORESET-BIE. 5 LW 72 b bA M 2 50389 5 i
HARD T TICIRE L CTEZMEIC DWW TERET 52 L 2 2mNICEE L T2 (FBikp. 92) .
AEPERAEE LTR B ER L TWHDONa T &7 5 2 RAERET, HEIL, LIZLITEARE @777
O E LTHbi, BFEIZERICERA SN TS (FRiRp. 93) | & LT, #iBIRREFZO S
RIOEY a v 00y —Aomiln, RIERZEES LTBE L CELI L2 ElL TV,
LI EIC B D B ERTE L RERBRE AT 540 (2014a) b, (HIMGE A BT 2 EHERHES
& o T, MEECHEIIFEMEHIAAIMEEZ (53 5 ETHH O THEMA LA, MEMEAFnS
NADMORREIFICHONTIE, BARDE ) ThHho CTlmIZEL2WbE O TL) L (p. 132)
MG SR EEE) HoolAIE, BREREHONT XA L~DTT7 MaefgE LTW5, LD
T EHRBADIT W E WS HEIE L RIRFIC, BRI OB EEIR R 8 4 5- 2 TV D Eii#k
FEDNEER 2 WA EIIBRE L CELILEOWMER, ¥ 774 F = — Vi B TH DL
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B TRICHTIEROB 2T EN R S TELLEE 25, U EOREASERICH Y, M
S EIRTFEORBEREED L E - T, FLLBAFSIC M D BREEAkEE S SO IR AR R 0 i B R 2 &
G MERESOMES AL, b IRER EEICBWTEILL TS, TOEEZX, A0
(2008) | 4 (2001) . HDWIE, TLARAT 4 « A F—F 3 aF /. A SEED JAPAN, = 7/L
=484 X ¥ ~X—1 FoEJapan7z EONGOIZ L » THf 1T\ 5,

() EXZEEHL LI Z2nE—EE

FRORYFHEDO AERESCHRMIEZBESETCHDE LIV ESOHEBE LT, BERASEHE
DOFLILEMDR, RRARES N EE I cn B —iE8 2R L, AR D OF A a5 LT
LD —=AND 5, T2k 21X, 20004 F A EHEESITBW T, T FICARILHL A & < gL LSt s
THLBAR 21T O BRIC B VT h, A FENE R UBREE - AMERELZ MTF S50 OERPIRES
nie BEZFEHREOYa Yy - vy r—ViER) o L 2AR, ERHEOBRV e B —{EENIE W,
BRR134E | ATLA0E TR SN DHFER L 72572 (R 10 2014b)

(4) FRELTOREWEZHOR S L RIFMFEOTH

FLILBIRIC > CRAET ORI LS 28 L a2, RicBiFz3cofHiicky, FEEn—
OBMEITRNEFICHE TS, T2bL, #HRFH - BREFHRT 70 —F b O EERHE
WFEITEEIICAR L TV DDTH D, £7o. RELENIFESHYLL TWRWERERRH L, IR
MARLTWD D 2, el CTH Y . BED RIS DD R,

ZZTAEHTIE, V77T —RA&T—~<& L, L7 7 —AFIE WETT OB O EELEZ R AT,
RE~A—UA IRBELEEZ OND T —AZMIY LI, ZOREBEMFELZ, 1 2HOF—2R
I, b=y 70Oz V7T 7 —A (ARE) tLOHEHFITH 5, FKIB0FRIIC, HAD =2k T2
(Bl - =) 2O TSR TINA R —MEaS CRAI 2 U e R a S Lz shvd,
2HIEIE, ML, V=B TEXTVWLIHERERTHLIN, —A TV T DT AF A% (Lynasth)
MISNW T T B TR RITER LIV T 7 — AR T 0 r— 2 Th s, Lo 2 @irico
WM EZ R L=, 3O —RIHEOEETOL T 7T —RFILDr — X Th DN, =
HoE., CETHEORICE E -7, BB, Taalhi s 7y U v MEEOIER ~O Y
R EITH T,

342, =4 VT V7 T7—A (ARE) #RiE
1 ==4V7>v77—2R (ARE) tERIEDOHEE

AREFEME & 1%, 30T ERNIC =k LEDOFEfto= 4 T L7 7 —A (ARE) ftid~ L —
UTENTH & L BHREE YR CTH S (Fnl 2014) , LA FICEE 2R,

WESE : 19794, AREfLEX ST, 19824F7 H#EMM, £V A oA > MY v aziit+ 5 T, 1983
ELLHA AN TO R VEBEIE R FE5 O G D5, (RO KAEBH 4G, = Ot b AREIZHRE 4 ki
. Loz, ERBREIC N U LAEENERFELZE S D, 19844:9H . EERH T/
BEBE (IAEA) 35N> DBEFEM S OFE, Zoetka SE, 19849128 i)l ERKHEE, AREIC
Bidz T % 22 MU TR B O T3005 DB L~V & 51, 19854, A AN —@#E T, AREZEE (EmD,
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v L=V TR NEERITBREEEMSZEA L, AREO#EREFHZ T, 19874F4H 108, 144 O
ADLEMEN/HEBEL (2 — - N—=F i1 5) , EMELAREIXITZRIEE LVMEREEELY b
B LTWADZ ET—%, 198749H 18 H (AN, 19854F D @ DO ¥EZ L &2 fik > 72 Z & TARE
B JR TR, 19924F A A —m# T, #¥EP kas, ERAOREEF, LrL. 1993F DK
EECHIR CIEWERIGR, IEBREIIGE S ND, 19944, AREFLTIBPASH (WPETHERE LT ) 23
B E WS EH) . AREE =Z{bF1E, HURMEMBEOBRE EREXEBT 42 B EMICERL THD0, K
SHEBEFEY) &R RIE B & ORI R & NEFTIERD TR,

AREFLED Wbt EFEIEM R AE B iX, FERI328 R D MY T A, U T UEBEMIZIB R, NI DA TV
T LH340~80 k. BIRTHEFEFLL00 ko EHEES TN D,

(2) ARE#BRSTIHIC X sEHE

ZOLEORE e b ) v LAOEROMKR, FNERSCUEEBICHERERSEN, L2 &
EEE O35 O B HESE, 4050, EOFRAR T EH B A ME-CRICRE Lz, KIBEEROHE
WS~ — X VR X BRI O E L2 b 0 AMEOEAD & FEEOIERN 7 F A TR OF
EbhlbicbvBlbinizt &5 (Dr. T.Jabalayan, /& 19922851 H)

() SELAIC LD B EMRRYE: - HRWHEE L KRG DT

=T (Bl - 22T 1. BORMEEEE ORRY, B R ORIIRE S O/ & E O
2, 100 L LIz EbnTnd, LiL, BEERESNZ RN TV EITC, bt
1GYE DARBIL - RERGEE TSR T DA RN FER2 M I T e, £ 2T, 20134114 12
B FEA 2 Fh Lz, HEOM OB RIILL FOK340@Y) THDH (Fil 2015) .

TROMIIL(E) IV (B)EFRE
Concentration of Thorium, Uranium at illegal dump sites where the decontamination
operation has not been conducted (mg/kg) (samples collected in November 2013)

The Japanese Safety Standard of Thorium concentration: 92mg/kg.
300

mg/kg
=PPM
250

200

150

B Thorium (Th)
L —— p—— ————®Uranium (V)
0 ,;_J‘ ‘ ‘ ‘ ‘ ‘ ‘_I;
InaRiver  ARE ARE ARE ARE ARE ARE ARE
bankin d ite dumpsite d fe d g ite dumpsite d .
Osaka No.1 No.5 No.8 No.13 No.14 No.16 No.21

X|3.4 AREIZ X 3 EBEEY O RERENITONTZBIT O LEoHRE R

AREMLIZ L o TREBEBREINT-SGHIO LB 2 TG LI2ER, 7To0HEF T ALON, 400
VTN OWTHARD MU U AT ABREREUES EAl-> TU 2, AREFLIZ X BT REIE YL D BT
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BWTRBRLEFTNIELRI-BAELFEETHZ ENHP L, AL, —REROEENETE
BEC D, Bl EEZLEER NI, RARBKEENLETHA S,

343 FAF AL T T —RBUGTIE (LAMP) FNEE
1) FAFRERETHEOHE

TAFAKEDO LT T = ARBTHIT, FEUAOL T T —AEGIHEE LTEASATWS e Y <
J ROOEDTHD, A=A NZ VT OFL Lt - T4 F A%k (Lynastl) 28, WA —AZA FZ U7 -
YUV NIRINTLU T T — AR A R L BB A L 0L E e~ L — U T N ED,
H ko 8 T 45 (Lynas Advanced Materials Plant : LAMP) T4y - 88§ 2 Bi4A (20124£12 7H) . LAMP
X, PEUSCIERERROBRZ#E S LT 7 — A MBER TH D, BARBUFS ., MZITBUEANA TR
R A - &R E VRN (JOGMEC) %@ U, #9200 M o @& 217 > T\ D,

(2) FAF Rt LAMP OB EEIEM S B O RE

T A FAFIE, 201245 H LV LAMPO# ARG T 2 TE Th o7z, LML, LHOEENMED
FEFING . MY U LB O AT K DU ARG Y & YL E o TREMEAN FERE S v, Moo AL o
A K 2 SO B A3 P 4G S A7z,

FROLOBEIIX L, 74 T A0 THFEF L, [BEE-> Th D80S A Ok 8 £ HDPEME .,
W REIR 2 WIRAZR DAV TWD) TROEHTE %) R L (il 2014) . LovL, MtEEE
HF730cm, HDPEIXImDJE A L7\, KA Y OBZEFT O TIX. KA Y O— A EREEY TH
FFRID3E Y 72y &y S (Oeko-Institut 2013, Schmidt 2013) , A — A k7 U 7 ®Gavin Muddti+={%, T2
DX RGE, SHEHOBICT S L, WELENT 2008 @ THL] LTS (Mudd 2013)

EEREF 78R (AEA) &, EHIRIBUN B EY & # s O B A 7e C11HE B OE R 2 /T 5
dES AT Le (JAEA 2011)

(3) HREBMMERTL . BB L FROBDLROSHTHER

TAF 2L T T — ARG T OREEYEFHEFIIEREZIETETCHWEDOTHS I, ZOHE
RRFES 2 7212, HEK 0 O5km ROkt CHEA BRI L oM 21T -72, K351 R"T K91, B
CHRESLUERBR T, BURE R Y AR S OEEN, THEFREICHEM L CWAREENHTE (Fn
H 2015) .
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AOMEDLRBDIVL(E) &
ke Y5 (H) DEHRE
=PPM Concentration of Thorium and Uranium
Before and 1 Year After Lvnag; Operation Started

o Thorium (Th) © Uraniium (U)

4

[

Lynas River Mouth (Before Lynas River Mouth (1 year since
Operation) Operation)

November 2012, i.e. Just Before November 2013, i.e. 1 Year Passed Since

Operation Started P3R4 E A || Oeration Started BERIER

BAON) Y LRERRELE: 92ppm

3.5 FA FRVT T —ZABGEHTIHO T Hiskm « 7 O AHEO BT D HRIIATHRER (1)

Zofth, RIIWARTEHIIC, v 7R UL, #Hifh, MFE, BV LR EOWEL, SE~IEREIC
ML TW5,

#33 TAF ARV T 7T —RARIBTIH O T Hickm - 7 O AHEOIF O LESHTHRER(2)

HES RO RS
Bk O ook FRROEIOhAOER
Preliminary Resultz of Soil Sample Analysie
Fiching Villazge, Skm fromLAMP discharge site)
e EEEE E@RERE 2=
: 15F8

Change Rate

= | 2015F11A28 2013F11A
rat) | 270
- /| November2s November 27

ppm (mg'ka) ppm (mg'kg)
Manganese (Mn) 107.0 621.0 580%
Zinc(Zn) 29.0 151.0 521%
Strontium (Sr) 78.0 - -
Vanadium (V) 11.0 57.0 518%
Copper (Cu) 16.0 54.0 338%
Arsenic (As) 11.0 63.0 573%
Cerium (Ce) 8.5 75.0 882% ..

Fo. RBATTRT LI, BEIRNZEBRE SN Rl T 2y XAV L, ARV =0 L VA
TrTT L EATA R EOWEN., Hl-llBREEn TS,
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K34 TAFARFVT T —RABETIHO T Hidkn « 7 O AT OIHRAT O - HHTHRR )

FREhE Rl &@EE Tk
15642 z

2012FF11H28H 2013 11H Change

Hovember28 27H Rate
November 27
ppm (ma/kg) ppm (mgikg)

Lanthanum (La) - 31.0
Neodymium (Nd) - 27.0
Gadolinium (Gd) - 5.0
Dysprosium (Dy) - 3.0
Bithmuth (Bi) - 6.0

Lead (Pb) - 106.0
Thorium (Th) 4.0 27.0 675%
Uranium (U) 0.6 4.0 667%.

