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Abstract

The Fourth Basic Environment Plan identifies eco-efficiency and resource productivity as indicators that concisely capture
the relationship between the environment and socio-economic systems. While carbon dioxide emissions divided by GDP will continue
to be used as an eco-efficiency indicator for the time being, indicators based on production quantities or eco-efficiency related to other
environmental burdens (such as air pollution and chemical substances) warrant further study. With regard to resource productivity
indicator, underestimations of the impacts of the small amount of materials with hazardous property and the value of rare metals are
among issues that have been identified. In the Third Fundamental Plan for Establishing a Sound Material Cycle Society, which adopts
resource productivity as one of the key indicators, the need for eco-efficiency indicators for measuring the efficiency of the relationship
between environmental burden and value added of goods and services has been pointed out.

In Europe, although efforts are underway to explore the possibility of using resource specific impact (impact’kg) to relate
resource productivity (€/kg) and eco-efficiency (€/impact), development of such methods has just begun. With regard to the limited
existing research, issues including the appropriate lifecycle stage of resrouces for defining target materials (how to avoid double
counting), appropriate allocation of the environmental burden to each material, and appropriate treatment of the environmental burden
during product use require further consideration.

Thus, the objectives of this research were to estimate resource specific impacts (impact/kg), estimate trends in Japan’s
eco-efficiency (yen/impact) over time, and analyze the factors causing changes therein. Specifically, the research involved (1) collecting
macro (national level) to micro (company/product level) examples of existing eco-efficiency indicators and synthesizing/analyzing
these indicators based on definitions and analytical methods used; (2) selecting target materials, setting system boundaries, and
calculating resource specific impacts by using life cycle assessments (LCA); (3) estimating the environmental impacts and value added
of Japan’s materials use using the results above, comparing/verifying these results against related macro statistics, and estimating
Japan’s eco-efficiency over time; and (4) analyzing the factors driving changes in estimated eco-efficiency over time.

The following results were obtained: (1) For prior research estimating country level eco-efficiency focusing on materials
use, we identified methodological issues including the double counting of environmental impacts and handling of post material
production environmental impacts; (2) For estimating country level eco-efficiency focusing on materials use, we developed a logical
and comprehensive method for selecting target materials, and proposed methods for allocating the environmental impact of a target
material when it is a raw material for another target material, for allocating the downstream environmental impacts resulting from target
material use, and for allocating the value added associated with target materials; (3) Although Japan’s natural resource consumption
declined by 40% and resource productivity rose by approximately 100% from 1990 to 2010, we showed that the environmental impact
associated with Japan’s materials use remained essentially unchanged and its eco-efficiency declined during this period; and (4) We
ahowed that the decline in eco-efficiency associated with Japan’s materials use was caused by the change in share of value added for
individual target materials in 1990s and the change in eco-efficiency for individual target materials in later 2000s.

Although these results require further examination and verification, given that they reveal that the reduction in natural
resource consumption is not contributing to reducing environmental impacts, they indicate a need to reconsider the targets for future
environmental policy. For example, paying more attention to resource productivity excluding non-metallic minerals rather than normal

resrouce productivity would be an option.
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ToMS, BREIRITIUGE L QU2 EAVRIB ST,

@  HAROWEFIFIARDERSEZIEROBINL, 1990 FE IS EWE DO FIMIED > = 7 DAL, 2000 FERFE AT
RIGE DB RO L DD THD Z L AR LT,

INDHOFRERIES B DT - BaEa B2 00, KNG E B ORI DR ORI TS L TR0k
TASNE SN2 L1E, A% OBRBOROMERE FET D MEM A NE L CD, BREIPROHR - e 23 1
HEE L LC ARG ARE RO ZEREREN:) 03B 20, FilziX, BifED FEFEEE) Lo [HarER
BABETRNEIVERENE] 2 X EHRT S Z LR ERS%oBINEE L TEX LD,

22. 3 FEDHEZEE L TR oN-BRERBEE)

(1) BHFDIREN AR DEHURER & T
BEAF OB Z oW T~ 7 B(EH LIS R 7 ({3 L~IL - B L~V CBE D FH A L, B - 2
w10z, ~ 7 B(E LYWW CORFGEEHIARGUT, FRIT AT MEROEICE B LT - 45347,
7 (LYY B LW TN T EDBREE RS B RGUCFHIZE L, TOES - FHRFIEER Lz
IR - AT oT, Elo, VAT LEFREDSE LT D120, 2N a—(V T T A F = — &l CTRER T
APEHOHEET, WibidD GHG 7'u h /U ZE1T 5 Scope 3 DEZFIZONT L E 2—E1T-72,
@<=y @ELAL)
van del Voet et al.(2003, 2004) % NEC(2012)D 2 FHNZ DN ToOMTEAT T2, WAL HEEHAED/ NSV E 78R
BRI AR ORAR0, MHEOREVWEDY NSRBI L2720 & S FEAE E 2 T, WEORERE~D
FHHEZRY . BIFORECESR DT DM PR ARMIT 5 Z L2 B E LI-b DO Th 5,
van del Voet et al.(2003) TlE, AT LEEFUTOWTLELTD 3 DDA 7Y 3 VAVREN TN D,
®  Regional system(#si s A7 2) : —[EHZE A xR E LIz bOT, EFNCTRAET DB ELZMSRE L, YEZAC
P DERERBIIREIN T D,
®  Consumption-based system(JHE~—A T AT L) : [EFEN TIHE SIVEWEIZ L0 AT DB kg L L, xf
GWNEIZADNTUIT A TV A 7 VR OBSRRENEE SLD,
®  Production-based system(ZEPE—A T AT L) ¢ EFNTRLE SIS L 0 AT DEBE A RIS L L, x5
W\ ZOWTIET A 7 A 7 N RROEREE AN BB XD,
van del Voet et al.(2003) Ti&, Consumption —based system(JHZe~— A 2 A7 L) ZEH U CEWE OBRERZROHE DM T
PIVTWD, X7 NH 0 hORFERCRSE R OBREEZED BB ORMBEEN R ST D,
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EC(2012) Tl van del Voet et al. (2003, 2004)DRFEABEE 2. T4 79 A 7 1A KEL 3 SOBPIT, ThEh
Fr2 B 7ER M L CLAT D 3 SOFENBRE ST,
®  Resource indicators
®  Basket-of-products indicators
®  Waste management indicators

Resource indicators THV 51727 7 1 —F 13 van del Voet et al. (2003, 2004)D 5L EITERY . EHAIOEIR « WEIC
BHLTIATHA I NT AR FEATV, {HEEDNE R SOk S CREEEERE A SR T %, Basket-of-products
indicators (%, TERANEET O —ERIZER LTTIA TS I AT AR REITO, HEEOERE KL St
T, BB RO D DT D, Waste management indicators (4, FERUEROEPNEH U CEREEAL Vot o
MK DR ERE L, HATHIZITY D TH D,

EC(2012) Clx, &R - WED T A 7HA 7LD 3 BFIEH L CENEIURERZ R L T D23, AR ClEd < £
TENGEHRETHT 7 a—F %Ak L, vandel Voetet al(2003)3775J~ Regional system CHEFI21T5 Z & & Lz,
@z 0 ELANIL - BRELANIL)

27 v LYLOENOEFNZOVWTIE, BRERETE "7 H(https:/www.ecosearchjp/ )\ 2331 T 2 BREIPRIFIEIZ RS9 H 28
FIfFIR OGS LoD, ENGZELTOIC, BAEOBREREFOR— L=V 2R L, 2015 4 12 AR OB
FRIR ORISR & 7 L7,

ZORER, S AZOWTR, EARINTIE EareZ AU B D FEEE 2 VT D &0 S iy bIvzns, 3RS
DN, KREL 3FREADHIENMHE LT
® N —BIEAkT
o OB AN A B F ORI FE RS
® EHOBEAN A A OEMNTHETHRE