P TNV D IRNO T, fam A IR E S WS BRI E > TV D TR R S
o,

(4) TFATAHBUETEZ2 DD 2014 EOF 2B

~ L —3 TR ERAE (Atomic Energy Licensing Board: AELB) 725 7 A 7 A2 ST
N2 24E I OB R FF (Temporary Operating Licence: TOL) 132014459 H 2 B ISR #AR 2 % 7=,
[f H . AELBIZ 7 A F 21T % L C24FE ] 0 HIFRAS & D A K% @ #iZ 96 7F (Full Operating Stage Licence: FOSL)
ZfHE L7 (Ng 2014) . AlEl, 2FEMICIRE L@ Lot G5 Ligholc b s 2 &k, v —v 7
BFR T A F AR O BEFEY & ERARHNIEZ 2 TV D B L TV AREILTH 5 lEEMEN B 5,

FAEL0HICIX, IAEARN T A F ARSI T 7 0 —7 v 7 F— L& JRiE L, BHMFHAEZ1T- 72,
I0A17THICHAEMENMH A7 LAY Y —2 L LTREEINT (IAEA 2014) , #HE IV EZHR
ENTVWRWVWEDFEHNIARHTH LN, LAV U —2AnLaA BN NEIIUTOEY TH o, O
201V FDIAEABNEIZKF LT, 74 F AI s EZ TV o2 b 5, @ L L. RHIHIR MBI FG
EAFEBLRA T, FRICRELUNGE EZICT DN RETH D, OFKEOREET=X U 7 HER
BESINRTTR SR, ORMZRBEEYEH, T ORELEIIAT O 2O OB ERIC >
WTOFREZARICH R T RETH D, OARPHFREGRE & 714 7 Atk & OIS 5 RERE D
¥y v 7 2MDLENBLETH D, IAEAIT, BWEMTONLTWD Z & IFRD S5, Bt EREYE
HPRBEE=Z U U 7R EICMER S D LHERL TV D,

344 NEHHEBX - BETORY U FR— - L7 7 —REI

g NRIEMEONZEH BEIERNICH AT AT AR —IE, 702008 vAREDOR
HHHETERICEOHRAREKREOLT 7 —ARTH D, THEME] LW FHRERKCLVLTT—2
P OFTERE 0 ERHE - BIL - WBNITON TV D, B0 RFHEREITOLEE b, BILK AmFEIE
F11km?, BT IEHE LEL O TRE S, R LMEASK & i 5 ik T 5 720 Ja B
MFE LT < BROBTEW IR R E S b, BIL LAOR T (GRrE) OJF HHEdo0232Th
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e BE1£100~800Ba/kg Td 0 | LD M L 0 b EUEA @V, RIS A ORI A RIE LRGSR, B
D U T L2320 S RE 1 142.8Ba/kg T, X PRHL A L V5615 <. EM EEEO MU U A2321%
278.3Bg/kg T, XHERHIG LV 7.665m o7z, JBHLZ HJET & WS B RETG Ye s 3 FAE L. £ O f
L, 4.94km*E S5 (D 2013) , WEATIE, DABESEBEICHEZ THE 20D (THFEAL
2010) .

345 mauYhN - 7y VT Y v MEEDOILER
1) ==avPsNeT7y 7YV MEEDOER

ARRIIAMPEZ TV DI ERFEL RER (BBRCHHRERZRE) Z2HEEL WD, &
WA PEH T 2D ZRINT 5 DY —EREZRMEL TWD, 29 L ABOETFEEZXZ D
WL L SN D AERERICK D EIREAEE - BEMUIEY —E X (7 r—) X, THEEBRF—E X
EEHRENT WS, ABORFEIEE 2 X2 A7 DI L 7o TWA AR Y — U X & Hrft i1 pE 7
M ARRR (R by 7 LK H 2 b o) OFFREAT=ae L7y 7Y ok (EF)
DREXTH S,

EFOREFOVEN THH Y — AL, EFZROLIICEFZL TS (Rees 1996)

(% % FFE OHIE ORRFITE, F 72135 2 R E OWE K HED ATE % 5 Te N 2 OIEEIEE) % K eiic
KZDIDITHE L SNDAPERRE LI L OUKImAE O A5 (b2 ik CoE & S5 &P % K
BERICPEA I L, Ho% 2 CTHE S 5 BESEME & kGt FIC WIBULEE 3 2% 7o DIC B & 70 BB RER -
KEOHEBEOEGF (£ 6 DNHIBWNICTFEET 2 02 MIFEET 2 00T ERIR] ) 1 .

UEZEHTIE, maaPhi 7y h7U it RFESHE TS 7-0ICERERICAD
FTWHAMOKZ S H LM - KIKOBEETELIZLDEF 25D,

2 =amuThir-T7y v TY v bO—BREFEFE

IR, TE) ozawelhn -7y N7U» FOFELFETH LB, "ajlozaa o .
Ty bV MZONWTS, RICEBETHETE S, L. A4 7 A7 V2B L TORAME
MHELEBARE, BEVEZEET OILEND D,

1) FHAFRRER

FEEOHRTIE, 7 —2HE LOHIKND, BREAMTRXCEELILIIRETH D, BHLIE
oW, £F. ABRRDEANTHEFRER (N4~ 2AGH) OFEMEERELZRT —20 6 A
FT 5, FHEEELZ THAEETRL T, HERIZHEHYT D (bW, TOREZEAHLTWD)
THERE AR TS, Z LT U T AT Y —BNCAFHT D (AL ~7 % — O THE#) |
@ M) | @ skt . © [P - Mokl R355M)
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#35 a7y NV bD6ODTEHAHT I —

© TRk '/E Y. B3, /RINSE) LIEREE (RRME.
7)) | EEEAET SO0

@ THELH | BR, RIS, FEEORBZAEET OO+
Ht

@ TR REMAM . FEEG, TR/ EOREME
ZAEET D LM

@ Tmpv ¥ —Buiih ) £7213 HE SN DILABB 2T 23 A~ AT R L%

L3 (Ao E G N —ZEET DO, £, TRIBRFE R
N 27Dt H,

® [EpERE /I PH.FE Hh ) EERADDDIZH 0D T, 2, thaa 7
F.HILFEIC Lo TEDRL TV D il

© [igie - Pk ) RO, MR, i SRR LOKPEE IR & PE A KK

2) FEBAER

FHEBRO HeaBE 1220 Tk, @ T=x X —BhdER ) F7/203 [T bRFBWINH & L
Tt b+ 5, £/2, EEAGED (28] BIRICHOWTIL, TOMNMTOEDO TR — ((LABKE
HEE, 700k, ZEBREFEHEHEE LCHBENICEH L5, TSN TH, TR LF—HEE
(F721%, S bRFHEHE) 2537 — 0o AF L, ZREREAMZ AW T EmEICE#m T 5,

3) AERENMEFH

NA TG~ AGWRAEERNOEEFL 2> T D IO INA 2D, Zhz® [EEREIEE’] &FF
9 %,

4) MHZE

EFFHHE CIX, @7, N To THIEE | ([Tffb 5 LK mgE 255325, B (k) S cAEES
hi-e/Th, BH%WMLTH (B) ASh, BMNTHEINTZE 7 2o\ Tk, 2oE (Hilk) o
BftE LTEO EHKIKEFEZMAE ST 20 THD (N—=F v /LT N RN=Fx L F— %),
WA TAEESIZE / Thillm (B) Hah, BN THE SNTE ) OEEITIRD - 7o LUK
TR 2,

5) RYESHD LSBT DEMEOHEE

BYERE O EAIIE T S EMEOMEICET S man Y s 7y N Y ME, B oRAEES
(Primary Producers= Sk hi-CHEW) 77 > 7 bV 55) OAEERICIHE L CHEZENT 5, BN
BT AWEEN R VKERROS S DL T OX CTHE— R4 PE & (Primary Producer Required, PPR)
%R, PPROMEZ KK AFEVE TR Z & TR &R+ 57,

1 IR ORI AN — ZZIIRBRA N D 5720, BRSO ATENHICH - 72846 (=1RE) 1B EREIND
o ENEEZFEAREE (FA0) IC XU, REROHFELYEIZ, 27% THEHATEXZ2WETHLIN, HAEICEo
TIXB00%IZ 2B b DL H D (mE hr—/if) , BERECIEEEOSFEITRT 201, Koz atelfk
BERBEZRFBIIEBT -0 THD, TLEE, BMEHORBERERL, BHT T 7 b DX HIRE
—WEFEZOTLIIT, 87T 7 o OTLIZ2E 725, TL-1E1E. B—RAEFEL D OEHEE % 7,
77 vy b OEBREIEIZIEE 2D, KEEBOGE, RVEHOEERNFEIZ. 10 % ThHD, AD
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(MZE—/EER, PPR) = { (fER+iRER) /9) x 10 T

) TauIhnr-T7y hFUr b (EF) XL AF %80T ¢ (BC, AERRERH - KK
) Lokk®

gk EoAFERREZ M OKI) mREOGFHEL19E S v — 3L - ~ T 2 —)L (gha) (WEE, &L,
mER EERS) THD (20084FET—F) , ZHITHEREERBREON2%ICH D, ZH LiZEER
REZ2 b« KR HEFEZ N1 4% ¥ /327 ¢ (Biocapacity : BC) LIS, Z OfE A AR A O T4
HENAFAR Y RUT 4 O— NE Y HEBENFRETE, £hidl8ghat 2%, WEY A N ThHOHEFDOHE
B, G A R THLIBCOME A Z TWRWIEEIE, Fi TR LBERMEO VL DAl LTV D
=P

WIT, Za—s3b e ~NT B =)L LW BLOFEREZFEL < R THREW,

7 HBEAVIATILODOFEMOTR : Ju—rb « AT H =)L

20004F AR AT -LARE . FRMER e am P v« 7y N7 U o REFRCIX, LHIAEREMEDE S LA
MUICIE T2 Z LI LD EAAMET ZOOLRAENTWD, Thbb, 2R OAFERRRZR
KIS A AR ) B R o TR e T A | HEFUEEO B E L CRIA T S, S OHAL
Ja—sL e ~7 % —) (global hectare, gha) TH5, DFED., 17— b« ~NT X —)L LT,
RSB O H A pEE R FE Ot 1~ ZF— LD Z LT, AEFEE WO RET Y =1 M SN
i TdH 5 (Ewing, etal. 2008) . AEpEMEO & BT, INE X dv, AEEOER W EHUTZEI 0 51005,
ZHTHZ LIk, maavh e Ty NTY U REHETIE, REREOREY (7L 213/hE)
OBWHEE X, EFETO LHBIERN GRS, UL LTERDbIND, ZO LX) RHIE
EATORWR I, A NVEFRER EEAEEORWTIMICKF T O A O=aay v 7y 7Y
Y MTWRICE B, EEEOGW KA T 2 A Oz aa i e 7y 87U 2 MIhEL
FrEEnTLEV, ARk L R>TLE D,

~7H =) (ha) 7 a—s)L« ~7 H—) (gha) \THFETHI-ZODE AT v 7L, HHEWFD
T SIS T 2 2B BHmE AR I LC NINEMRE (Yield Factor, YF) | ##i7&6bE5, Zh
W, EEICERNO IR T T — (=& 2 IXHHER) OAEENEOE2ERELT 520 0%
Thon, T7720b NEREK] Lix. H2EOPEH DL pENE & T O PEEM 2R OS5 EpENE & 0
RO LTHDL, FEEOREWVIHEMAZ AT 2EOHMERIL, =L -7y R YV MEHR
T, EEEREL Y BELHFEEND2OTHD, 7-&x1E. BAROHHEMIX, 200547 — & TR
BoL7fE. 70y ) TiX 065 ThHo 7o, ThoRENENOEOPIERO I &R TH 5, 2005
FERE .00 B AR DU BAR KT, B - 1.7, P8 2.2, ARARHE: 1.1, i35 0.8 L FHE STV 5 (Ewing,
etal. 2008) ,

ZELDONLEE#MEET 01, BOONLEDIMfEDEROREBEM > ToAMELIZTT 7 k
VERLTWDORE, REEMENIOMFEIL, B RAEEED X T, BHEEN2ETHDLZH, TOMA
FEOWHEERIZI0D2FE (=100) 2HT D LICLk - T, ZORAFEEE CHTDIIHNBELRoTMH T Z 7
k> (PPR) BNEHTE 5,
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WIZ, BT/ EME (EEROEMmE X &R 12 [E4i4%% (Equivalence Factor : EQF) | #
FEPTHLIZKY, Fa—rUb - ~TH—)L (gha) IR SND, [SMREk) X, (BHER & BRAR
Wi nwoto) B LA T TV —DAEERDOEEZ VLT HT-0D0FKTH L, =& 21T, it
T 72 FHERT, R O+ X COEPERRER LD A pEN: L Ol T, 2.65f% & FHH &7z (2005
ERER) . TS HHER OSSR Y 72 5, oS MR T, o - 0.50, FRARH : 1.33, i
0.40, #/KIk : 0.40, ZEpERE/JBHEML : 2.64TH 5 (Ewing, etal. 2008) .

U ED2ODRE e~ 2 —VF RO EHERICE T GhE 5 2 & T, AEENER D LI £,
T T IV =N RS L ME T O®EBEOMENAREL 720 | AN LD TH D,

) #BhrzzavYHIL Ty F TV IOER

Taa YA Ty N Y RN, R TR B RSO BURREM - AR T E L ToIR
MABIERY # RETWD, BARBMNIE, ZOEELZRERERGEOESZR L 720 0EE L LTARK
BT 5 2 & 2200644 A IR E L TWD (Fil 2009, WWFY v /3> 5 2010) , SiLO#) & &
LT 7797 EREFEIT, 74 VY A2 RRXUT BPEBHICIERZBM L T\ 5 (JHE 2013)
74V ECTIER, TR ZMRFEEAZOEBEEZY —FLTWD, BRARAIZ, 74 U B TOHKIE
ot L. AAREENRESZME L T\ 5,

REMICREOWTIE, [REMEFEEARGE] (LGETHR) 2, =aeyhr -7y 87U MafRar
LTW5 (ERif 2012) ,

WARREMHARRZEERZESIT, [HHEZOK 5L boREFE] (D324 - BRAER - Fk
%EE&%W)@$@::nyﬁw-7y%7)/h%ﬁﬂ_%mb\?:fﬁﬁ%ﬁéﬂfwéﬁ
AN lmaayhn -7y 8NV "2z A4X] (mandhnv -7y 87U k- Py /R0 HP)

DZZERHLTND HEARRBREHE | % —HP2013) |

®ELLTOFHABIENRYDOH D, 77 b T HBRED N2 T =T 443, 20074225 [The
Footprint Chronicles] ZBita L., 774 F = — 2 BROBREE AN 2 M EFH IR L, AROIK
WAEHBE LTS (RNFXI=THP) , (bkFETERKRFOMLEIL, WHORERETT 77 v illz K&
WHERT 208, MADT7 A4 7 A 7V BROREARMEZTZaa YL 7y MY NTEHPIL, #
BEB/RL TS (BEF2013)

Fo. BEL@EBRBAOTREZME > T, BFEHAEHO= a7y 87U U NEH 2 WWF
VxR EHFEITHB L (WWFY v N> 2014) , #7 Ly MmREZFAHLT, =gy L. 7
Yy N NOWMEEHBEFEEZFRIENTEDLLDTHDH, 201444 L 0 2EO PR THEDLILID
TW5,

(4) TagYhN 7y Y MEEORER

UtnXoic, zoxzaaPhi 7y b7V bWk - FIHARET— 5T, ZOFBRETETRER
LEfWEREAN LD, & 2E, KEFROFELLMEBOMETH L, 2> >0TiE, Tvr—%
— 7y bFU b EWOHIBIEEN BRI, JA<BMEN-o2oH D,
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RGE Y 2o e p K0 TAEFERAREM | ~DF LAF+5

LT T — ADEG - B - D TR CREICRETIRHEOED 2 EHE., BLORBREOEIH T X b
X, s Ltz an b 7y U RO TEERIEERM] & L TRYIAEATWY
Rt Ebhns,

R DOZ EA R 157« BRMENVEZEREE (PIM) 32 hORBRPRESR

TanYhN e Ty FTU Y RS, b OO EDRENRITFEND D, TR TS
IERLTHD, Hlmav ke 7y hTU U MIE (NFA) WO EER 2= ae YL 7
vy TV NDT—FRXR=2AR T — YL« 7y 8V k- xy hU—2 (GFN) &9 WFeekEs
WX > THERFEH SN TWDER, 207 L EOHBERIT I X CTHEEXTH D, HHET, HE -
AT T OEFRNRINTZEE, ZOLEOIMEHINTZZ R VX —&IX, ZOEOZEDOFED KA
PEHEE LRt Eand, mex, HESA 7 IB40FEEH SN ITZELTH, ZOFEOTan
AN Ty NV IR LI D, THERARELTWL T I 7 HREMEA L EOEO
aa AN Ty 8TV MIBVWRELS 2D, LIL, I BATHDLE, ZNDOLDAL T TDH
MALBRAVET LT E, B0 D= R LF—HE, T LTZ b0 bR FBHEH R IT404E
[ZE> CHEEZEVIRD T )2, RO EMERHEHRIND &V ) EWRTHIZE > TWD, FEEE,
BLSPHANT D T A 794 7 V5580 (LCA) FIETIEZO LI LTWA,

W2, SHEO NHORBFIEBDFERIRICHELZ 525 X0 286, 2F 0, BEORFIEEOR
RL LT, 104 - 206F B2 » THREAMPEREEH A MRRETLIHE, =aaPhL - 7y K
T RRETIEASFEOZan Y - Ty N MTIERBRENR D, REHITOLCAT S,
ZDOEIFBNCE ST WD,

fo & ziX, KMo, SLLOAILZRICH AR R E INHKE - B EORMMNEH 2 R 0,
R J1 38 FE OE R AZREL 2 E O R LAV IS EBEEEM OB EWIMEB X Nl HHWIE, TR
FEF O B R O FUH RE VG Y S N B A S IR IERIC B b REEA R, 2D X 5 e fEkrvic
HMEMICE> TRAETIREEH X MRREEAMICOVWTX, =aedhn - 7y hFY 2 FEHE
THLCATHIZFE A EANL TN,

IHOLTE®%DPOEAETIEMNEY | FHM M EEEHE X~ H 5L, Prolonged Impact
Management (PIM) Costs & FES Z L2 L7= (Fnfl 2007) , 7=& 20X, 77 v 8nil o R He/KE O &
X, IETH 1 HHELETHD ETDHAEEHH D (Wassen et al. 1998, Authority of the Senate 2002)
VT 7 = 2PN OV T HHBEEME D N U AR 7 U2 B8R T 55 ENEZ 0O T, R RN
MBELRDLTHAD,

ERWE AR O RIR Y 7 A2k 23 BT — B TR 2 08700 FE &R IR KRIET 5, £D72s),
VB EHIRIZ100 54 & 35 R LA TH D . KRR, AN K RKHEAHIT10007 48 B BT
EIRRTWD, HEBR S REIRAVE B, JRIEI7 B O O RERR R . I 7R & DT v BB~ D P
JRFEEHAZ X DU ReE Y, 7V =7 2050 7 O RBHMAIIC L2 ELBEI AT R L]
[

Tau YN Ty TV R ORRNL, HEE - HIEOBEFERAOZDICHE L IS L
IR EWN « HIENIZ & A 9 BSES - HUgSMCH A 5 DNERELRIC, ZOE - ko BT E LTEET
LZbEoTnD ((THEMZREWR COFMEBILRE LM - WEim) 52 89) . FEiknE
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BEUEET . BHAROBEFAR ., KRBT TWE A N THD, 203X NEHEAROFTL
LCHETLZ2ZENMNETHAH, 2V HBENRERCORBAZELRREERIFEA SN O THN
1. TEFM 2 RIAEIER BTG blvsi-EEbnsd (K3.6&2MH) |

A
| smmze gy
w ||| eREEL
|1 KREME
o
Wl BAED
i R EIE REER 2R BAEIEREE
I &#h
i >

HSy: P

i Fnm (2007)
X3.6 BEFAICE b)Y THBERANLRAAEEREER & TRELRFIFEIER
B/ O

VT T = AZOW T, SRORHICH K208, Z< 056, BIHMEMH TH L b U L2322 E A
TWD, o T, HRill - REBOHE CREOHHFEREMEDEAET L0 TH D, HIEOHENZ S LT
A PEBEE OB BAN D [RZ 516 OFEFIFHICHL SN LTV ZRVRRTH S,

RBFFE T, BFICHNT, L7 7— AR OBEARE=I 0 OHA - 7y 7D v MEEOR
MO BT E S FHIT RE DOV TR EAT > 72,

(6) WE~MITIRL, ROWCEEOEE (7 —F DAF, #il, 7#HE) ORE
BGL Y LM RETE it e o0 TAERAIBEM | ~0FF L

BRIOBEAAFFE L L, @EREBFESICHES THHE~ v 77U > ~) (Moore et al. 2012, {J
5 2012, FiH2013) b D, AL, BERBEIGRREOT —% i T —OX5, L TH
HWAEEEO T — 2 F 2 BEICHBLIER S AT A (GIS) V7 MIEVIAALTERN - rL-b DT
HD, FEMRT—FBAFAREThH SO ENARETH -T2, LL, LT 7 — AL - BB -
DEEDY S, T2 AR 0K ESNTWS, B HELROI D52/ RNTHA I, EE. Kig
EOBHTHIRAZ L2, SLCET 2 ERIZIEFICT 78 ARHE LN EBL W, NE T HIRX
HEONEEECL D & TEPEBIFIZ, V77— 2L, ®WEBFT~DOMEHAY 2 L HIRL T
BY, FEANOMHAEESCLE CEANVHAVFRIBED Z2WEENRZNEDZ EThHDH, SEADHF
THEMMSEHAND Z IO THELV, £L T, GISY 7 NETHITARERMRIGE ZFH>TF — X DA
FIRETH - 7=,
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LrL, EWZHES (2013) HNELOREFITIT, ASEEHEBXANIZH 50T Y AR —
IR DOBREEH R DRBUZ DN T DOERDH DREEVIAEN TN D (BILF L OmEFE., BHREHRS
nWieb#iomiE, Bk (Jhig) O®RRY) . ZOWEEDOT —F 2l NY AR —J L TEES
N by 13 (REO) A1 M 720 OB MR A RE L TH T,

Zhbix, (1) HAREORM BN OGRMEORAR (BILE LTRILY LB OLND H D
DF) N, (2) HALREOR &2 7= V) O RIL S Lfg & BB R OG5 tRETH 5, (2)
. TEERDIEEM] 23RS IRICENTH D,

#36 BFLHE (REO) BM1 Fr M2y OFBEYURB O ERER

[EIE ARG R
(1) RSN (2« A - % 5 (2013) p.49) | BafbAy 138 (REO) #5h 1 b2y
RE ¥4 (REO50%) 12 P & EH L725HE | 720 ORSHEREE : 24 b
(1) 50 4F-fE] D 2.4k SR AR HEFE & 15k fefb 7 +8 (REO) #4h 1 oy
LRGSR FHHEFHE (5 5 b X504E) & | 70 ORLHERERE - 60 b
HEHLEZSEA
(2) fefb7s 38 (REO) i1 o470 oB8L | Bk 13 (REO) Blfh 1 b2y
WeffiE 24 P IRE LTSS 720 BHL A MRS & S REVE Y
i DA FE R 2.6 m?
(2) b7y 36 (REO) i1 o470 oB8L | Bk 13 (REO) Blfh 1 by
HERfE 60 hr EIRELT-SEE 720 BHL A MRS & i REVE Y
s DA 6.4m°
(2) b7y 36 (REO) Hih 1 o470 oB8L | Bk 13 (REO) Blfh 1 b2y
HEEE:24 PO LIRELEZSS L 60 N &R | 720 BELA LT & i Re s Yy
E L6 O E s DA R 4.5m?
SHE ORI - JBIEO BEHERRII0 1568 b o, BELY AEEILH 11km2, RIS AT % d0 2 i RETS Ye H
WAGFET A2, EOHMET 4.94km2 TH D, ZOHEMIL, BUZ L > THENFREZINT-EETHY . Kizk
HHDEEERN (5 2013)

ERIZ, Zo0ROREERKICHE L CAERTH L8, FHMEIZ, 45m* L7220, mEE LT
I, FEFISVWb oI bhd, L, RIS EBRIEXY LOES (JEA) 1X, 5.5men
IFFEARDN, THITIR LTRSS RETIE R,

B, maaPhe 7y Y MEEEZ, magYhr e 7y Y b (EF) ENRNA A Ky
Ry T A (BC) ODART U ARRE RDIEECTH D LRificE W, ML EOFHBTIL, EFO—#& LT
O TEFERNEEM] oG e LTHETLEHBALE, —F T, XM AXx 3074 (BC) DOk
DL LTI ZEBHRETH D, ElT, MBI ESI LD e > S U & ) OF%E (Moore
et al. 2012, fH 5 2012, F1H2013) (2R WTIE, BUNRBICIE R SN HUI O mEFEAZ . /A A% v 3
74 (BC) O L L TH-o7,

AT, ETHEATZHbDLUSMIEBRE T RERARH D, B2, (1) BIY 205 HUF KR
ZEUT, HDHWE, (2) kB 2 X LD 2Bz TRETICHE LT L E O BEHEHERmE
RESBESCHELFEDEICOVWTHER LARTE R b, 2D OERYE Of 23 E 0B 51
CORERELZEZ TWVDHINIO VT HIEIE L, [THEERDEE] OigE LT, £k, A
FF ¥ T A4 (BC) WAL LTEETRETHD,
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REEOZE: FEMENEEER (PIM) X MO KB
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i e

T N i
AR
D HLER

- WEEE 7B E O PRI 0O RTREME

- ERE MR ERE AR O RS DA

- B OmAIEL

« BN AR AT RE 22 ORI - o0 0BT K B R RE 0 F5
zh
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4.2.4 FEAREMEFEMO - DRBEREOKEE

Fifst TREZ2WEEEF HLICIX, BREE - R - B0 TR/ L OB EZ T 5720 D FESY —
NNBETH D, FHRalEMEOIEEIX, BB, BF. tha, SR L Wo o B TR A R ER R
EEBICHETAEREEICBVWTOEERESC TV v 7 s ala=F—vailtosTHARY —
NELTR#EBEN-OH D, AFETIE, BREICEE L-FEHFEARLOER, EBFRME, BLOS
U—rPa 7 LEBEIR ) YA 7 AEERER L Vo R B A R T D 720 OB SRR & e
L7,

(1) BEEICEE L7 WEEE &

BREBRFRETREME & 13, BIROGHEATHE L BREF R ORBICEN SN D, BRI 2 8%
AL, SEOBASOHBE, KEICL - TRAS, LxL, WEEEE BRI X 2 BREEPEHICHE S £
BREEAM 25T D8, UV A 7 I KD WE RN A U7 BRE AR OB ATREED ZD b D L9,
PLF D200 E B & F5E LT,

BEHET R (GHG) DIEKRIEHE

FEFEWE B TFIE D & ORENRAT A (GHG) HEH TREMEIX, Rt iTREME D REMIC IS W TEHE L 72
DOBH D, BUE, HEKIERECITR b RERBENFB OO L STHY , WEEEE B H A HIGHGHEH
BT A2MHYRERFERER>TWD, WEEEFHIZ—FIZHEWT, TR TOEBEICEWTHYED
b= X — ((bABREH B 72 L) 2 L x ZGHG (kb fk 3 (CO2) | g ka3 (N20) |
AH v (CH4) 72L) OHEHRK E 72> TWo, 20D, T4 7 A 7 VOFEREIZBNT, 3
TOGHGHEH TfEME 2 HEGt - 2 _R& TH D, D —F T WEEEV A 7 L& @ U= RIIZ L Y |
REABROEFESCHAZNRBETE 720, 2S04 - FIA 7 1t 2129 GHGHEH 1ZIa38Ed 5
ZEMTED, LEEN- T, WEEEFFRIZ X 5 GHGHEH a8, B AT GEME A2 BB T R&E Th D, 2
E L TORMBE~DEBOWEEEE B OMEIIL, T4 7 A 7 V2R %2 U g & BB D i ik B
B35 1) % GHGHEH B O 5 &2 & 7=, GHGO IEHEH®IC L » TIESN D, LR~ T, BE
WRERLPHEREZLITIICHZD . GHGOIEEKYFH EAHHT & TH 5,

ABFFETIEGHGIZ L 2 REFH B OEFHI B W T, K[EEENCET 5 BUFM S/ (IPCC) A3HELE 4
% GHGZ: %% A+ 5 (CO,: 1, CH,: 25, N,O :298) (Forster etal. 2007) ,

WEEEE HIZ X AGHGO#MPEHER L OEWRSEHBIZ, 2N FNLL T X ) ICEET 5,

GHGg,os = 2 (QCXEF )+ > (QT xEF, )+ > (QTF x EF,)

GHGNet = GHGGross _Z(Qi PAx EFI)

(E) Q :WEinE | C 1%k -2WINE | T @ . TF : QPRfEzk . PA : EIBEFRESR . EF,
i% H OWE OSSR
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RE~DIERDEE