SR E DA M & LT DT RO R IE A RO Z 320, DE D 43F% CO, THRLIZH D,
SOx TERL7=b D, BEE/ERE TR LI= b 072 SEHOIIEAFIN L QD ZOREEZBRA L CWDLRED S HiE
EAED, CO,, SOx, NOx, % U CHEFEMSR(RHIERRERM) &0 REE LT D, ZAUD 4 DO /KRR
AR, £To, DFRHIRW T, BEOBRRAN AT L QW AEENA L bkt b AL LT, JEPIX,
LIME, ELP V£, {E3E OEREAHITREAETEN LIcHiE R EDdb o7z,

ARRFETIE, BHFOEREMITTEE L TR Y 2255 LIME & W=tz 1tH> 28 & L,

27\ LYV DFHN DN T, PMEZED BB CR e TREME RS Zd6 1T D BRI (Eco-Efficiency)
EO FIREORCHOA T, A VX —F v MRBEZHARICHE Lz, ZORE, AREICROCOL, SRR 2 R L
TWAHZEL LT3 #(BASF, Uniliver, Roche)DFHFIAG OV, 72721, 3 FHZE /232 Hamire SR Gl T
F°, BASF [X1SO IZ L 2ERESIRGHI T A K7 A > %535 L L, Uniliver TS/ D5 OV CEBINCBRBEhE
ZHI, E72. Roche (0TI REE 72 D BREESCHIOBREEER A L % BAFU (Swiss Agency for the Environment)
EERAWTRIHL T D Z LR E LTRDN ., Fio, AARGEOBEHRE TS L R LT, MR REFEN S
ST VRWEE D  BREBEOFA L RETH O TII 0T,
®GHG 7a +aJL Scope 3 DEZAH

GHG 71 |k =)L Scope 3 (233U T, ABGEORIGINE A LT 2 K 5 7o BZED Tl & 72 D Bfd il i/ B 7 m & 20
BB OE 7 a A, BEENEE T a2 A Ih)o D BT 3 OB 2 HLRHTHECOW T L Ea—& To7, F
(2 AT CTOT AT DEEROFFAN B2 ONDFENT TV 45910 < 11 + 12 1Z2T, A5OSR
% LEZ HNDRERPARHRE L, WSRO O NE Z NS E OEEA £ L DT,

15



RERPHCRIE 17 E A LT, 250 7 VISR DGO L 72 57— (Bl Z0E, iRk - Bl
DI VIET_E T4, £, B - PR - U W1 7 ) URBNORSHIAR L ONE T~ &7 —4 | I
BT DIEUEL ATV FOREHB 2 L) . LT vt AZI0T D35 OB, AR b Ale e NA 2 5P 5
TEWNTES, L, AW EE SR L LTWADICH L, Scope 3 1T ¥AkIE L LTWD, $£7-. AR
Tl W2 L & 72 DJFRE L~ LD b O MEIE L LTND, ZD72h, L~V TR TRE e T — ¥
L ELAVTHR RIREZ 2T — & (RIS OBBEHGE OFBCNAD 2 D 2 & DSRWNTIRE Shve, BRI, sk -
BEDE, BEHL, v R LV TOT—Z 7R EIIAFNREL HWT S DN, BWE 2 & o7 — 2 70 L3R
THZLELPHEETHD LBEZOND, Fio, G LR LMD S BB | 2N ThoOxIGMEICE D
X HTEID AT BOINTAONT BIRRED B L 725,

FTo, WIEHGHFIZOWTOBE HFEPE L 7=, Scope 3 Tid, H< £ T, WEFEIZRT D 2EOREN CBhEd
LPEHZ MBI U THRAEITHY | 20U FEROPEHZHET L Tl T2 & SvTuWe, AEZBWTH, H5
—EDHERIGRE LU GHIET 25515, 207 72 —F L RRETH L3, FERFIFHMEZIEM L L 9 & LA, H<
F OOV R ET HRRET HDUENH D LEZ HID,

(Y& 1 Bfidhr-Y) DIRIEEH - RIEFEOHE
OAREDEE & AT LIRROFE

—EHOERERAHE T DB 7= > Tid, R Regional system % FHU 5 Z ENEEARTH 508, ABFFE Tl SmE
FIRTE L, TORGWEDOHEFER PN BT BB A% B 2 &b, B A7 MEROA 2A—V13K
l222)ra (TRT LI b 7D, FRANIOWTIE, ISR DEEDBANE 725720 « h— B ADBEED
VED, G OEREDRANE 720 5 DI CTHEfH S5 b OB, SIGWBEOAFEDEAD 5 HIIASNS
DOBEEEIBE SN2, Flo, FHICIEL, XISWEE A L2 « h— B AOBEEOIZ), FitShi-
KRB B DB, MEBIE A BN LT-O Bl SV OB OBRTE B Wiy CAERE SV-*I5re
EENT D - P—EADBBEEIBE SR, ZOX DT, AT CIIREIEEZ DT A 7 A 7 L OHR
IRIGHT CIRET 5 Z LATR D03, BT LI DN, BEERTE LI-WEORME L 725 Z L 3d D, BIL2-2(20b T
X BIXIE R 1 DR UCHSIWE 2 KOYERIEH) 3. 4 Mo, F7-. B89 3 DR L,
RIGE 1, 2 BLUYERISBW) 4 DMEDILTND, ZOX 5723854, BB OEN TSR EZHHE LAFIL T
LD & BRERENEEGT LS T LUE O, AL TIR, oS E OERTEL & 725 T DG OB,
MHEWEOTNN OISR D2 8 & Ui, £7o, MBRWENERMELE 702 RO O TIE, THiiilo%~
nb A TRAT DB AR A TR TH L L L, ZOBE, EOX IRy TIIDGETH DI, AN
ZE TN DS DL TERYTD 2 L & L, BIL2-2)%b T, #ilZ1E, FExEe 3 OFMEE LT, XSWE 1.
2 BXUYERIEM) 4 DM CONDH, OB O CIEREH) 3 AT D & & OBRBEEA R Y L=, S HIT,
JERTEIOIESEM) 4 (21T 1, 2 MDD T DS, ZHb[ERRICE )y LT,

F£7-. PEFSE(van der Voetetal., 2003) Tl, *IESUEREDREEE: « MR GRENRH - T-7280, ABFFET
XTI S DAL Lo (BANIITIT 4.22)5H), AFIAICHEEERIROTM G L=l BRSO
REE 72 DANMIEOHES T L FEODIT 27200 Th D, F2, WL O DOTFIEIRIGI RS AT — & OUEED TN FTREZR
200 FEEIZT 720D HDTH Y | FiatT — & D) EDISIGIEREALET 5 Z SIXARETH D, FER. 213 O
WIEHNRE SHL, BEF9(van del Voet etal., 2003) & F S BL ORI IR THIIN L7203, R BAMUIZE S
BHoT2(F 11.2-2(2)),
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! : Manufacturing
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12-22ya MNEYEIEEY SRR EMETD LR T LR

JExT R ¥4

HEME1DREFE HEME2DIRELE
122210 HARME~DIREZZERIDEALS

+11.2-22) ARMEDEERER

BEA7F%(van del Voetetal., 2003)(Z331F DX EEL ABFGEUZIT DRIGIEEL
G 5 80
ez 9 71
BRI 19 14
IEEEI 58 48
Aat 91 213

OxZME 1 Bfibhi-Y DIREER - REFEDHE
O TIEE LT-RGEIZ DT, IDEAversion2(FEERAFHRAAFFERT - PEXSRBEE I HZS. 2017)3 LU LIME F#PHt,
FREQTEE - R, 2010)% FVNC 1 BALd7- Y OBRBEEZ R L=,