TR EIIWEEEE FLICE Y Ik KOO O L > Th 5, MEEREIIWEEEDO T Y 1\, PR, B X
Oy DT R T OEMEICEEY (AEVE~ORER L) M (FhaniKk, HH8, &
OEHUe &) I o TWD, WEEEIZIZFHMEDOBWMEFEMEREH SN TWD B, 7RI T4,
KER, RU YA BERERA (BFR) . AU ke =1, UV AbEHmR L) . ZhboFWE
DL LNIH MR R AR EZ S S T L Tabh TS, HE BEONLONOD
MR CIL, BFEEICHERET D20MEOM T MR T o, SET . T, BT v WiEE O
VR BFYEDoTZZ ENRENT WD, WEEEY VA 7 VIZHEFE T 2 9783 13 . WEEED B -0 4L
S ESRCEEO H D ALY EICREE L T\ D, VA 2L - SN T o
T27edIZZ ) LIEfERBPAE LD HE L E .,

fEEE~ORA 37 M ERLT AR E LT, AR REME (WHO) &t FRERTTANBH S L 7o s
FHEAEFES (DALY) OFEZ FEH WD Z LN TE 5 (PRE Consultants 2001) , 7%, [HEFEHEE
WFBREHEHDRIK & oo TEL 2 b OO, EFEAEIIES 2RO & e D70, TR T STE
BEIHRTEHLTE D,

Bex R O@BERELZEFTHICHTD, MEOLKRICKDEALMTEITI DOV — LR ME
b, ZThuk., HHEME O EEIC X 2 AGHE AT (YOLL) B X OEEAFFEK (YLD) 12
FoTREND, EBEOWEA 37 NI, BREEROIGRDE DA, B LOENN AHOEF]
WCRIETHBIZ L > TIRESND, DALY ITHRMEFEKRELHZ T 270Dy — L LTHEHTE, &
BOMFEA X MREORENREBEHATHZENTE D,

PEREIL, TR AR RBRNLELS Z LN TE, FERMNOBBMEIIF —E 723 R A 575
WEIZXORDDZ ENTED (Steen2000) , L7 -> T, RETNAEZHWT, HEOERLE 2 HA
W7o AT - BEEFELE LTRSICHIAT A Z ENFREL 2D,

TERIDOFEFEA > /37 ML ADRBEHEIIUTOLIICHET DI Z LB TE S,
DALY (A%-FE%) =3 1% (YOLL) + B mA=x (YLD) +#HE=R (YLD)
WEEEEHIZ L > CTEUELHEEA 7 2B B LI-REREEDO R ESIIU T E 25,

DALYS = Z (GI Z H mortality-a + Gi Z H severe morbidity-a + Gi Z H morbidity-a)

Gi: 747 A 7 V2K ZE L THHINDHEEMEIO R
Hmortality(fﬁt%_\ja « H severe morbidity (%2 EEF) a N Hmorbidity (HFE) a - {ﬁgéq:@g i ﬁ)ﬁ& fﬁofzﬁﬁﬁ
Hall & 2 R~ D E R

(2 EKRERZH=

SEREME~OFTEIIHAEZ L L O L LTHAT TR E > TBY . @ROREMGHRILER 2
R & Z7e STV D 2 &6 WEEER BT H B 7 e 2 SR 7= 9~ (Oguchi et al. 2011) , j# Y) 72 WEEE
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BT, EREERE L 72T 2 DO TE22REFERBORLICE ST, Lo T, INE, FHpjg
Bl PIEAE, BLXOU YA 7 0L, HEEBEOWEEED2IREBEFR L L TORMAEEE L, BFESLT
TITHOIRETH D, BELEEOEFEMARIZKIT ODWEEEEHORFE G ZH BT 281X, LTFO
FBEEZHWD

BIR O EWRHE MG &

AT ANF—BLOERBERIT - EHORRBIZE > THRO TEERLEN, ZNHIEIBYVHIEHETH
V. Rl ATREMEIC KT 5, FFE, WHROAM - EBRAFRIT., SWHERZ T RICTEITHE L T
%, WEEEEBL 7 & A b, 13Kk « 2GR, EH, BL RV A7 12 L 0L L TEAZ R L¥—
DEELEDLYRHY, ZOEWTRD &2 EROMBIZINMEL TWDH, £D—F T, WEEED Y
A7 NEBEUTCHYEOEFEMTICHSTH2Z LA THD, KT TIE, WEEEIZEBESL T A
INEFUHRAREBEGALTNDZLND, 29 LIEEKRARGRBEROFE2DRE ARSI ND>DH
Do IHIT, FYTARAF v I/RALEVSTLEMBHYERINTE DA RER DD, VA7 LIZKD
LT AZNI EOWBERIICE Y . REAYME - @ROEREZRBETE 5720, REAEROHEE M
fCFH G535, L7chio> T, WEEED L OWERENUL, FEAEDEIROREEIH O 7o DI KEHOlA
PREL - @ RIHEEZRET L2 RWRER L 25, RIFIETIL, WEEEY A 7 W2 X 5 & RO E
PHEZ, VA 70T o REH SN 2GR EEINREND2EROM S ZZE L THRET 5,

FEMERORFEHNEB L OERFEHEZIIULTO X I ICHET D,
ARy = ARy + AR ) + ARpe )

Gross(i)

ARNel(i) = ARDGross(i) - ARRm(i) =m,

ARGross (i) : FEAEWEIR iORE

ARC (i) : 1k - 2RINLEIZ BT B IEEWEIR O &
ART : EIRICER T DA EIR O &

ARTF : WLERMERIZ 31T 2 IEAWE IR O &
ARRM (i) : WEBEIUC X2 EEMEIR | ORGF=
mi @ B i ORI TEE I O EREE

WGP iIOREFTREMEIZLEL FO X 9 IZEHAE TE 5 (Guinée 2001)

DRi (Rref )2
X

ADP, =
(R OR

ref

ADP; : FEAEMETR iRk Ve AT ETE
Ry : & itk & (kg)
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DR; : & iofiH=R (kg.yh)
Ret : BEEBROEHEGTE (7 F 2 ko)
DRy : JEYEBHEOHH R (kg.yr™)

ADP =" ADP xm,

T A W 0D TE R B AR B 2 REBE T B BRI, T 0 BRI 0 TRk R IRIC OV CHRAR T
RETHH, DT ERNRLO L R0 B5,

Y%A 7 NVRE LOERERR

WEEE U ¥4 7 L84 L IXEREGRIL, BIRONROFIHEZ ER&LT 720072 BL &7

Lo ZHICEKY, BALEBESZVOU A 7 IVIEAWEEEN, #Hii-28iA ORIEZERET 5 5 2 T,
CORERLGLTVWINEMD I ENTED, LI FEEIEZV YA 7V T 0 FOMEREZ TN L,
(VYA TNVT T EBRWVNT) ESHEEL TV D2y 2T, RO BRNZY YA 7 VREZFRE
THZELIZEY, T RTORAT =V RV F—EO BEZERERE M LS, I EREROER
hREFmDD, T2, FEBOV A IV AT AOMREELET S 5 2T, ZhidEy) e
T, WEEEOFEERID U VA 7 LRI FOHE &M~ THET S,

N VHA I NEBES LTI YA 7 VA e G &
U$A 7R = . X 100
YA 7R

BEwmERE (TMR)

BEWmE#RE (TMR) 121X, TEH] 7u—& M 7e—Cc/EIEHIND ZTEWENE E
NTWo, VA 7L oM s LTt EROR N 2 KT 2 alRetk 2 HEE T 5 2 &1k, ERERE Y
D RAIBTLAERERERD, VA7 NVICEAWEORIWNOBEEEZHMR ST 700, ARIZEIT
LEkA IRMEOTMRIEZEHR T2 221280, VS A 7 L O®EN & L CREEEETE 2TMRBFHE I L7,

TMR=DMI (BEEWEA > v ) +HF (Ehz7a—)

R) ZV—rVal7BLUOEEMNRY VA 7 NVELIRR

7V —r Va7 ORI AE U ERBEOREREL, BEEREARY A 7 LV EERB A BT S 2
TEERMEHOOESLERDIEA S, BE, < 0k EEICB W THIRIZK T 2 KREDMEANOLE O
RO NOEBEZKITL TS, £z, REIL, FHROBESCKHLOEM, L OMEEL, F
JENZT), fESICB T 2GRN 2 07855 b 5% (Jergensen et al. 2008)

BUJZRWEEEE R AT L2 BAT 2 Z LIk, BIBRESZ OO E#ES ORI ME S i,
TR LD HERR AR 208 U CAER KL ESE 5 2 ERAREE 0D, HEECIXHES X, A
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BEE 7T R CREMES OB ZE LA T 5, L, i& LETIXIWEEEIZIBERNE O & 2 &R & .72
ENTWE7D, HWHRECEEIWEEEDS WL LI BRI B2BLS L35, LiznsT,
W EETIEEEDDINEFES MTFEER, P HRGEES. BIOHEFEOM TIKRIE - BBl &N D
Z &b WEEE PEZEIZMEAN L RZEOW GICHFAINME S % 725 L1525 (Hicks etal. 2005) , £72.
SRR, EREEE . IR - VYA 2 URRIC R T SRR L MRS BE OB E L2 5
T2 LT, HEETR OB I L A2 BREE S E A, H A X O OFEO AT KUED ) 23]
fE& 722, ZOXIICHEE, BAKSOAIHE X OHEIIROBINE, KEESCARMBAE, B, #&
FLUL, BLOERER S ORI 2056 CHAEIZBEE LT\ D,

ER#s

BoOm (RSB, BREAR, BE o) BIXOEOm CORMESm BiX, Rkl 6
ZPWEEEEH Z Hi§d 95 2 Tl 27 7u—F LWz 5, @BOWEEEY %A Z VY AT KXk B 7Y
— Y a ZAIMOFREMEZHER T 5 2 LT, PEROHSMERIRPENIC L 2RFERELZMD 9 2 T
OI7etBE L Wi 5, IBEMRERESAINIX. T X CTOWEEEEHEEABIE LIt 7 4 734
INTEAALY FOBZFIHESWTHBE I KAk THEB SRS, ZOKXTIL, WEEEY
YA 7NV EALYE 720 OMLEFERFERICER L TWD,

(LRC XTC) + (NTV x LRpervehicIe) + LRTF + LR.
TU. TU, TU,. TU,

PEO (working hours/Unit) =
PEO : WTERYE I
LRc : 1K « 2RINEE (S B2 g & (SRFEPT 4 72 V) F7 @ RF )

TC : EBIOWFTE % Gz 31T 2 EFEFT ORI

TUc: 1A 720 ORI & Of Bl BAL

NTV @ S HL W O B 5

LRper vehicle (wrmitcuizyy © FLMILIE M7 VKB R EERE - AR & (W15 Y 72 0 G B ReH)
TUr : 1H %72 0 ORRGERR AT EL

LRy : LB (fRIAFBS KOV H A 7 V) Jaak (LB 72 s Bing - ARERE V@i (LA 2720 o 57 @hREf)
TU+e @ Mgk CHLER S AU721H Y72 0 R HATEK

LR, : [#EANESE) (FEe L) ([CHEREEGE « (KB @& (1A M72 0 057 @)

TU . BEEMICERD DS N1H Y72 0 R EA R (1H %4720 O 55 ERER-)

Bigidter-SolAVL =T 1!

wrlE, 7Y =Y a 7B LUOMEM LTI HEZ ORI ORE R L LTR BT 5, BREKEICE

DL RA R EeFOARENORMEBIL. BAL EICZOFRED LN =— X2 = 3 DI +575 &7
%, YR WEEER BIIRENIC K D @ANCES KATGm EofR, THY RWAERR] Z2FICANRTZAD
k. WEEERHIHALIC X D IERFTSAI M BN 2 P A& TRy 2 LRI TE 5,
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> (PEO, xTW,) +
AfEAKREEDE o (BALE 720 N) =

indirect

COL

PEO; : i#% H O/KMEDIEIENE S (HAL Y720 F7) e[ )
TW;: iFHOKEDOE S L — b (IRFRH Y72 0 &%)

lindirect (g © RITEBOTEENIC K D FTSAIE (HAALY 72 0 4H)
COL : AJE#H (AANY720 &%)

425 R FTREEFME FEREO OO X LR D5

&0 AFER 2 Rt FTREMEREA 21T 9 729X, WEEEEHLICE T 5 Fke alRetE OfE Th D BB - %
- ASBREmo TR CTE, K4UIR LIZHE— OSSO T T X& Th b, ZhE TITH
I N FEIL, WEEEEHEL ORI L ORI 32 EE 2R LW L Tuewn, %
IIWEEEEBRICEB W CIHEFICHBERER THY | TP X LCAZHWT, BIE L FRRICERIFTE > 72
THOMTHZENEETHDL, 20X, T4 7 A 7 V2 EEZZE L TWEEEEH ' 1+ X D%
FHEIMEZERBET DX, 7 ey =7 FOREE CHERFRIEZRE LM T2 & THA 5,
EEI ST T A 7 A 7 VE L. WEEEB B OREHIEMEZ IS -0 DL 20155,
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43 HARIZBITIEEXETH#S (WEEE) BHEOFk Al eEH: M
431 HAIZBIT S WEEE 20— BRI

HADY A 7M7Y AXHE DY AT ATIE RS, OO EERNL— B3 H D, 12HIX, &)
DEBIV VA 7 MEDOFTOERRL— M ThHDH, 22HIF, BAHOZOOF TS THD, 3200
i, AR XX D REHAMOIETH D, 4081, BIGIRIC K DUUE L —BEED L LTO
WEETH D, AFETIE, BROEEY A4 7 VEO FTOERLL— MBEtLc, ZORKIZE
DVEMEIY A7 VT A ETBEIT OWEEEDEIG R E D EW 2O Th 5 (INUE SN IWEEEHB D
67%LL 1) (AEHA 2013) , [K4.2.11%, FEY VA 7 WViklcHES3< IEX L — b %@ U CT{T I 7-WEEE
FE LY A 7 VOL0FE[ OB EZ £ L Db DO THSH, FHlZIX, 20134FICiX, =7 2>, WK
JE. TR, TLE (FT T U -CRT) ORARICBIT S U VA 7R iT, TNENI1%. 80%. 88%.
79% Th o7z, X4A31F, HRIZEBITAWEEED U VA4 7 VEHKOWEEZRLIZLDTH S,

100 - - 30000 &
=
90 - %
- 25.000 ;;
80 - -
- —— T )]
9 e
% 70 - 20000 e TV(CRD
=
og —o—TV(LCD)
iE 60 - 15,000
i - L
50 -
- 10,000 HiETE
40 - _
a0l E(5)
30 T T T T T T T T T T T 5,000 = =N
e — t
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 ARERLEE)

High . AEHA 2013
X4.3 HAIZBITAWEEEDEIY L V VA 7 VOB L OERELEROHS

AW TIX, BRIZBITDFEEY YA 7 WEICE S IERX 72— M X2 BRI O 7 — &2 1%,
2005FEDT —ZIZHKIELTWD EEX T, 2B, EABEAFEET —¥ 7 —o02Ei el G
v — b, BRHO OO RS2 &) 1%, 20064E7> 520084 D HIRIIZ DWW TIZIAFTE 2o 7,
2008 ICIE, LVHLWT—ZNAFTELELOD, =afRA Yy hOBEASLT L ERIITRES AT
LOEERE (BUTIELN D) Ofkx RBERMEAFAZEORNCEEL 527, ZhbTXTO
HHIZED, AFEE2HETS 2 LI0E0, ARDY AT AEZFEL T, ZhEIEARL— FBLID
FIRIE LEOR 7 Z v T EE LT 5 &0 ) BRIZEWTIL, 2005FE 03 K bHEERFETHDL LB X
LTz,
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4.3.2 BRI HDRR

AAROEANOEEEIE, WEEED EEZRPHIE CTH 5, B AROH L S vz @ A 155 B ik ¢
WEEEY %A 7 VF = — 2 Z 3+ 2 72012, @ik 2 seet G & U RN L2, mkIiT, AR
DATEERFRD 9 BIEHICADBEEDOEHWRTH D (N DHEIX1,021A/km?) (Statistics Japan 2012,
GIA 2012) . L7223 7C, f&lm ik A 04 B MUl O WEEEF AR L O R & 72 D AFFext Gt & 5
ZbNl, FBY VA 7 VEOF TR, WEEERN EIX/GEEIC k> TIRESR =%, BEDA L v 7
Y— RIZEW SN, WEEPEEA by 7 v— FEITEL< O BIBERICEG KM OWEEE % £ HiA
AL D, BEOLE, BIARIIWEEEZ R kv 7 ¥ — RICHEMT 5 HL 2 R, iR T,
FIFCTE DHEDWESRFT (X hy 7Y —F) B10EFTH 5, FEENESF (X vy 7 ¥—F) TiL,
IEE SNTZWEEED90% LA ENFEY 1 7 VL (EHER) (@IS D, 22T, 7XTo
PEFE S AVTCAFEBIOWEEE (7 LB, =7 3 WmsE, W) 2 RANTIE L CTRET 2N S
L (RN=YFn-aia=r—var), Zok, RIEY YA 7 aies (EIC&E) 23, &R0
(K, AR E) ICh 25 MMEERICEOND, HARDOFEY A 7 ViED T TWEEED K
BLOREE T 0 & 22179 oMM Wit 7 v — % K447,

B Ak )
A ) -l o UHAHL

8
sale | =l 7 7 = =]
B = ST g B e T8

3\,% (KT
\\ \ INSEIE M &)

4.4 FBREABOERR/NL— M2 X AZWEEEALE DO 7 0 —

(

4

B, BARDKAN OB E T I AWEEEE FLO i flBEMEZ 3 Mi+ 2 - OB R 2RI L 7=,
HEEIZ., AATOWEEEHEH ENRKIEL L THLIROREN TH D, NABEIL, 95 A/km*ThH
ZDO

433 BEIZEE L7~ WEEE S35 FMMiE R
(1) WEEE O#iiREN» b DEEHET A EHE

WEEEEBLOWIRT = — 1%, WEDIR T APHEO N2V OERZ HOL2HERAEH TH D, £D
72, WEEEDOMRIZ L V0 34 LIZIRENIR T AT 258 il 23T o iz, RA4L, FrEDIE
Wov— b, EM SN FEORME, E TR, ERERE, R o EBROEmMOREIIE, BLOZ
WO DHEMOEHAE N2 E L Db DTH D,

134



#4.4 WEEEOWWTF = — » O3, HEEE (WM) | BEE (RE) . =72 (AC) . T LE (TV)

; SEY)TE R R ol
Ve =] / )iy = ,“\\r\ bt N
PR = w1 IR ggre it IEEIE e
WM, RE. 4k v a5 HY U 16
BENS/N AC s ~ 15.0km/L
= F N N L
58 )5 TV PN 35 TV 15
LYk T -10.0km/L
i ‘WM - 1205
INTERE 7 B> ANE—F e RE - 50%
' WM, RE, _ _ _ 4 —F L "
xh/ﬁk AC. TV T4 87 12 3 5Km/L AC - -150H
— K > 7 TV - 200%&
S WM - 1204
b E—7 . .
2RER i;é; WM. RE, /:%4'{; 6o 7 A—TA - RE-50%
i fi o " Ac. TV s 3.5km/L AC - -150%4
e 7 TV — 2004
RNV N F 44— 10~
R # (Fe) o 12 3 okmiL
ST S0y 0k k5 F 4 =P 10 k>
AT T ?%ﬁi% i (Cu) v 7 165 3.0km/L
7y TNI=y 10h T 180 F4—F 10 b >
2 (Al v 7 3.0km/L
Bl _ . \ :
}Ef%i% 10~ b7 F 4 —EI 10k~
(Mg Ti 105 3 okmiL
Co. Sn. Pb) 7 '

ZOEWITESNT, WEEEEMIZ L0 34 LDIREH R APHENHEE Sz, X TOHEE
WX, BREHAAL TEARICB T D EHOFEOVFHHMNER|] JLil{Tbiviz (7L E -28kg/H, =7 =2
v -43kgle. WIEJE - 58kglE . VEVERE - 32kg/)  (Kaden recycle Annual report 2011) . #4.41Z5-F
WAk A B L T, RASITRT LD B o e Wik BB Db AR B OB &2 HEE L 7=, WEEEE
Wb oAkt (74 —EBALBIOAT Y U e l) OBRBEX, CO, CHyo NOZ2 Ehkx ZRIREZNE T
2P D ATREMEAY B 5 (Waldron et al. 2006) . IPCCHEHIARENT Liid, CHyds KON O EE I,
HBHETELLRETE D,

P ZOFEYEYOENT. 10D EOEREHHTLILEDOTH D,

SINOSOMED T v/ ORERKEEHEIZION THEN, FEIZRE QMM ASL—ANNBRER-D, ESh
HWEEED W ARIINIEI N THD FBEME LG EDON—YF L ala=r—ay),

S ZOFEYT-Y ORANE. 1oDHBOERERIAT IO TH D,

TR Ty FIIEABR TS IS, TAVI=UARZ 5y A3l0BICEB S, 02 0oEsie BT
KOSBICER SN TEEiS NS,

8 FIGRF v A0 Ty FTOERIIBE SN, RERS, BIEEAERBICEID T IRAF v 7 O, . B
FOTITRF v 7 XLy MR A~OMTIX, AR CTIThN720ThD, BARTRHI VA I NVT T ADHE
IR W2, H T AOMW I DS T T S G,
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#F45 WEEEDYRHT = —IZ X DL ARBIDOEEE LIBEMR T AEHE

Eam b ey PIEDBAR ARy 7w — B RKTE D B

v 7 ¥—FK D B FRAR Fi 5% BT 3 E

T« @ @ @ i R~

3 o 5 o 5 o 3 T # W &

L o g o g o i o T e H

1 o) 1K ) 1K o) i o & 43 8

i O i O i O i O N NE S

£ £ £ £ $£ o XX
WM 0.233* 0542 0.057 0.148 0.295 0.765 0.025  0.065 0.611 1.519
RE 0.233% 0.542 0.137 0.355 0.709 1.835 0.131 0.340 1.210 3.072
AC 0.233* 0542 0.046 0.118 0.236 0.612 0.170  0.440 0.685 1.712
TV 0.700 1.625 0.034 0.089 0.177 0.459 0.019 0.048 0.930 2.220

R VNEEFRFT LVWEELZRZ L, WOEBELH BRSO T, FEERO-DOBREHEEENREZ bR TV
%, YR, WEEEDSRAE LA T Aid, B OHENT GRS S, EFESNET T RAF v 7 2Ly M. #
B A RET S DOERE LTHASND, LERST, #TALEFTAF v 7 <Ly hEERT 372001k
FRBI O ITE TN TR,

ARICBTL7T 4 —BLBLOHT Y Y VRO =X VX —EHF &L, £h£h37.7 ML, 34.6MJ/L
Thd, T4—EBLBIOT VU REFOBRBEC X 5 COBEHIRENIL. £ Z410.0687 kg CO,-eq/MJ,
0.0671 kg CO»-eq/MIT& % (NIES, 20134F) , BREIOBRBEIC X HIREHR T AN EL ERILT 572
WIZIPCC tier 1R¥EME T Sz (Waldronflh, 20064F) , Wik DA%k & 72 Bk P> &b OHEEIR S B H A
P BEZRA2217F, Kook 2 &, WEER (WM) | @EE (RE) , =7 =2 (AC) . 7Lt
(TV) ORI X D HEEIRE R AP &%, £ 4Z£411.519 kg CO,-eq/H . 3.072 kg CO»-eq/E . 1.712
kg COy-eq/i5. 3 L2220 kg CO-eq/ 5 Th 5, RERBEEMN (A LGNGO ANy 7 ¥ — RET) 73,
MR X DI KIBEDRE A AN E | SR TEEREE CH D, MEE C YN ERY - O
ORI E NI T AP &N E Sz, Tauk, W TR EREEER O BT O K&ED A~ —
Ao T 50, FEYT-0 /B LNERTE WO Th 5, 2EBIZEWIRENR T A D
PEHEIL, 7L EOWIRICE 26D Th o7z, Tk, 7 UV EZ/NEIEICERT 2 DIZEEEA D
TV HEEHEALIZONERFNTH- 72,

(2) WEEE OfEIZ X 2IBEET AEHE

f#445930,000 b~ > OWEEED & [l O fR EME AT TY A 7 ST 5 (BRENL OB EEY ),
fRfR 7 a2 T, EOAENTCEFEEMIL, 77, WEK., 7ve, BEE, =7 arRlox
FIaRlEhG, FL T, INLOFEITMEL LI OGRI T nE A TRl B s, RicoTfE
HoOY— L TEMENLMET a2 L HEME T n® 213, RKEOT X LX—%2HET 5, MBI
iz, AEERDEZ S0, EELRYWELZEAMEICIY HE 28 a8IREI . SeRm,. Ik
EJE, ST ATF v IR BRI EER LUK OB LY B, Z OB TOREDRT A
HEIE, RICERABRIET 272D Db AR OME I LV AL TVWD, FELRZFLF T, 7
Uy RE, B, ka2 (LPG) Th 2, i L ToRIZL k> ODWEEED AR 46 H
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ENDHEM, LPG, BLXOEHOEIX., £ 110,000 L, 70,000 kg. 4,280 MWhTH 5 (BREIC K

HEW) » RS K OWEEEDFM = R VX —HEZICET LT —XFR\, LR -T, &F
BONVH RN ER Y- OKT o X TRERREIZ ERILT D720, BHESX—AORSEZEMAL
Too THEFRABIIRT,

K46 BETOERZLDZTINF —HERLIEENRET AP HE

o>
g={11l
-+

B Wl mEE  =rar e

(a) B OIEE LS CHRE I N WEEE B8 OH#E

(W) 2005& AARTHRE S I Of 93,000 162,000 86,000 108,000 449,000

HE (M)
(i) HEICESSEFEDOEES 21% 36% 19% 24%
)?)?E’ o 2
(i) B EES < i OWEEEH o> 6,214 10,824 5746 7.216 30,000
i 4y (F/O
H L N7 A = L N
i‘/\j(l)\/) 1B O ER (kg/a) (BARDY 32 58 43 28
CAE S 77 ANgH _
(v) f@hi COEmEERLT (V) = i) 197,105 187,550 132,962 257,372 774,989
x1000/ (1V)

(b) WEEE D &2 o e K H THO RNV F—HE DB

(vi) FEMLETORT 4 —E LD/

4y (LIME) 2071 3608 1915 2405 10,000
(vi) =10,000L/30,000 x (iii)

i) 1BY% 7= o5 4 —BriEE (L

B Wii) = (i) 1 (v)

(viii) ZEHE TOREBENEOE Y 4T

(KWh/4E) 886,526 1,544,272 819,799 1,029,514 4,280,111
(viii) =4,280,111 kWh/30,000 x  (iii)
(ix) 1B%7=0 0B HHERE (KWh/H)
(ix) = (viii) / (v)

(X) FHEBTOLPGEDES (kg/4E)
(x) =70,000 kg/30,000 x (V)

(xi) 1554720 OLPGIHE & (kg/5) (xi)
= (x) / (v)

0.0105 0.0192 0.0144 0.0093

4.50 8.23 6.17 4.00

14,499 25,256 13,408 16,837 70,000

0.0736 0.1347 0.1008 0.0654

. R OFRE TIHICEB T DWEEEDHMAAWIL, BHADOFEHIZHEL LTV EIRE LTZ, i

D Tfi%fﬁmsémt% iﬁ@%%@ﬂﬂaﬁf&ﬁ%i HATWEEED VR (H&~N—2R) %
WTHEE L7z, HARTOERZV— M XV INEINZWEEEFERBEIZEINE, 7LvE, =7 2,
VTR | 10 TR D iR (A i%h%h%% 19%.21%.36% T & - 7= (Kaden recycle Annual report 2011) ,

ERROMBEER LT, &0BEOFEOHERE BICESXF LY COFEMBEE I &RE4ODX M
TSy L7z (F4.6H)

fRARBE M L DIRERES AP B A2 E BT 5720, FMOWEEED BT HE N 720 O = 3L ¥
—HEEICBE O XL -G BB I ORIGT 5COHHEEE R U, HlZIE, 71 —E/LELPG
DT XNLF—EHREIIZNENITIMIL, 508MIkgTHY . F 1 —F /L & LPGOCOHEHZREITZ N
Z710.0687 kg CO,-eq/MJ, 0.0598 CO»-eq/MITH % (NIES 2013) ., HARTHZ U v REHDEMEIC
%R R0 R A HEH 130,555 kg CO,-eq/kWhT&H % (NIES 2013) ., fi# (Al (F4.65H) T‘@%Tﬁ
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FHTOHOEPDLMHEDO RN F—HENSLET DIRENRT APHELZZEBICANLT, RIEEHE
AP EAFRE L7z (R4TBH)