(3) B ARDIRENEDEERTIHERT
CHADYBEFIRAT—3 DE{E

OTEE LRGN T, 1990~2010 FEOAERERF 721X RO T— & Z23iH L=,
@BAROYEFIRIZESIREEZE - (HIEEDHEET

QTR LIk IH | BTz b OBREEER - @i L8t tT — 2 S & AW C O Tt LB 2 o5&
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HARDWERIFCH: O SRR AHEG T LT, 7o, BREGE L FROE 2 7 CERGME IV EH I IMITEZHER T L
Too SR 1990~2010 4ETH 5,

SHEWE ORI O BB ORE R A R 11.2-2(3)a (7T, 1990~2010 4EI2I81 T HHABREERAN T, 2008 4EO%
BHEREDRE A2 T 2009 AECE I LT-25, A ETHID O THEB L QW5 LRS-, BARDRING
VRS B T Z O 40%J8 0 L1273, BREEZEDOBLEN DITLT L LB DA DN 2 EAVRIB ST,
R E RERR R R LTCEIRORAI AEWEIR Clo » | @BSWEIR, (bAEIR, FEeRIgIiolas e -7, 4
WIEIROBRRAN T, B3 L2 50%% 5D, T OENET TN, SRS &l FAOSEBN IEEm 2 7~ L,
BIROR) 20% % D HRER L I otz ALAEIROBREEENT, 2R 15%FEE TH 7= b DD, 2010 4HT1E 20%FEHE
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EMEIR LBER ERIMER FERIEMER --- 2HEYE

B 1.2-2(3)yc BADYEFIRIZHRDIRENEDHR(EIFA)

FTHINL, FERBIWIEIL. BRE LTHD EG BRI OV T HOAMEMD A DALz, T OFORIKE
VRS O KIEL BN TR « i DI X B b DO THHH, 2D OIESBIWEIROFIRIC X DERBER8 )
XL RERE IS M BN D DS BREERB O N BN ERIR L VRN D EAVRE T, RIRNEIRE N RO
DSERBERZB DI N 275 U CUVRUNIRIIAVRIE S 7= 2 L1, A% OBBEECR OS2 AT DB AR LT\ 5,
KIS ORI CAEAH S AHIMIEQRO1 1 - RESEE) OHEF RS A B 11.2-2(3)b 1R T, 1990~2010 FEIZHs1F
DRI L, BB D S HEEE ST, BRI A ST AL L, BRI 24 b 85 b
DO, BRE LT, IESRIER TR ALAERCIR SR L 7eode, EWEIR. SRIWEIR. JECRIWE
JROFHIMIEAS VI 25-30%% D, ALAETRIE, 1990 4E2IT 10%FEE T - 7228, 2010 4RTIE 15% & 7Tz,
CEh&EY 5~ OiffaT & DR - #R5E

Bhgid %~ 7 n/pfiEt e LT HARDIRENEA AR EEREEE . 2012)% AV, ARFIE CHEF SRR A HE
HiE & OIS AATo 7o, ARFFE CHERF SIVTORENR AT AP R X TS AAROHEEA Mal-> Tl | AT
HMEA L2 DN b 5D 2 L EEET D LR R ThH D B b,
CBRADIREHEDERFIHET

DIZBT 2B LA IMIEOHEE HER A B £ 12, AADBERORERYIMEH 21 T o TAER A B 11.2-2(3)-¢ 1R
T, BRI OF AR D BB T AEIR S HE TS, 4 EIRS SICRD & IR EIR DB <
AWTEIRDOBRSIPRIMEN SR S, BAROEIFAFEEL Z ORI 100%[ 1 L7223, BREFRIddes: LTV /el
T EAVRBSNT, OB RO MRS 2 n T B EIE & L C [ AR &R AR A TR o EREREN:) 23
BOHM, FIZIE, BHED TERAEEE] L0 b [THARERBEARZEROVERAERENE] 2 XV EHTH 2 L 8ns
BOBREE L L TEZBND,

(4) BARDIREZNEDHRB D ER T

BREEIPR O DI U2 2 SORF-~OF I GME DBEREROZA L, Q4 GAME O NMEAELZ k60 2455
SUVEDINMED > = 7 DI~ DsBa T LR, 1990 FUTRTQ, 2000 FEREHHIRFHOOZEIRE
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WEHERF ST, WE I NV—THINCRD &, WG R AR, 81, SSORBRRE N EHE SN, B
UICOWTIEZK, IR & AL IOV TR EAR, OXAE, O HEPE e OB OIS LD
KEholz,

B)AHARDHRDE LS
AWFFEDOEIHEN T UT= E 72 I LL T @ v Th B,
O  WEFICEH LTz EH L~V OBERHROF BT 2B T, BB EO XTIy v NOWEAE
FELARG DB DB EEDTE FOREN 5 = & A BFR LT,
©®  WEFHIZER UE L~V OBRBEZIEROFEIZB T, RER: « MO & 2 XIS E LT 5 &
EBIT, BOXIGWED BN ORI GUEDITIEL & 72 D355 DOBREERZBDR L, XSENMER S5 Rl
CRAET DB OR Iy TR E T LT,
@  HARORIREVEHE I 1990~2010 FEORH 40%I8 L, EIFAFEME B 100%[m B L7223, BAROYEFIFA
VZfE D BREEEEN L 2 ORI TR X THERE L. WERIICR DB R LI L D Z L AR LT,
@  HAROWEFIFIARDERSEZIEROBINL, 1990 FE IS EWE DO FIMIED > = 7 DAk, 2000 FERFE AT
RIGE DB RO L DD THD Z L AR LT,
INDHOFRERIIS B DM - Baba B3 2 b 00, KINEIFEHE B ORI D BHRE ORI TG L TR0k
DIOSVNE S Z L1, AHROBRBEECR ORISR A 5T 2 B2 LT\ 5, Bz, @Fo FEREREME X0
b [HARER A REBROEIRAPENE) 2 X0 BT D 2 &N Ex oD,

3. ®HNFERFOEINR

(1) TbEaht

<BRBEA L o b A bhE>
F1lE 201748 A 7 H(A)15:00~16:30 T : Bebed
<WHEETEOF T B A >

1A 2017457 H 12 HEK)11:00~13:00 5T« SEAEEHULSR ¥ o/ $A
F20E 20174510 H 11 BEK)12:30~14:30 35T : SEAEEBUR S ¥ o7 SR
3 2017 4E 11 A 13 HA)16:00~18:30 7 : IGES VAT A F VT4 7+ —TF A
H4E 2018 4E2 H 22 H(AR)13:00~15:00 T : SEAEEHULSF ¥ o/ A

() EwFER

<FRSCGER >
Dente, SM.R., C. Aoki-Suzuki, D. Tanaka, and S. Hashimoto: Revealing the life cycle greenhouse gas emissions of materials -
The Japanese case, Resources, Conservation & Recycling, in press (doi: 10.1016/j.resconrec.2017.12.011)
Kayo, C., SM.R. Dente, C. Aoki-Suzuki, D. Tanaka, S. Murakami, and S. Hashimoto: Environmental Impact Assessment of
Wood Use in Japan through 2050 Using Material Flow Analysis and Life Cycle Assessment, Journal of Industrial Ecology, in
press

Aoki-Suzuki, C., SM.R. Dente, D. Tanaka, S. Murakami, C. Kayo, C. Fujii, K. Tahara, and S. Hashimoto: Environmental
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impacts associated with materials use in Japan, under review

Dente, SM.R., C. Aoki-Suzuki, D. Tanaka, and S. Hashimoto: Effect of allocation choice on the upstream phase of material
life cycle greenhouse gas emissions — the Japanese case, under review