#4717 Bipo-EEOWEEEDBEIZ L AIREBHET X O HE

NE Vel 47 Jil S 7 ay FLE
F 44— ORI L BIEENELT ZHE
HE (kg CO,-eq/H)

Bl (vii—324.2.3) (LUA) x37.7 (MIL) 0.027 0.050 0.037 0.024
x0.0687 (kg CO,-eq/MJ)
== 4 - N S N =
mIHEIC L AIEENRT AP E (kg 2 496 4.570 3.492 2290
CO,-eq/H)
LPGHEIC L AR EBZNE T AFHE
s COreqfn 0.224 0.409 0.307 0.199
77 - (/}:J]E]IL 2 N =
PRI & 2 6 T 2500 R 7 A B i 2.747 5.029 3.766 2.443

(kg CO,-eq/%)

INTIC KD &V IRER T AP EIL, BEREO VYA 7 W2 LD b 0R—%FZ% < (5.029 kg CO,-eq/
B) . IRWTx=T 2 (3.766 kg CO,-eq/) . VEiiER (2.747 kg CO,-eq/5) . 7 L B (2.443 kg CO,-eq/
B) DIEHZEEL > TW5H,

B) RKHRI Iy LIEEHRNI A HE

T, IR ESNIZ VYA I NARERR AT Ty TRER S L, BRx ke YA 2 rEnd
WEEEEHL 7' 1 &£ RO HEMBEMETH 5, 4>DFEEDOMIET 0t 2GRS T2 YA 7 L ATRER Y
BOEIGIX, el 75% ., WE6T%, =7 2284%, T LV ETI% TH D (£4.85H) (Kaden recycle
Annual report 2011)

$24.8 WEEEDEAENLEIN S N7-WEDE &R

HAL Vol 743 TR JoE Ty ay FLE
SR HA ko/& 32 58 43 28
S B R R % 75 67 84 77
RN SR S5 WE O &= kol 23.61 38.58 36.47 21.68
BN S =B DML (%)
£ 74.35 82.82 63.58 11.03
R 2.72 2.27 19.82 5.08
TN = A 1.08 0.71 8.49 0.33
T A 0.00 0.00 0.00 64.32
FIGAF 21.80 13.85 6.53 18.95
A S ON I ) 0.04 0.35 1.58 0.29
Aat 100.00 100.00 100.00 100.00
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INHOEIE M ITER S, BTG T A 7 s, BURES L WE X, 8 (Fe) |
i (Cu) . 7AI=uL (A) | F&E (BEOREY) .\ TT7A, BLXOXTTAF v 7 L0156
ODDFBEIN—TIZHHTE D, HFFEEBIL. 8k, 8. 7L I=0 L, $h, WEHREDREMN OHE
a5, BAROVHC LT, WEE, misE, =7 a2y, 7L EnbREINS 2SR oE &
1L, ZAZ4119.68%, 19.08%. 46.74%. 1.24% Td % (Kaden recycle Annual report 2011) , [FIUY S 4
Tl x DWEDOEREDOEEZERILT 572010, BEXEOREITHEN S NTE&BOF Y PF AMAICH
BlL T, SEROEELHFA REEORIN SN -&BH OB Lz, Aot AnhbEIE T
BB L UOWEICHRT D A £48ITRT, SV T, £481F, &V A 7 VERIZED R
TR RENPO/FONTRAEMEDOEZTRT DO TH D,

il 2 OWEORHRIZ L VP SN DIRENRT AP EIT. WEO IV A I NV MEEETHZ LT
XoERElbEInd, HEX, WERMICESEZY T T, Mastiiasttor—4%Hrd 25
LB Th oo lo ), BRI YA 7 I X A b =RV X — B B E X BE T DR EN R
AP EICBET 2 LHO BN R T — 2 2 AFT L2 LIERETH -T2, LD >T, HRTDRY
Ty T ORI A TN L DMEDOYE Y YA 7 NERCIRBEN IR A O R e E BT —
Z1E, LCAHAZ +—7 5 (JLCA) OFT —H_X—2/)15 AT L7= (JLCA 2013) . BEIN S B8 D
BElI, KFHEOSRBMED VYA 70 KXo THRRSL, Z0 U708 &1, VA 270
FIEEGR D HNLA > 7 D7) TR TE 2MEDOEMREDO Z L TH L, AL TIEL, T T4
BDOY YA T NVEIITBY%, TTAFT v IO YA 7 VREIARMPDOTLDHI0% THDHEEZT
(Menikpura et al. 2012)

Vel 2 BlIC i D &, ZORMTORER RN AP EOFEMZZRFMITIFRINTT I TN D, AR
2, MOFEORNERE Y- ORELRT APHELHE Lz, Ve, msE, =72y, 71
E0 5 U S VT2 E ORESRIC X DI E R T AP &L, £41E112.31 kg CO,-eq/. 20.64 kg
CO,-eq/=. 19.30 kg COz-eq/5. 3.56 kg CO,-eq/ 5 TH %,

#4.9 TBBOMEIZLVEININZERBMEDORSHY VA 7 VK BIBEHET A DI EHE

WED Y VY1710 .

AT S L7 %%é@m; U#%ﬁ;/ s Eﬂéf, iégm@w CO, Pk Hi &
W W& D FA AR Eni-& pEL T-WE & (kg (kg CO,-eq/

. (%) (kg/&) (kg/ &) CO,-eq/¥'E D A=)
(%) iy
B (kg)

E78 74.35 17.56 95.00 16.68 0.59 9.91
R 2.72 0.64 95.00 0.61 0.59 0.36
T =L 1.08 0.26 95.00 0.24 0.31 0.08
ghds L O 0.04 0.01 95.00 0.01 0.59 0.01
TIGRAF Y 21.80 5.15 90.00 4.63 0.42 1.97
At 100.00 23.61 22.18 12.31

Hii - LILCA 20134E, 283 7350%., HiER7350% DIRAW Th 5 L RE L THERE,
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(4) WEEEDUH¥A 7 LT7rb AL BLEbMRREMETAHE

WEEED UV H A 7 V7 a v A X DB EWNREENRTAEHEEZEEILT DD, K450 LK 51
FA TV A I NDOR S TEETCOR TN &EEEFT LT,

EGHGHEH &%/ &Rt
28.52
30.0 -

0 24.78 EGHGHEH RISV TifiE
5.0 -

20.0 - 16.59 mGHGHEH fRiFATI5

15.0 -
8.22

HGHGHEH HEMSYMhSMHBAETIIR
'/ B GHGHEH WX /NFEEADSY

EEM MEE I7av v

10.0 -

0.0

BEDIRHS XHEH & (kg CO2-eq/unit)

mGHGHEH #X I HEEMO/IFEE

X4.5 WEEEVY %A Z WiZ X BIREZEN 2 DHHKRE

VYA 7 NI DIREBHREATAOPEHBREIT, BEEOY VA I ALNLDEDONR—FELL, IRWT
TT7 oy, WEEE, TLVEDIEEL o TS, BT, A6 T hoIic, Aol TF4 7% 147
JVEBRREDIREZN IR AT A DHEHR E~ D F 5T S Tz,

n /BRI = Rk R SRE R Ak

(%)

A

0100.0 -

&l

H

(]

o

o
1

R REE I7ay TV

X4.6 BB TAT7HA I NVEEORBHRT R DHHBRE~DEE

TV ELSOT X TOFEEL, BEZRT A O EDTO% L LSRGV Y1 7 VB 6 £
Do ZHUT. ZOTwt ANER, R ETEZEOEAREHIESS 2RV F—2WET 572D T
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bbb, T ZMRNEMER7e v ATHDLELTH, WEEEEH O 7 A4 79 A4 7 VIR AT HiE=E
R AP E~OEETIZE AL (K46) . VYA 7 VOEREELZHET 5720, ARTK
REWMNODEET BRI Lo TEESNIVERLEROR L ASEELMEHT L2 LICLVIRER
R AP % B3k 5 ATREME & fEsE L 72,

WEEED U A Z b B0 RENTZWEIL, RIBEROF AR A F/NRICT 57210 # 0 K
LEATES, Z0OZ EiE, R OBOZ )L X— L KIREIROM AR CX . RRFICEREEOMR
fbEF/NRICIHZAOND ZEZ2ERLTWD, FAERTRERO Y 4 7 ik, EAHIR S5 A
REMEDN 8 D RIREIA~DORRK E LT LI LIFRBIN TS Z i3 I<mbh/-FETH D, RiE
L& DILFEIRICBE L CWEEED U YA Z VO FHEEFHT 2720, VA 77k Rckb74
THA I NRBNET AT, BATHREOWEZ RIREFENHAFE LTHE L kST,

Rip o -FBEOEBIWE % KNGO OAEET D2 LT 54 X M) F—X X, LCAHA Y
+—7 5 (JLCA) OFT —H_X—=ANHAF L7 (JLCA2013) . ZOoHrIc k5 &, AEOKKRER
DO DAEFEIZ X DIRERR T A OMPEH 1L, VelEi15 272 ¥ 34.29 kg CO-eq/ BN B &, MIRELS
24 7- 1) 55.94 kg CO,-eq/ BB &, =7 2215721 70.40 kg CO,-eq/Hff EHE, 7 L E1H M 721 11.87
kg CO-eq/HfTEBETH D, VA 7N EITHIZLICLY, THODOWEE2 KRGS AEEST D T 1
T RCEDREDRT AP 2B 22 L TE S,

2R E L TOKRESDOEESSWEEEF FEOMELF T, VYA 7 VIC L 28 & Tk CoMBER 2R E
WA APEHER O 5 % & OB EN RN A DO ERPEHBIC L~ TiRESN D, =2 T, BERE
RBURIES O 720 O BRI 25T L 7 DIRE A A O ERPEH BN G S v, Ve, mE,
T7ay, TUVEOHMNERYZVDOY A 7 VICEHEEHET AOERIEH T, ThEh,
-17.70, -27.34, -45.62. -3.61kg CO,-eq& HiFt Tx 7= (M4 7BM) .

0 OI:IGHG#?F.':H DY A4o07TaeX aGHGHIE N—PUR#M (FE) DGHGHHENE

(2]

©

o
I

(kg Co2-eg/unit)
5
o

20.0 -
g
H
¥ 0.0 - -
¢ R I7a TV 361
0200 -
-27.34
400 -
-45.62
60.0 //

X4.7 WEEEVU %A Z Wiz X BiREET A EKREHE
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BENRET AOERIEHEDAOMEIC /-7 L1, T X TOMBEDOWEEED U ¥4 7 LN R =R
B APHEOEMIKRELFELTCVWDZEERLTND, ZOVHA TN 5A, Zh
O OIRERET APeHIL, RREGE NS DAEETu v A 2B L TR IDHTHAH, L. WEEED
VA 7 VR ERE OIERICG 2 5B R TIEFICBEHRIBETH D,

E BT, AR R TR SN DWEEED B EIC SV TIREDN R A OREIBEEZHE L& 2
A, ZOfEIZ15,611 F > DCOJUTMH YT H LD ThHh -7z (F4102H) |

#£410 WEETOWEEEY ¥ A 7 WiZ K BIREBHEN 2 DY AT e DA E

= B R

A VETE % 743 i JEE =yay | FLE 7 A
DEF

fa i R CRAEMKR SN D B 197,105 187,550 132,962 257,372

PHLRES T O O SRA A D1 -17.701 -27.421 -45.621 -3.613

BRHI R (kg/H)

& [ B TOWEEED U ¥ A 7 2 &

2 LS A 2 B R 0 A 3 -3,488.95 | -5,142.73 | -6,065.81 | -929.76 -15,611.75

4.3.4 WEEE V ¥4 7 VERZROFEMHE R

ERERWE~OFBETHRELZIZLO L LTHAP TR ES>TEY . @BOLEMGHRITEHEIER
ML SN TVWD Z LD, WEEEE BT H E e %% 2 729 (Oguchi et al. 2011) , # Y] 72 WEEE
FHIL, BHREFEEL AR T ZLOTE22REWEDORKLIZFEET 5, mAROREIZONT
WEEEY 4 7 V7 v 2AOEFEMRI/HEE ST,

(1) EREREKNOERL

{LE BT, WEEEY VA 7 VDT A T A 7 LEEREZ R L THBEINL TS, Sk, b
FRBI OB BEIIBBED Y A 7 ANLDEDON—FLL . RWNTZ T ar, HiEE, SLEDIE
FTllroTnd (X485H) ,
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1EIRIC BTG T 3 )L F — (MJ/unit)
300.0 -

250.0 - | B {RIZ/EGT 2 )L £ — (MJ/unit)

200.0 A m UV EERIC BT 7L F — (MI/unit)
150.0 -

100.0 -

{LBEHE M unit)

50.0 -

0.0 T T T T
TER TR i v

X4.8 HATOWEEEY ¥ 7 LVTHEEINZ{LERE

ZOGHCENE, T L EERRE, ALAREIOIZIET0% N, TR AX—ENNT oA THD A
Ty T OREDTZDIZHE SN D, KBTI, BbA L X —Db T 715~25% L 7 iHE I L
TEOLT, Y TlEE/DROIEA =X — LRI ST,

WEEE D %A 7 Vnbn bR RENTWEIL, RAREREORDYICFATEL, Lien-T, U
P A INT e ADTA THA 7 MMEATIAT —HEREIT, AARDOREOWE O RREPRNH DA
FED 7= DAL = F L X —FHFE & g S iz,

FIp o DO GBIWE O KINEWEH» S OEFEICLEREBE N EIIFIR=IVF— (T 4 —E L,
VYV PG, RART AL L 2B x N F—Hi7E) IZHET Akl &4, LCARAKRZ +—7 A
DT —H_X=2Z2hb AF L7 (LCA. 2013%) ., HEAOHIT50% ThH 5 LIE LT, 1kWhD 7
Uy RENEEIZLERBIA TRV —ENHEE Sz, #E I baph g &, 4.18 MY/
kWho 7' )~ REHEETH D, iz, BRICBTF AT 4 —8B, IV VU, RAFTA, LPGOxT X
NF—EGEITZENFN37.7 MI/L, 34.6 MJ/L. 50.6MJ/kg. 50.8 MI/kgT®H % & % z Hi7- (NIES 2013)

ZOGHTCE D & [FED RGNS OWEAFEIZ LE Mt AR & (B) 7213 1k=x
LX) X, PelERKLR Y720 607.89 MU/ E &, MEELR Y72V 986.50 MI/HIEE, =7 =
V1t ¥%7-01198.87 MIHLEE, 7 L ELIHR Y720 18420 MU EEE D, VA I NVEITH D
LWL RIREFRDPODEET BRI ZOEO/LAZ XNV —HELERET 52 LN TE 5,

WEEE Y &4 7 L Ot A = R VX —H~ D FH 5T 2REEIT 5 720, ALABREN O EREE &
ELT, VYA 7NV Db ObABRE O & & KIKEPRD D OAFE 238 LT O(LA BB O 7T §E
PEOW T NFHAESINDERETHDH, WEEEEH O 72 DL AEO IERE B ix, BERESBURE
SOBRICBWTHEOHER LD, ZONWICL DL, REOREMEZRKRERNSAEFELZHE.
Veillehl, WBE, =7 a0V A 7V AT LB OEIRENL & ek LT, 4~5f5 0 b a ket 274
BTDHEVWIZEngmnoic, TLEIZODNTIE, RAGENODOEELE VS A 7V ERET S L2
BEOABEIZHET DLW Z RN ghole, WiEH, WEE, =72, T LVEDORMEREY -
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DOU YA 7 M LB EREIOHE T ERHEEEIL. T, -457.18, -722.80, -960.30. -101.22 MJ
DOALFEREHCE L2 (K495 )

BUS 7LD BB (MI/unit)
B/ DU RIS B R RAENEE (M) unit)

1500 - :
£ o{baEEHEEO = (MJ/uni
2,
s 1000 -
i
3T
® 500 -
w
a
= 0
-500 A
-1000 96030

X4.9 WEEEV %A 7 VIZKLBER{IEAEREE, RIEOHWEORRERNOLDAEE, EREEE

{EEBREHEE BN A DIEIZ e - 72 2 & 1X, WEEEY ¥ 7 L O{L A IREHETRI ~D Al fEPE &2 /R LT
Do ZOVHA T NANRDoTE, REOWE %2 KRG D AEET 5 7 DICKEOLABRER
FLRbThHAH, BlziE, ik, WlE, =7 arr»oWEdz2 )4 7V L THHT 2 Lick
D, LA TR NLX—DI5~80% NEITE 5, 7 LEDHAICIT, REOWE % KRG, O DA
THHEA LR LT, fbA= R VX —DE5%NHiIMITX 5,

IO, UM 7 VETOGE L, REOWE % RIEEN O DOAEET 56O ST IZ OV TRIE
RSB FTRENE (ADP) O R S & HiET 272012, {bAE, &F. B OREEENT
FEUVYBEDOEDLHE SN, TRTOMBEOWEEED Y HA 7 /L &9 5 TiE, ADPIZ7 1t A
Fx— 2R TOARBORANRERTRAEL TS, REOWE KEREFENSAEET HHE.
fbA TR AF =BT TR, @B ORI 2N R K TADPA AT 5, #il 21X, #4.11
BELOMA10IZRT L 91, ADPDI0% UL EMbEAREIOTHEIZ L v AL, %0 OADPIL, [FI&ED
WV % RINEIRD S AFET DDA RO &R LS 2 3L Lt 32 Z L Ic X v AT 5,

F4.11 REOWE % RKREENDEET D -HITHKAT SADP

Vel 47 T o =7 ay FLE
A REHE 12 & 5 ADP 98.85 % 98.88% 93.33% 93.54%
& BISLIEE I X 5 ADP 1.15% 1.12% 6.67% 6.46%
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0.80 - B Y A2ILIZELBHADP (kg of Sb-eq/unit)
OJ7— Y EEHZE&BADP(kg of Sb-eq/unit)
0.60 -
OADPDZE (kg of Sb-eq/unit)
0.40 -
2
=]
S~
S 020 -
Q2
E [ ]
o0
g 0.00 - : : : | .
< i miEE T7ap TV
-0.055
-0.20 -~
-0.223
-0.40 1 -0.353
060 - -0.503

X4.10 WEEEY %A 7 )LOKADP, EEDOYWEDRRET D DAEFE, IERADP

(2 HE5wERE (TMR)

UHA 7 VomE s U CHREIROM 2 KT 2 fTRetE 2 #EE T 5 2 & ix, BERET 7RI
BILIAERERE 2D, VA A0 OWEORIOEENZIET 27212, VYA 7 LOfER
3B C & D IXT O GWERE (TMR) 2 HARD LR T O 4 7 ¥'E OTMRIE TEHE L 72 (NIMS-EMC
2009),

B14.11Z WEEEY YA 7 A2 T VX R EOWE %2 RINEIENOAERET H Z LI BA LT
ThHDHHMN, WEEED VA 7 V%475 Z LIC XV WE A [N L 7=/ R0l S L2 TMRZ 7R L TV 5,
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) Fe
TV H Cu
i m Al
IF7ay
i HZn
ARE uPb
} J.- nARYFAELY
mARYRFL>
0 1000 2000 3000 ABS plastic
EEENT=-TMR (kg/unit BREEE

X4.11 WEEEYU %A 7 X WV EZEU L7/ RERE S ILZTMR

VA7 MIZE-T, FTELTMRE LTI, =7 a0 A7 Ml XDb0R—FREL,
WNTHRE, VEEE, 7 VEDIAE L > TWD, 72721, AHEFHE., WEEED U 14 7 LTk D
FERENDEDHZONTATONTEY , &, ., 77 F TR EDERBICOVWTUIT —F BN AF
TERWIZDARMFEITII B S LTV RN,

3) VHAI7ARLEREIRER

WEEE Y 4 7 v3t L AXEPRENLER T, BRODEHFIH 2 ERILT 27200072 B4R E 72
Lo THICKY, BATEEYS7-0D OV A 7 AHEHZWEEEN ., B R 8A ORI AT 5 5 2T,
COREFRGLTWINEND I ENTED,

AW TIX, MY A 7 Vg & 20054F OWEEEHEH #I2 K-S W T HATOWEEED Y 1 7
NREBF LT, Wi, BE, =73, FLED YA 7 ART, FRFNT5%. 67%. 84%.
% Ths (M4122H) .

146



[E14R 3 (%) = B AR (%)

| I
25.48

T 7

79.91

T R .

63.04

PEE N s

R ——

0 20 40 60 80 100
#a

X4.12 WEEE® VU %A 7 VERE X O EIXE

WEOMEE, ME O (K10~15%) 1, FHATICBERE SN D, LIch > T, EEROBEIERE,
UHA 7RI SHEBENEY, 7L EDOLAE, BURITB%IZROENTND, ik, CRTHZ %
WIRIRESNI-WE DB ED64% % HDOTED ., VA 7 AT T RETRERFIELRNTZDTH D,
LMo T, ZOMAIZEMICEDITOEh TS, L, BATEFERBY VA 7 VEOTFTT T
U VBT L E DRI E50%~55%ICHEFFL L D L LTV D, ZTOREERT HIED, FaRHoT
VEMNDLH T AD—HZEBINTZ0ERDDH, EEE, 770 ETLENGEIRLET T AET T A
WHE ST 5 2 L O PEICET AE LT T\ B,

4.3.5 Y Rrie mI BB O REAMRL A

WY ZRWEEEEBE Y AT AR ET 5 Z &1L, #EREAMSZ AR, Mgt iE KD E
(CHORN DA REMEN S D, WU FF SN WEEER BE S 2 7 4 7S S 55 8 % 2E 7 - ml REME & HE
oz Lk, oI OMOR RS EEICWEEEF LY A7 M X D fFROMEEEIRD Z L &
BIELIATHURBIELRY 55, HIAIE, [ETEF ICENES 2R FEOIAZ
wnEs, BRZEET DI D, HABLOZEOREOEIEKELZ DL THAH, D
K OICEE, EHESORIHIZ., ttOZH OB TH 5 KEFESCARE L, BFE, HFLr L, BX
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BIFHGHCGHRKEWTZORY KEREEL L2, ZHLEla2Bx5L, HAEBEABERETH
PROBEITHE ) GHGHEIE, A > FABRARL Y IRV EHETE 5,

FDO—FHT, £V R LEASNTEWEDN., BIZIXERTY A 7 VSN EIZIEE8E - WED
RN LD BN E B 6D, 20O, VYA 7 V&8 U T, RIRERD O OAEIZHE S GHG
PEHAZETE DB 252 L RHKD,

AARDEFITIE, VYA 7 MEENND OGHGHEHEIZC B DO T BEERO Y A 7 L 2@ LT,
RIRGWE O ORIEZBEE L 72 LARET H Z & T, GHGHEH D50% & #iffil L7z LAHET 5 Z & 3 Hik
b. AV RIZEWTIE., VA 735 #H 5 OCGHGEEH IZTHA LY IRV, BEARIZKEIT DY %A
7 E D BGHGOHHMHIZ R L WHH TIET L VRPN ENEEZ B D,
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453 BEMEREOHNIZ X 2EM : LT

FTCICHEm L CE2L oI, TMR (BMGWEKRE) OREEEZHER 90 2 i3, #HFAEX - &
TR P A 7 NVORERT O XA THMRBIELLEE A5, EWVWHDb, FUL - BAESNZEIRIZ
K0 ERNEES U< EE8AICHE D B E T ORMITHE S REZELRM TS L LMRTE 2056 T
b, TDD, 3HEFO Y YA 7 VFENLOHRME LT, EAN - 70— Loy TOZ R O
HIT AT REME IS DWW T O T 24T - 72 (K431 /M)

AEBE s

g REHE e

O T70 s
V. m

L, EE me——

N EEH e

¥

iy dup el Ll
TV s

AERE  —

SEY e

I70
TV s
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Avoided TMR/tonne of appliances

EFe mCu WAl mZn EmPb mTSRFvH

431 ERAESES - BTHEND OWEOEIR - B 5 TMREEDHR

M4.321%, AR, B, 42 RIZBITHA2FEEZNLENOMBEOL b > Y72 0 OElEE T X - TMRA #E 5
L7t DTHD, WTNOFEFITHHOEIRIZ LI TMREZEECE DL Z LICKD2EBMARE WD &8
B0 Te, BIEOY AT AT, MO2FFNLRT, BEEL =T a0 OWERIA K EZ WV, A
v RTIE, PEEED S oW ERIUZAE S TMROEEA K E <, AARITT L ED L OWE RIS K E WD
ZEBIMD,

454 BEER - EFEBETHICH D HLMER - KBROW

FTTICHEm L TE 2L HIC, FEER - EHSEHY 2T 2o EE, BA#SZAIHT 250%
bbhoreEAOND, BEAOARIE, #Ik=aI2=7 4 OFRULOLFICOEMT D EELXOND, tT
SR AT 27202, AR, A N, AEBOREESX - EFHRHEOERIC L > TEAH S RE
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A DB 21T o 72, RO 72912, WEEEDL k Y720 OEERITLEV . ff A D F B E F 23 A 2 H
SN EHEE L (K432 )

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006

JE FA#% % /tonne of WEEE

0.004
0.002

B AUE 4

X4.32 3R ORE ARl H#EE O BT

ZORER, A FOBMAMDBIEFIZRE N LB 0015, AARITEWNTIE, S 2k s B
by AT Ll HrGDOET Y YA 7 ADPTON TN D720, 558 1134072 < TH 3T, d A,
A2 RTIEFREIZES S VI A 7 VB EENZ2O T, BHAIROZ W BENRO Y Y1 7 v isntT
PO TS Z LIl D, BEOLEIE. ZOTHEIL AALY ORMAIHES ZHRIEL TS, #/l
fid4THHLZL 91, AEIE. IE—HEICLY, BEX - ETHS0EHEZ R~ 2BRESEE
THRTITOA TS, ZOZLh, BMAIEEINHEV RS RLRPTERNTH 5 rTREMED
bo, Flo. BEBIEFHEEFEE LT, VA 7 vo B8k FmtEICEA TEY . BHAINBES2 T
RV RORERICIR T BEZ DN D, LL, WALV EW S FHRTIE, AALA » Fh | Bk
AL ERI IR L~ L 2 RS D2 Rt L TV D L F 2 5,

455 BEER - ETHSEHOBERE

PEER « BTEHIT., BEXE MG OEEROH R L ORI EALBIC XD - ZEEEBE~ORK
B/NHEL OB EETEELRPEE 2> TN D, FEEE, FEX - EFEEOIY Hv, LWHOF T
DEEFEIZBN T, E#EM RS (BREIISCY A 7 VIEB~OREFIC L 2 0EDE~ORE) BX
ORI 72 8 (B sk, L, BROWRAICL D) Z2E80@EMENEBEL TV,

EER - ETHREICEENDIAEME L LT—HKBZRDIX, AU U LA (Ba), # FITU A (Cd)., 7
7 L (Cr), #) (Pb). /KR (Hg) . T LTT > FE(SH)TH 5, FEB. CRTT L BT, XU 7 AL 3.
TUFEVEVSTEAEWENEFICHRBECRKEICEEN TS, TLEDOME/RY A 7L L
PIZ, BER - ETHGBOTICEENIHFEMEOEHROUEICERT 2L E5bN TS, L,
Z< OET, FEEX - BEFERENOOESR LA EWEE RN CTRE LB ERY 7 v —F 2N Ei
STV,
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FEESCBRE ~OWEN R R EOER(LIX, EEA - %%%%E%fi%aﬁz%a“éifigﬁg
FTHY, WERV YA 7070l T AOMEEITITRIEZRV, BEMEOEEIICOVTIX, 4.2
Tim LI L 912, SeHB L OESRN L ORBIC L 2 HRAETFFEK L, B %Eﬁﬁiﬁz%bu%a‘é:
& THA T E 2 EEREALFE (DALYS)E W ) HEEAWHO & HEFERITIC L > THRFE SN TR Y | B
BR - BIHEENDOREHREOEEICENTES, LML, A1V FBIUAEBTOr—ARAXT
4 —Bix, FEEX - BEFEENOOFEDE - EeRICERT M ARERESGD 2 LIXHkRe
ST,