<EEEIEE >

Aoki-Suzuki, C., SM.R. Dente, D. Tanaka, S. Murakami, C. Kayo, and S. Hashimoto: Developing methodology to evaluate
decoupling economic growth from environmental impacts of materials use in Japan, The 9th Conference of International
Society for Industrial Ecology and 25th Conference of International Symposium on Sustainable Systems, WS-16, 2017 (2017
6 A 2529 H., Chicago)
Dente, SM.R., C. Aoki-Suzuki, and S. Hashimoto: Assessing the eco-efficiency of materials: Methodology development and
Japanese case study, The 9th Conference of International Society for Industrial Ecology and 25th Conference of International
Symposium on Sustainable Systems, MS-8,2017 (2017 %6 H 25-29 H. Chicago)
Nogi, A., J. Mizgajski, L. Schebek, and S. Hashimoto: Eco-efficiency of phosphorus resource use in agriculture, The 9th
Conference of International Society for Industrial Ecology and 25th Conference of International Symposium on Sustainable
Systems, ID 1127,2017 (2017 456 A 25-29 H. Chicago)
HFRIT, SMR. Dente, SEAARTAE, #f 5z, MAE— &R - WEFI OBREGE~ SRR A5 & LT,
5545 [RIEREE S AT MR SRR, pp.217-222, 2017 (2017 4210 H 2122 H, WKH)
Dente, SM.R., C. Aoki-Suzuki, D. Tanaka, and S. Hashimoto: Assessing carbon efficiency of materials in Japan, Conferecen
Book of 4th International Conference on Final Sinks, pp.55-56,2017 (2017 4F 10 A 24-27 H., Kyoto)
T, SMR. Dente, SAARTAE HPRI, F EHESE, FAME " : MFA 35 KOVLCA Z V2 A ARDARAF
FIZ XD BREEBORT, 5513 [FIHA LCA PRzl 5 4L, pp.112-113, 2018 (2018 423 H 7-9
H. #E)
HFRST, SMR. Dente, SEAEARTLE, #f S, FANME : GIR - WERIHOBSERR~IIN BT 20, 5
13 [AIH AR LCA IR iEE 545, pp.348-349, 2018 (2018 -3 A 79 H. &)
BPARPE, SMR. Dente, fEAME " : $EESBHZI01T 2 V) EIRFIOBREEFEHT, 25 13 [EIH A LCA “F2hist
RELHEHE TS, pp.100-101, 2018 (018 43 H 79 H, #ife)
Dente, SM.R., C. Aoki-Suzuki, and S. Hashimoto: Calculating life cycle eco-efficiency of materials: A review of allocation
methodologies of environmental impacts and services, 55 13 [B] H AN LCA R4k I 548, pp.352-353, 2018

(018 -3 H 7-9 H. #fe)
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4. T 29 FEH LU 3 FRIOMZEZE L THONI-RER(FHH)

VIR T3 3 RO EZ 18 U TR DAVIZERIC DWW TGS 45725, S E MR OBRIEE S bOTH L1 ER
14 ZF &,

=14 £1EE LR OEEDOFICEZR

IHH R

41(1), 41Q)) | FCHONEIZL, 27 FEDORR TH D,

4.12)b). 4.1Q2)c) | FLEDONEIL, Tk 28 FEDRERETH D,

42(1) Wk 27 AT BRI S AT BBER L BREERB ORI EA R LT, SeRONAIL, FitilEE
DTS LT 28 DR R Ch 5,
42(2) SRR 27 ARSI (van der Voet et al., 2003)% b & (TSI ZI8E LT, Pk 28 4L I5mPE

PE < BRI Z 0D D AT L CagE 288 E L7, FCRiOMNZAE, IDEAversion2 OEIEIZRS
JE U TR 23380 LIE LT 29 AR DR T 2,

42(3) Wik 27 AEEEIT 42(1), 42Q)D5EDE & IDEAversion] % FV N CERBER 250 L7z, Wk 28 4F
FETEH ST 42(1), 42Q)04MDE & IDEAversion2 % FAVVCERBERAZ K L, SHON
2%, IDEAversion2 Dk 72 R EAZ ATREZR IR VAEIE L L7 3FAR 29 FEEE DR CTh 5,

43(1) K 27 AFEIT 4.2(2) TIEE LRI D 2010 07— 2 %8 Uiz, “Fhk 28 AE1T 4.2(2) Cise
TEE LToRIGUE D 1990~2010 DT —H 28 LTz, FaONAIL, 42(2) TS HISEER LT
KIGUED 1990~2010 FEDT— 4 Z4j LTk 29 AFEFEEDORRFTh 5,

43(2) BRI Z O, 42Q)~43()DFF AN E 2., Wk 28 DR Rk 29 DR
HL-bDThHD, FIMHEIZOU TR, Ak 29 DR TH 5,

43(3) 4202)~43Q)DEHTAMEE 2, AL 28 FEEEDRAA K 29 LD LT b D TH D,

43(4)., 44 SRR 29 FEEE DRI T B,

4.1 BIFOIREEIZEDEHUE & 47
(1) =2 OELAIL)

(a) van del Voet et al.(2003. 2004)
AFHNOTE A

van del Voet et al. (2003, 2004)i%. FEHED/ NS WEIKE LB Z R o540, FHEORZVWED NS0
BRESRZBE U DRI o B IR E 2 T WEOBSRIIEA~O T HIEARY | BURFORME, LBEROT- 9 DFH
AR A2 Z L2 AR E LT, BRAPRIBIEORIFRE A FE0 L TV D,

BIFSICHT 0 | BERREA D T A 7 A 7 VT 7 a—FL, —MIHERER(functional unit) 255 & LT\ D Z &)
B, —BHC B IGEH CTERWAREER S D Z &, Fio, ToE 2L HOWE A DEFEITLE D BREEEN H DD
WHE B DAFEC K> THAT 256, WHE A IZLDREES, WHE B ORSGZEICE ENL RN H D L) &
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TNAD L MDYV AT P35 Z LR ENRREE L GERSIUTND,
TNOMEE SE 2T BT, B4 a (R rdssmn e S 47z,

HRME ZRR

ﬂ%&#é&ﬁ&ﬁﬁi (RE/ER) &8

EDSA 794N T O R &R

ZEREME 1 k g HT=Y Dcradle to
graveTDA YRV N —F—4 £1EE

ARV M) ZTRICEXNEYE 1 kgdhi=
Y Mcradle to graveDIREHEEEHH

ERNRYVEOEE ERSI-EE
(kg) ZHE

BEXNEVHE 1 kgh-YDLEHTE LS
AEPEOEE FEREZER

HNEVHEORREZEEZHEH

B l4.1(1)-a vandel Voetetal.(2003. 2004)I<&k D RMEDRIREREDHETAE
3% van del Voet etal. (2003, 2004)% 7ol

AR R OBRBERE D FH

AR - Y OBREIBORITIE, ETH database 28V BN CND, ZHANRASHZHR & LT, EE
VX — FEE EAFE T DR ARSI TN D Z b ZROWEDIFRIEENTND Z b bivs (a7
L. 13HZ cradle to gate 7' 2 2D,

kG & 3 D HSEEHAT (functional unit)l 2 DU T I, R—RAZWEOAREL U, WEOMERSCHEFERS ) YA 7L -
BEAN « HND)ZOWTCUE, KEDVRIEEEAT> TR HE T —H _R—ZA~BINL TV, £72, FHATOPEHZ 3
DDOHA AGFELAERF YR S D  OEERCIEA: L), ERFICHEND Wb O(FE - 528), RIS
R D 8 % b OEEED DS — MOX A Y55), RIGWE Z ST O L — IOV TIBE L 72
N2 EE LTS,
B8 DB AT K OB O AL