ARG VA 7D He R & AEWE oKX, FICEME (PCB: Printed Circuit Board) @V
YA 7 NMCHKTDH EEZ BN S, Oguchietal. (2012) X, ZDOMAIZIEH LTCPCBH DA EME -
RO ATREMEIZ DWW THER 21T > TV D, KEHT, FEEX - EF#so ) A 7 LV TRIEICR D
N, ZOMBITEBEZR > TV DEEDICEENTHRY, BERLEOERIZESNHNT, EnbH0no
BEEBNEENTODENHERF LZON, £418THDH, 2N ODOHEELEOBEIE R KIT TV
THEIZIE, MONORBEROMREFEEERHL LD LBETE S,

#4.18 BRIZFEOWEIT L OESREH OHFHE

HEY'E (g/unit weight of appliance)
FE DRI Ba Cd Cr Pb Sh
TV(LCD) 9.744 0.000 0.000 55.216 5.846
= 0.372 0.003 0.013 6.734 0.360
Vel i 0.035 0.000 0.021 1.197 0.082
H A {47 Jik JEE 0.024 0.025 0.008 6.090 0.783
Ba Cd Cr Pb Sh
TV (CRT) 8.978 0.045 0.213 5.237 11.971
= 0.380 0.004 0.013 6.894 0.368
Vel 0.042 0.000 0.025 1.414 0.096
AR 743 Jik JEE 0.036 0.037 0.012 9.203 1.183
Ba Cd Cr Pb Sh
TV (CRT) 11.310 | 0.000 0.000 64.090 6.786
= 0.426 0.004 0.015 7.720 0.413
R 0.046 0.000 0.028 1.560 0.106
a5 743 Tk JEE 0.024 0.025 0.008 6.174 0.794

DALYSICE S W TR AW R B 2 3 21213, AFEER. EAREE, EEADEEL T
TOBEEBIZONVWTHZH L, THE2EETHIXLENH S, Steen (2000) 2L 2L, BEODHELEBD
TR OHERHEIL, 419D X HITREND
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$#4.19 BEERB»O OREEEDKE ST

i FE R 2 (years of life loss-YOLL or Years of Life Disable-YLD/kg of
substances

BB Ba Cd Cr Pb Sh

I E  (YOLL/KQ) NA 0.0000955 0.000205 NA NA

B (YLD/KQ) NA 0.00000223 | 0.0000262 | 0.291 NA

At & (YLD/Kg) NA 0.000192 NA NA NA

*NA- Not Available

Lo, NRUTA TUFEUVCE, 2 LEAESEND OREREOHIHMEIIR ST L Z &N
Hskienotz, ZTDH, FEELR « B HEIOLHEICPE D BREE, @REEEZ2 2R CHH T2 2 L 1XR
WThote, LL, HEHDOODFIERIFAET L0 T, FEEX - EFHEED Y V1 7 LD IE(
AT CTEEER DT FETH D EE 2D, MOREERBER « BN KX RBRE - BEEED
ERIZZD 952 LA, RALIDNBIFTHEHITE 5,

456 X ¥ v 7RI E X OAEBIEDHIK

BURTE AR RRIC B W T, BRI E RN RE R T I LITEERBR THDLEE LD, €D
T2, AREFRTIE, FEER - ETHEGEHOBORERIZANIT T, BARMRaRES L ORREEE 2
ERILT DO T 7o —F2B8ATLHZ E2RAATEL, ZTRNETIZ, 74 7 A 705D
FEEZEHAHL, BAKOT U7 Hllko —#Ic >0\ T, BEEX « B S B o R/l ierEIc B4 5
BOMERBT 2L 2RATE, LrL, AIRZERTL2H T, UFDOX D20 O Oif#
WWHEmTHZ L o,

o TATHA I NG FELTEML T, REMRRR ARSI 21T 51213, REDOT —F PN 0E
L%,

o BREODORIZ, T—HFIEMICTHEL., T—XONEEME T L OFRAMEICET 2EBRN XK
;ZD LTIZ\ZDO

o EER - BEBIHmORERE, VA7 vE, WRICETLE®R, — XV —{HE Y, Fiftahe
MEFMT 2 L CHREERT —ZIZOWTOMBRE OHMENRE L T\,

o UV A7 NVEEREICIBWT, BREICLDZT =X ORHENMIINDOERIZHT, BEEREHW
7202, T—H EINE - #HiFFT 52 L ~DBELDIK X,

o THNREINTWVILAICH., VI A 7 NEEREDERFOLOICT -2 ART 52
EEIZDDL I T—ANAONT, LD, BRI EelE 2 Rl 7 35 2 L 2 IEE IS IK

o THNET v AZDE DT, B LET RN R D, AV FIZBWT, 7= Z2NET L7
DIZHEMVFAEGEB L2 b OO, REN T —F ORELIFONRDB-To20, BEWR
A A AT O 2 & AREEIC 2R o T,
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o FEEX - BTV VA 7 VIEHOMEREIN - FAOREOEIRZFMT 5 720I121E, FEORKE
BOEEORBL OB ETI T TR —FRAHTHL, LinL, 2HLET—HaFEITLIC
5 EBEFICRETH 7o, AARDHNZ D LT — & ZfERF L Tz,

o IO LT —XEHFL MRTHIZLEOEEMEIZHOWT, B EEOBBRENOEELES LT,
B LT,

ZDID YK i TEL TN TA T A7V TOI YA 7V KDHELHE TOI A PR,
RFEEER L FEOKEDOT —F ZEH L THKT 2 2 kR o T,

LML, TNOOEEEZFEVBZ D ZLIEAERTHDL, 714 7 A 7 VGHBAEHTH D & O
X, @& EEOBEREEOMICHIAE > TETWnD, LCAW FIEIL, FEORH IR 72 BHF IR
5 AEZFET 5 ETHLAEHTHAS S,

B - BTHEMICET AR, SR LETY 7o —F %2 L0 BRI Y EICEIENES R b D &
L729Z2TC, V=7 ECABENGESY— NV ELTERTAZEBEZLOND,
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46 FEWR

SeHEE | & EERFICB W T, BEA - B TESROBEEOPELZ MY D -0 OFEN TR~ L
IR Y D25, TO—JT, AFFETEE LZL D RERBN LI E T V7 fillic s\ T L
EHNIZNETIZARNVEE S TENWEAS, ZH Liapohrid, BEEX - EFHIESOBEEHENSED
N ARG ATREPEIC AT T2 B3 2 BT A Z kD, 20— 5T, FEEX - EFHa0EHEB
LY YA 7 VOBREN, BEIEYOWy, VYA 705 ORFHIFIZE & 2 [l LA o512
DWTHMLTWD Z LIFHmATHD, AFFETIEL, FEEX - B HESEHEORR TREMEIC >V TE
FERZRLCAIZ DW= T FIE ORI —EOHRMREZIT ) 2 E BRI EEZX D, T—XDAFHHE
PELWIRRBEIEH DB DD, AT L FIEE, B b TiERS, X RECRED
RICBWTHIEAARETH D EE XD, O LT, AFREFIEELZ, BRMICEAR, 41 K, AEBO
HE SIS LT,

ARG TIL, HEREAFEEDO Y YA 7 ADREHR A REYE~OEBRE W BLEN S xRl m» s o
RN S D ENH LR o7, JERAEEEBEMLITESS VA 7 VBEEEOE L LT, Bk,
U A 7 VRLEPREILER, £7RENTIED 2 DBREERER G ~OERR & WV D BLE 5 OFHl23E
EANETHD, TH LI T, AR CTIIGHGO HEHEIEA T > v v v, EIREK., BHAHE WS
BLEND ORI AT 5 L RS, BAUSADOMD U A 7 L3 2T 20 b 5 H AT HE 72 Al T 15 & B %8
TLHZENHRTLEEZ D,

KFZEN BT, VA 7 K> THFROERICEIRT 57210 T3 < RERT AOHIE A~
HlR T 2 /REMEDNH D Z & 2T 2 k7, £, BAROFEF T, FEES - EFHIEFEDOY I A
IR o TRERERZBIL LAMAT 52 LT, AEOERZ RARBWNOAEE LA~ T
50% LA EOGHGHEI DR ANIHITE 2 & WO HERHZ1T O Z LRk, Fo, WiEE., WmRE, =
T ard A 7L, 75-80% DAt ABEHEH ORISR N H D5 LHFHTE T2, o, TLEICOW
TH . 55%RED(LABREOHER OGNS &V HEFHERE 2ol A > REBEOEF T,
PEER « BT HGEBHICHER SN DIEABREHIAARL Y D70 OFERBR L 2o, WTho
BEIZB W TS, VA 7 VIEGHGOHE ], AbA BB OEKICERT 2L WD Z &N gholz,
HWIERPEER - B Y A 7 v, BN ER b AR T, SEHRE LEF T, VY
AINT 0T T LAORER, BEHORAPERMINTWDZ ERgnolz, 5 LIZEROAIIL,
OB AZUdE L, fHBGREORRICHERT 2,

OECDIZH W T, BIfE, 2001F IR E SNIEREEFEFTLICEHT OIA X L A= T VDT v
TT— MEEMTDLN TV D, 201446 H IZBHfE S 7ZOECDDEPRIZET 5 7/ m— L7 4 —F AT
W, BIRE DI, JERAFESR BLBOR O ZH M 2228 2 R 72 0 Ol FIESCT — 2 B A2 LT
L LN STz, £ LT, BAROEEBEY A 7 Wik e LT, EiLO L2 ehH%w,
HAR O OFEFI 5 & LT (Hotta et. al. 2014) TX 72 Z LIFAMENOL DR ERMRTE -T2 LF
25712459,

FO—FT, EEELEEITY 2 LT, Fl2A » FOFEFLOITE EED Y YA 7 VR, HEEHNT
ThY, TRXINVF—IFENROV I A I N THD I EETEEMICHLNIT D2 EntHkz, T7b
HEFRAICIE, M2 5@ AR L 95BN U 7 v b HERRY = L X — 1 BT D 55 )
FENHDOV YA 7 ANRHHFELTNDZ &%, EEMICHLNIT D ENHFKE, Z0Z LiX, %
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HEE T SN AR T OO —E e E3, Pilndh & LTHRIEMIC, b LIE—EIES
ECE EEA~EBEL, RELARBEETHLIEEZONRBLE VA 7 ABITONTWAHERED
—#HERLTNDAIHDEEZLND,

LinL, 7—2AF LORENS | & EEOFMENT, =X —IEE0RD U A 7 L,
EEOY A 70 L0 bFE RS L TRER T, BESRREOREIRWLIICLY, ADKEND
D EVIRIZONWTIE, EEMICRT Z ERHKRNoT, £, @ EETITOR D 5 EENRD Y
YA 7V ESEROGRENL L . AR TITO TV D BEMARK T & @ ki sk oI L 5%
JRIENU & ORNCAFIET D TH A 5 . EIRENHAN O K 2 EIREIZD RO ZEIZ 20T H A4 E0O 5y
Pricly Ansd Z Entkiznoiz,

ZHLIEEAERBEYR EICK DREE - @B TORE, HSN TV EREINETOEIZLDE
TREINN RO A A AN, ERREEEIEERA 7 Y a VOIS ATRBICR D L &2 b b,

ABFZETIE, BARICBT 2 E45 H ORILENS50~60% THDLDIx L, LTFO X H ey F VU 448
EL, EHEERERA 7Y a COBEWNIE D ARKO®R EETORBEOXEE RT 2 & 2R LR,
faik & LCIT EREOBEBIC L ERERMEERA 72 g VOO ITICIEES ko T,

TV AL (BUR) 20~30% 23S L, R & L <3y STV 2 0REE ([N FR PR 1200
=)

YU AN (5%) BEUCEEEENED biL, BUCER M B L, ERNLEEENT0~80%I27 - HE
(WAL F EE 15005 B 1E L)

TFUAN o F U FINC S BT OBEZE LY A ARICEH A L7256 (A 20005 &% L)

UbD>F VA0 E1TH 2 Lk, BEBOR~OFBKAREME L L CTix, BBREWHER A 726792
ERMIEEND, TO—5T, @EEDOY VA 7 VT HEROT —F OHTER LB,
MR RICR D Ry, D &SRO R TRIZERNT —Z TlX, =R/ ¥—,
GHGHEH ., EADAIHME WS MENSOFfiE 2 b L, B EETOY YA 7 ADHFRE DR E N
It & IR T LEWNRRY, TDD, BEBIHY2R EICL R - @ERTCORELTELS
BIOFHM FIEICE D AD Z ENESHOMETH D,

ABEFED . 7 VT KRR COREES « B e OB EREHICERT 27201213, EARNRT
— X DANFERRPER, SREIOFFE T, RFN R Al iEtEC, BEREBIZET 2 0B A+
Thole, ZNHOMEIZHOWTOWIEEZ LV ELT H2HERH 5, 1D ORFIFHE T RaM: &
R EL, FEEX - BTHSOEBENZRBE L B0 EENREHEZBEICAND ETUERAK
Thbd, SEIOWEETEHL T, Vo7 X—ADM G2 BEER - BT E RO EETMY — 1L %
NBTHZEEHETZIER, OooFattt LTExLND, BBREOWMNDEEL DY,
E-waste D 1E 72 & Bl 72 S B2 AT 2UNEPSPUNIDO & W o - [EBSHER E i EE L, =5 L=y —b
DR ETDHENI DI, BT 70 —FThHdEEZ D,
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51 AHFEDORE

BEOH R OPHRERIRIL, HACGDPIZOWTIIMREL TS b DD, Bk Z KRE{{HRH &
EHIT, BRBERIZOWTHIMENILFE L T\Wd, RS E L CORMARERBERZHED 572012
X, HEREBBBERBEOHNIC AEOMS « BRFFEHOA 7 FEMAD7DICED D HOOEETEE
OREZMET 5 LR, EIEOEEZHETE TWRWVWEZ S5 L 00D HE 2k 2 LEN)N
5,

AR, Z OEEREIT ) LR AT Re 72 BRI O BLE 2 B LLF O3> OFEEICE Y fLA T,

1o O BEIE, EE CHEmSED SN TV DR TRe /2% BAE (SDG) X, EEREEFEIZ L 5
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