BIET DB AL, RUFASEN, A UREEE, Wb, Bk, S Y R IR, A~
DT, ABEREEA~OFE, M FEREE O, THEHCH S, FALICHE D AR OV T, ZORE2 DRl
HIRAECEOR, ERER LICE > TEBT 2 0L LT, EH3C & 2 BEAAHT equal weighting) 32 SHL TN D,
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KIGE DR HErE R OHR
SBRIE DM, HPER e EOHMRIZONWTIE, FARIC 1 [E ol A RR X OVERER7 R EO#fEHS X O Eurostat (2
B 2WE 7 0 —BEOT— X 2t E i S TN 5, T—Z BAE LTS SO DW T, ENHH FAO <° USGS
72 EOT—H BRI L Ca, —H, Bt AEREHIRE 2 EE3h 6 2 EIC OV, BRFIFROHETH 2 &
THE L, HEEIC OV THHR TE RN DIZOWTE, EA+HEbE—H =Tl & & OIEICIRW TR e ST
[AYN
KIGAE DR
SSE OB HT= Y . STRGIZIE, TAI=0 ), fbaBlAiE, RU e =85, Eatre i
H—Ror 7T b LUTHWERED T IV —~(TTAF v 7)ol ik W] L3_ENEWIFREEE 2
zIE, R Y x=F L &V o7 homogenous materials 2515 & 3% &9 RIVM(A 7 X BIRNOIIFRES dbo 7223, Bohie
KCTHDT-OWIED 7 N—TUACERREL A, K, TTATF > 7 BEE, &R O)E(TH) ZembitaL, ]
REZRHIPHC 7 N—T DR A Tt T, E7-, WEORNER &, HARZAYET 2720 Eurostat {23517 %
s FOFFH FTREMESS JUOVETH database T~ & ADFLUH ATREME A E 2 T, WEOBHRDMED Hivie, ZORER, [F]
WFFECIER 141(1)a (R T IRIR ST D,
7285, ALAREHZ OV TIL, BRFEOAIEIC L AERIIRIG & 837, BB ORE A D ({LAREHE RIS, S
DIATHA I NTF == NIED, BETHZLLEL TN,
VAT DEROFRTE
VAT LEEFUCOWTIL LR D 3 DDA 7Y 2 UHVRSIVTND, 7235, WE Z & ORBIFRZBD ROV T,
T2 DIEMM « ETH 7— 2 ~X— AOwAEPADOTEN G | HEAS— AT AT ATEEDSWGHliA e ST D,
®  Regional system(Hiifgks 27 2) (B 114.1(1)b) : —[EHZFA xR L L= b O T, [HFENTHRET DAL L L,
URAEGAN CRAET DB B IS L T D,
®  Consumption-based system(JHZe—A L A7 4) (B 1.4.1(1)c) : [EFN CTIHE SN-EIC L 0 RAET e %
HRE L, MBEWEIZONWTUIT A 791 7 VRO AN EE S D,
®  Production-based system(ZEPE~—A L AT L) (R 1.4.1(1)d) : [EZFWNCHREE S L 0 345 D BRI 2%t
Gl L, RBWEIZHOWTULIT A 7Y A 7 VAR OREE AR EE SN D,
ARG T Dibge & A
van del Voet et al.2003)\ 23531 F WV ER BB D FLHIFE S A 20 WE)(IHE~—AIHES < EHY AR I14.1(1)e (R
T XMEETRO S G, BERREDRHIEV B O L LT, Crop and grass, Iron and steel, animal products 72 K738 HL
7o ZORERA 915 TC, vandel Voetetal(2003)i%, MVEIIRE < BRI G L Q05 [BWEOKEHRITE~D
FHEIIFNTIUCER D | [BRBEED S | TREEEMECRET DN, BN OIHAET D) [F D BBOBLHT- 0 BRbE
R IREVA, AFERDVINSWZD, RS LUIZOFE NSV WEZO D LI, RSB/
—ORBITEI BB D 2 271235 5 LTS ATREMD & < WEER OS2 b3 7 a e RS BT 5% )[R
VERBEREZ R LT- b OE, b 7= 0 828 7 o — R b K&\ TEWVEREEREA R L7 b OITE, BEERRO L0,
Bk, TR, I U—bhEAU B, WKODPDTTAF v 7 ERHY | BORKBI R HRE | I EORRE R LT
[AYN
7272 L, AR & LTI, BT — 2 g & AESRMRROIHE B — 2 ORER, BT — 2 ORI,
ETH database | 2331 2 BBE A OB AEDOWE L, U YA 7 /BT DBREET — 2 DUERHH L L TND, =
DIFD™, NGB DB WD 0720 . WEAFEROT RV —EHIC L DB AN R E e % 5.2 T
ALV NI LD, JBMEDT A 7 A 7 VT a AOFRRENLERE L LTND, AT, VAT LR
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DOFRREFHIBEFYHE TE U COLBIRORE) | SRR (RERF) ORGIE, MATEIZISNT DEATT ORGER &

DILZE LTND,
F41(1)ya BEFHIZE(van del Voet etal., 2003)IZ8 1+ B XEME
WEIN—T B
1.  Metal
1.1 Bulk Metals aluminium 0% rec., aluminium 100% rec., raw iron, cast iron, steel (light alloyed), steel (not
alloyed), steel (high alloyed), electro steel, blow steel
1.2 Heavy Metal lead soft, lead hard, chromium, copper, zinc
1.3 Others manganese, nickel, palladium, platinum, thodium

2. Minerals and Chemicals

2.1 Industrial minerals and

chemicals

NaCl, chlorine, NaOH, HNO3, H3PO4, HF, H2SO4, NH3, AI203, FeSO4, sulphur, hydrogen,
soda, formaldehyde, phenol, propylene glycol, HCI, ethylene, ethylene oxide, CaO, Ca(OH)2,
paraxylene, styrene, vinylchloride, barite, bentonite, zeolite, refrigerants, organic chemicals,

anorganic chemicals

2.2 Consumer minerals and

chemicals

ignored

2.3 Agricultural minerals and
chemicals 3%

phosphate rock, K — salts, kieserite, NH3NO3, K2S04, (NH4)2S04, Ca(NO3)2, K(NO3)2,
CaNO3NH3 (CAN), urea, urea - NH3NO3 (UAN), superphosphate, tripelsuperphosphate, PK —
fertilizer, ammonium phosphates, NPK - fertiliser (2 vars), pesticides (Dutch profile)

24  Other minerals

ignored

3. Building materials

3.1 Surface minerals

gypsum, gypsum (raw stone), sand (for construction), gravel (for concrete), clay and loam,

limestone, dolomite

3.2 Finished materials ceramic, concrete, cement, rockwool,

4. Plastics

4.1 Plastics PE (high density), PE (low density), PP, PET (0% rec.), PS, PVC, PC, rubber, PUR
5. Biomass

5.1 Agricultural crops 3

agricultural crops and grass

5.2 Forest biomass wood (massive), wood (board)

53 Animal agricultural | animal products

products 3¢

5.4 Fish and game ignored

6. Others water (decarbonated), water (demineralised), paper, board, glass (coated), glass (not coated)

¥ XEIR UV N—T 25 5L ETH database ClIBRE AN RN T el o2 BIDT—2 2 L7- & 55,
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System Boundary

Imports
Production | Use Disposal

Exports

Production! Use Disposal

Region of the Netherlands ~ /

E1.4.1(1+b Regional system(van del Voet etal., 2003)

System Boundary

Imports Exports

Production Use Dis Production Use Disposal

Economy of the
Netherlands

I14.1(1)}c Consumption-based system(van del Voet et al., 2003)

System Boundary

Imports
Production Use Dis

Exports

Production Use Disposa

[1.4.1(1d Production-based system(van del Voet et al.. 2003)
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8.00E+00

7.00E+00 1

6.00E+00 -

5.00E+00 1 |

4.00E+00 -
3.00E+00

2.00E+00 1 |—1 [

loinonns

F F # IS LRSI EFS
é&éw \@f@@é&@vf € &C&\ f* ¢ ff

l4.1(1)ye PERIRFZEOELFER(LAL 20 YIE)(HEA—RIZED  Eit)(van del Voet et al.. 2003)

(b) EC (2012

European Commission (EC)? Joint Research Center (JRC){Z J2 > Tl <417z Life cycle indicators for resources, products and
waste £\ 7Y =7 NCHIEOBRINED Bz, iU, Resource efficient Europe (2011)X° Sustainable Consumption
and Production Action Plan (2008) %5217 C, ZDECRAHMIZET 5 Z L& BRI SN- b DO TH D, 7714 F=—
Y DTA THA 7 IBLES, FINNDTEBIO A2 57, BRINOTFENZ BEET DRI NS DOBREERE & G E & 3 D781
FUCBHFEDMESD BTz,

van del Voet et al. (2003, 2004233k L7 HiE b E 2 T, MBIV NV—7 2L OREEZALIEX L5 & LTRECTh D
D, WEOBRSENIET DRSO FRORASTNE R D 2 & T4 THA I A X B U ORI RIREM R 87
DIRERINZ X BT — 2 ORHAEE LN &) FRBEA B S 2. van del Voet et al. (2003, 2004) & 1257257 7 e —F % v
TWD, T4 T7HA 7 N2k —EIRAEINRA L D & T20 TR, F7vny=7 FTE, T4 794 71z Xk
EL 3 ODDBPEIINT, FNENE 2 D F1EZ M L TUL D 3 DOFEEEZ BT LT 5,
®  Resource indicators
®  Basket-of-products indicators
®  Waste management indicators

LUT, ST oM 2=,
Resource indicators

2008 A2 EC X 1) 3838 X37-BUK Thematic strategy on the sustainable use of natural resources D& X 5% M L7- DT
BB, EU WCTOIHEIIE: D YEIHE D72 H§F OBEERZER LU G BT D BB a2 15 &L L7cts
ETH D, =7 7 1 —F 1% van del Voetetal. (2003, 2004) D55 EBITEY . W& LTZWERF0OE 5 S5 DBRES
FEBIZOWT, TA TIAINTRAA L FEATO, IEEEOIFHRE R S GREREERZEZ RO TN D,

BREERZBDFHIRIBU L, SFEEIR(FHRAED & BRBE~OHEHI(ER 114.1(1)-b)3 L ONEU N CIHE,AERE S 25 ) ErBEss B
REWVEFERES & 1411, RNAA)A) TH 2D, VAT LEFUE, EEAR—ADT AT LEERZN LT A(E
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1.4.1(1)), BT, cradle to gate 33 L TUNEU NAM~DBENEE S35, k5 E LIZERO 2 S0 9 B,
BEFW « VA L - U a—R & HIE LI bOIZOWTIL, #ia ORI rIREMEBEEE « U A L« ) =R
RSN, « BT ig L TR 5 L LTV,

FA THA I A X U —IZIE, Buropean Reference Life Cycle Database (ELCD)EC, 2010a) % ffv »2>-> | ILCD Data
network (2 D #IZEEFTV, FEALTIE, ILCD handbook(EC, 2010b)\ I/ RSNT-HEE XKM=L H D, 2B, HE
T5EFNTHLbOD, AEE CIIEREESEG DR OZIVR ST D,

Basket of products indicators

EU iRANHE T 2D 7 — T RIOBREERE AR 2 2 T2 D OFIRE CTlo 2, HE(FFE) OB COFRIE L LT,
ZIED LCA T7—4 L FRHRHIE IR IMER SN0 D, BIRFECHIZE DT, < F T EU HERORRKIEE DT
Gl &, It SN TS, F2 AW T, SRS OTFIHRAE DT —H ZERA LT\ A,

BHOFIEE LT, £THRENT TV —L& LT, WA FRE LW - JERASE), £0%, ORI 518
K2 BEW] - AFME), ORI DB EA R LW« AZNEORECE), Th bl SE
HRIOBREEREA T 21 « ERRASEEI I DOBREEE) &\ O FlldE L > TV,

F41(1rb  EC(2012)I2H T HIRFZZEDEHMR(ER(FEMH) L IREADHEH)(Resource indicators)

Area of
Natural resources*, Individual contributors . Environmental Impact .
Unit Protection
grouped accounted (examples) Category ()
Minerals Iron in ore extracted, gold in Resource depletion, generic
. ' ore extracted, different types 3 environmental pressures by
biomass, ) kala, m’/a . ) R, E
R tor's of water abstraction or mineral extraction and water
aw . wa consumption“, consumption
materials - — - -
Crude oil extracted, lignite Resource depletion, generic
Fossil energy extracted, uranium in ore MJ/a environmental pressure by E;R
extracted, ... primary energy use
Land Intensive farming, natural m?/a (occupation)
Space occupation and | forest, ... and m?/a Land use and land use change  E;R
transformation | Land use change (transformation)
i issi i Human toxicity; ecotoxicity;
Soil (sink) C;dmmnj (Cd) emission to soil, kgla yA A% HOE:R
soil erosion, ... resource depletion
o ‘ kg/a, kBa/a for Climate change; o.zqn.e dgpletlon,
o CO; emission to air, mercury ) . summer smog; acidification;
) Air (sink) . . radioactive T o i E
Environ- emission to air, ... L eutrophication; human toxicity;
emissions . o
mental ecotoxicity; radiation
media ka/a, m*/a for
water abstraction, | Eutrophication;
Water (sink) Nitrate emission to water, ... kBg/a for Human toxicity; ecotoxicity; H;E
radioactive Radiation
emissions
Wind energy extracted in wind
power plants; geothermal
Renewable energy extracted; dam water
Flow energy (wind, energy extracted, runnmg MJja Resource depletion R
resources ' geothermal, water energy extracted, tidal
water, solar) energy extracted; solar energy
extracted in solar power
stations
OEC(2012)
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F14.1(1yc EC(2012)I=H11 HIREFEDHE IR (#AM)Resource indicators)

1* 2™ 3
#  Code (HS2) Product group Representative product Code CN8 @ country country country
of origin of origin of origin

1 27 Mineral fuels crude oil 27090090 RU NO SA
2 72&73 Iron & Steel non alloyed steel slabs or coils | 72071210 RU UA MX
3 76 Aluminium unwrought aluminium 76011000 RU Mz NO
4 61/62/63/52 = Textiles/Cotton t-shirts (cotton) 61091000 BD TR CN
5 87 Road vehicles passenger car 87032319 JP KR TR
6 39 Plastics polyethylene bags 39232100 CN MY TH

84a Machinery air conditioning 84158190 CN TH JP
/ 84b Machinery computer/laptop 84713000 CN TW na.
8 85 Electrical machinery ;E;;’r;fﬁsrdmg or reproducing | g5514000 N D R
9 26 Ores iron ore 26011100 BR AU MR
10 28 Inorganic chemicals | aluminium oxide 28182000 M SR BA
11 31 Fertilizers urea 31021010 RU EG HR
12 29 Organic Chemicals methanol 29051100 CL RU LY
13 17 Sugar cane sugar 17011110 BR MU FJ

Residues and waste
14 23 from the food & soya oil cake 23040000 AR BR na.
industry
15 02 Meat bovine meat boneless 02013000 BR AR uy
OEC(2012)
F14.1(1)d EC(2012)I=H T S ERIEZZEDE HXIR (¥t &)(Resource indicators)
# Code Product group Representative product CN8
(HS2)

1 72873 Iron and steel hot rolled non-alloyed steel 72085120
2 27 Mineral fuels crude oil 27090090
3 87 Road vehicles passenger cars 87032319
4 39 Plastics polypropylene 39021000

84a Machinery self-propelled excavators 84295210
> 84b Machinery data processing machines (from sggédéi97?4 900)
6 76 Aluminium alloyed aluminium sheets 76061291
7 47&48 Pulp and paper paper and paperboard 48101990
8 85 Electrical machinery electric motor parts 85030099
9 31 Fertilizers NPK fertilizer 31052010
10 17 Sugar white sugar 17019910
11 4 Diary milk and cream in solid forms 04021019
12 Meat frozen boneless swine meat 02032955
13 28 Inorganic chemicals aluminium oxide 28182000
14 29 Organic chemicals caprolactam 29337100
15 25 Minerals portland cement 25232900

OEC(2012)
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Impacts that are imported via mpacts that are exported via

imported products exported products
OEl,, OE
.
Remaining emissions (derived from
statistics + environmental profiles)
Product D Product E
Product C ’ Product E
4 Produsct B v Product D Product
Product A Product F Broduct €
Resulting overall environmental impacts associated with EU
consumption of goods and services
OElgyintern + OEL,, - OE

OEC(2012)
RI41(1F EC(012)<HH DL AT LER

7k, BUSGHPEROFMEL LT, FateiHE T — 2 2SR FRED . BuP FERELHEHC BF D028,
DR BB B BN I 2703, O 7 & — DB B BT DI ENE ATV 575, LCL 7—2 03
FARMRENE NN D 4 D% HIFTND, T DHITESE | 3G AR L7 R, EU WO 70%F2E ZV5EL
THEE AR L2 E LTWDER 141(1)ye), 7eds, X TN T NS DT DR DHRG & LTND,
712U, FEOMNC L DB, #7017 NORFEMED & 5 72 D EfE(Shelter/housing) COBRBERA 1T LT |
DD,

BREERZAOREHNE, EAMIZIL, cradleto grave 770 —F T 573, BT OV TIE, cradle to point of sales 7~
n—FZM o TND, Fiz, RFEMBTHOEFERY - fEHRIROBREEZEN T, APEF « AP RIR S, FHmPE
THEIL, FEHIROBEZE TR, B4 7Y 3 (BERL =L X—EIN, HIN, AR BE ST D, 72, LCA
T —# 21X ELCD 7 —#~<—Z(EC, 2010a)% i\, BELOAFE - W72 EORSEHT— #1213 Burostat, FAO %% ]
| ANQAYN

14.1(1)yg |2, FEROFERIE LT, KUBLENZRET 2 RIS B A T,

Waste management indicators

EU (Z3\T 2 BERRR DR L U A 7 )V L DS OFEFIE Ch D, 5 E T DFETWRH L. BEEkiH)
KILOBERED 5 B, BERWHGETR LUV LCA 7T—2# AFIHFRE R b D, VYA 7V ATHEMER LU OEEISRE U
LRESND bOMSBRSNTOAER N4, £, SFFEECT2EBA 7 a0, U 2 UC X 28
S ZHHTDI2DDT A THA 7 A X Y —DERUZIL ECLD database(EC, 2010a) 2 HIV YT, BEFEY) 1(wl)
DEBAENIL. FreocE W TR S S,

EIw1=EI(tl,w1) * Aw1*stl + Bap *Aap(tl,wl) +...+ El(tx,w1) * Aw1*stx + Bap *Aap(tx,w1)
Z Z T, El(tw): Environmental Impact per unit of specific waste treated, t: treatment technology (collection, transport, storage, quality

and treatment), w: waste, A: Amount, s: share of waste into specific treatment technology, B: Benefit, ap: avoided product
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F41(1re EC(2012)IH T HEREZZEDHE HXIER (Basket of products indicators)

Demand category

Product group

Product sub- group (products)

Nutrition

Meat and seafood

beef, pork, poultry

Dairy products and eggs

milk, butter, cheese

Crop based products

sugar, vegetable oils & fats

Vegetables

potatoes

Fruits including tomatoes

apples, oranges

(Non)alcoholic beverages

coffee

Shelter/private housing

Single-, two-family and terrace houses
Multi-family houses

High-rise buildings

single house
multi-family house

high-rise building

Clothing shoes, cotton shirt
Consumer goods ) ) ) ) )
White goods washing machine, fridge, dish washer
Consumer electronics laptop
Mobility Private transport middle class car
Public transport travel by train, bus and plane
Bars & restaurants (omitted from this study)
Service Leisure activities (omitted from this study)

Education

(omitted from this study)

Tourism

(omitted from this study)

Climate change midpoint
Meat & Seafood, 5%

White Goods, 5%

Public Transport, 4%
Dairy Products

& Eggs, 4%
High-Rise, 3%
Beverages, 2%
/, Clothing, 2%
—\Crop—Based
Products, 1%

Others <1% Each, 0%

OEC(2012)
KN41(1)g SIEESHEFICHTHEREFIRIRESZEEC, 2012)

31

©EC(2012)



VAT DEFUIOWTIEL, BB ORGSR 256 & VYA 2 MIE D7 Loy M atat

THHEETHTTEZLNTOB@E N4, 72k, 71Ty MILLTFORITHASWCTEH SIS,
C=y *(LClpri—LClIsec)

Z Z T, C:Credit for recycled scrap/waste, y: recycling process yield, LClpri: Virtual impacts of primary production of material that
will be substituted, LCIsec: Impacts of recycling/recovery of the scrap/waste resulting in a secondary good with the same inherent
propetties as the primary material

ZDIED BEFMIOE G, “IKEIR - BAEGIRZED R vt 2 & RERIZR EOBFEFAIE T 1 A & ORFT
DETNIIT o (R0, FFET—H V) — AN D B R E ORI EAT D BRDT— 5~ T2 7 OB OISR &
HELTND,

BAMOIZIE, 7 LYy Db ED T TR (Normalised) S5, ZHUHIZHEESW TR L7-AEROF 2R 11.4.1(1)4H
WORT, UIA ML Vo NeBET D L. SIRBEEN R b BRI &Y R L 72> T D,

R4 EC(2012)I2H11 HIREFEDHE X (Waste management indicator)

Share of total generated waste by mass
# EWC-Stat Code Waste stream
Non-hazardous hazardous

1 06 Metallic wastes 3.4% 0.3%
2 07.1 Glass wastes 0.6% 0.1%
3 07.2 Paper & cardboard wastes 2.3% 0%
4 07.4 Plastic wastes 0.5% 0%
5 07.5 Wood wastes 3.1% 3.9%
6 08.1 Discarded vehicles 0.2% 9.1%
Discarded electrical and electronic equipment & o o

7 08.2 bulky household equipment (WEEE) 0.1% 17%
8 09.3" Animal faeces, urine and manure 1.0% 0%
9 gi)(EXCL s1l & Animal and vegetal wastes 3.8% 0%
10 101 Household and similar wastes 7.4% 0%
121 - 123 & | Mineral wastes (excluding combustion wastes, o o

1 125 contaminated soils and polluted dredging) 65.4% 158%

12 124 Combustion wastes 5.3% 14.1%

Total coverage 93.1% 45.0%

©OEC(2012)
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E- ------ _--------T--------------------------------------------------------------------------------------i Credits for i
| 10-Lwithoutcredits Incineration & Energy \"I Pre-treatment metal w.aste I—i—» metals. i
! Recovery ! ]
: N Landfill bottom ash | i E
1 : i Credits for i
: Landfill : substituted |1
i . electricity, |t
i c ) thermal i
! omposting { energy etc. i
> MBT Landfill i
E RDFuse i Credits for i
E J Pre-treatment metal waste . > metals. E
: Other Landfill
i Sorting 4’| Landfill i o E
E ! Pre-treatment plastic waste I——%—» Crpelglstts;csor i
©OEC(2012)
BI41(1rh SR T LEROBIREREEY)EC. 2012)
0.015
0.010
0.005
0000 i T | T T _- T T || T
-0.005
-0.010
-0.015
-0.020
-0.025
06.1 07.1glass 07.2 paper 07.4 plastic 07.5 wood 8.1 10.1
Metallic wastes & cardboard wastes wastes discarded household
wastes wastes vehicles and similar
wastes
B Normalised Impacts B Normalised Impacts including credits
©OEC(2012)

1411+ BEEVRHIHIRIRZEE HIER(EU-27 XR)(EC. 2012)
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() TH/OIELANIL - HRLAN)L)

(a) BAERDZ=HI

AARENOFHNZOVTCIE, Bl E "7 P(https)//www.ecosearch jp/)| 2331 T DEREFIRIEIE ZBE A A BRI L&
FR Lo, A ZEDBREER A ERO A — A=V AR L, 2015 4 12 AR OB RO il Sk 752 L=,

FORER, S ATONTL, EARRINCTE BEoZAUCBER T DH8E A VTN D L D GBS BALTZ3, Z7RHT
DUVTIE, K& 3FADHIECO, 72 EDOH—DEREEALT, RO AR 2R FOE T FETRA . EEORE
Bl ARZE E OB T TR MAE LT,

SR EH—DBREEAM & LT DT RO R IE A RO Z 3%, DE D 43F% CO, THRLIZH D,
SOx TERL7=H D, FES/ ER TR LTZ b 07 PEBORIE AR L T 5, ZOHFEZFA L WD EED S Bl
EAED, CO,. SOx, NOx, & L CHERMIR(RHIPEERIE) A 0 e LT0D, 2 4 SO BITKMEHIES, A
BHEF &Y<,

Fi2, SIFHTRWT, BEOBRRANE TS L COAEENTRA L T DKtabFEE LT, JEPIX, LIME, ELP
1, ¥ E OBEMPHREAETEN LToAlE R Ed o7z,

FN41Q2ra IZzOMELRL, RI41Q)yD 1TIE, FEZEOREAPRISEOFEMA T, AMZETIL. BHFOE
FHFFEE LTHMAICR2 W -228 5 LIME 2 AW bziro 2 b Lis,

£1412ra BAERDEELAILOBRENEIFZENE

SR B—0BEANT 58 ERORBEAR ZBEEFEOELN | 4R  BROBEAM LM E D&
16, EEED T RETHE AT FETHRE
fEEE LC, et FEE LT TATT A« GHUIFEE AR, SR
CO, Pttt JEPIX BifE) X7THBISHT U1 b
SOx Pt LIME Vo G = (TR
NOx Pt ELPiE 7% BESE R+ RUEIRR ) —  (iBRE
PET R R R+ R PG LAY
KM
PREMSEIE: 7L
FUNES, PIEES, EHEAIR. NTT | =Pebei T3, UEES, BEDE. ®
WEA, I EEE, (EATLTE BT, KIRAA, TATTZABEE Z
AFr,
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F14.12rb BARENOBEEDRENFIEIZIHH

B A HH= ¥ SR
KL TIRERE srefk
F
PR S | BB BRAGRE/TINE | BMRARRE | AHE JEPIX FiH]
*t (B L1 TR,
51
PUERE et B 2 WGeER e R | BOTREIE | BB CO,. SO, NO, | AR AREL
TI~DEERE | O (FRRAER K
50 HE2ER%E)
ERELUTGHRAL
TR AR
)
B2 Y e BREERIRET | DOTEAREREEAN | BRI R BREEALT JEPIX FiH]
(1990 4FE% 100 & L - fkR
72) - CO,
* SO, LIME Fi[H]
- NO,
* FRIK
FEE Mt B 2 WEeE (b LI35e b | BotEIE(h | BenAm R, B | ELP U FHEH
EVEBRARTREGTAY) | LUIBELR) | 32, CO, - SO, - NO, O | K7k HiffgtE
HE) THPE ST
{ES)
KB AT Akt LREEAGHNG] | TABGERHT-V DT | TR - CO T84 R LIME2 #IJf
B TR AT OFEA « CH 3845
- WA SRR L - HEH| RSy B
HATENC S DBRBEA - Iy R
e ERMIYE T - PRIy B
DL LR * NO, HEH&:
- COD k&
by Rk
i
< 7K
T AT T ARSI | SRS | SRS B FHIERSERTE | - NO HRHE: =nENY oA
Ein % [GHmFEamTRAERE | B& - SO, A RFEMNTTRL
AR AT ) - BOD HEH{&: BtEs,
- KR
- AEWpERDIER
- BRI S
< IREHFHN AYRH R
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F1412rb REEDRGHEIFZHE s

B A Bl aF SR
KL TIRERE srefk
F

TA Tttt B 2 HEEEEOMRGEE | kA B =N i LIME2 FJH]
BV BRI BB A « RKA~OYEHE(CO,,

55 NOx. SOx. PRTR x84t

« I~ ORI
. COD, PRTR %84k

. Ry,
PRTR %G 0E)

- el R

MASHHE BB | B - —EADME | QFD A3EH L | Easy-LCACKSHEE 7K | LIME FIIH

RIS g T AER A ek, EIREE, £

QFD : EEESR | Ofthd LCA 7—4)
DT — B

TR L EREH AR

L ORfRE RA

Lo A~y

7 g — A

1t

RAVEFE /) BRI | WROERES I AT [ onCEms - CO R LIME2

Mttt (1990 2 100 & L7 - SO, B
55 * NO, ittt

- PRIy
- AN A
- AR R
- LNG JH#i
FEEES CO, B [ onCEms CO HEHE(CO, 7 LV
(1990 4F£% 100 & L7= INERIE DOYE )
)
a7 Apelatt TR | T LEVEREE AN R 5 k& - CO, B wmAETIcEh
« BERMI DIy FHOBRETER
 PRTRVERIGYETAE | 2R T\,
DffiFE:
- FKOfEFE:
RN, | REEAWExTa Y7 | RS V| BRRANTE JEPIX FIIfH
> b I H— I\

TUNE Wt BRI U =B | ARGEE T BRETATTR ) wmAETIcEh
TEEEKWhYBREEA | (kWh) - CO, B BRI
foii( F2) * SO ZRCND,

* NOHFH&:
- PEEFETEE
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F1412rb REEDRGHEIFZHE s

134 A Bl e SR
HNERLTHRERE srefk
F
HEE Mt BRESRREIR | ROFRRERBTANTR | RERRE B ATa e el Naev gV
- CO B DB
- FEEFERINOBEIE | R0 5,
IR RS | BREDRMEE | T LASRARRE | e k& - CO PR weEPIcEh
*t 2 - K FIOBREEER
- BRI ZRTND,
HAAEFEGME | Bt | 7 B asRER | B G B AT R mAEIcEn
SANTT AR - BIEAE BRI
< MR ZRTNB,
SRy
~ a2 s | BREEE 72 bRy AR 5e k& BREEALT wAEIcEn
# - CO B BRI
- BERRR R ZRTND,
AL TS | BB 77 LSBT OSE | TE L - CO PR weEPIcEh
tt FE100 L LIl &0 - kit OB
i - HNTFES R ZRTND,
- BRI
) =— A BRI 7t bR AmERE | e k& TRERGRA AFEIE
59 =R A
P+ R R
CO, HEH &+ CO,
PR —IRENEA A
PR Rk R A
FRETARLF—IZL D
CO, HINBETE)
i
=R
TR A —
(VBB R
ER L)

b) BHDEHI

W DHEHNONTIL, MMEZED R ECRHE TREMER S H0 1T D BREEXIE(Eco-Efficiency) & U 9 JHREDRL
WOFMEL A 2 —Fy MEREZERITRE LT, ZORR, AW T, BEERARH L T s L
T 3 #(BASF, Uniliver, Roche)DFHIMG D470, 7272 L, 3R E o D@7 SI1IHRH RS CZ 77, BASF (X1SO
\ZRDERERIETHUIMAT A T A &5 L L, Uniliver Cl3a72 2 BBEsZ8H C oW AR CBREERR A B, £72, Roche
\ZOW T REE 22 DEREE OB R A U | % BAFU (Swiss Agency for the Environment) F5% VTR LT
DT EDRHEE LTRbN, £z, AARGEDREREES L i U<, BB ETFED BRI TOZRWIEED
% BB AL TR IA LTI o7, RINAA(QR)C IZEREEIRA R L QDO R PRI O EL

%ﬁ_\’é«o

INAT, B OURIMEZEDBREE I E-CR ot TR 2 BB L. SRR I A DA 2 i L7
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(Kiircher, Vodafone, Shell, VolksWargen, Nokia, British American Tobacco, Intel, GE, SAP, Phillips, Novo Nordisk), L7>L. Bghi
2P4(Eco-Efficiency) & STl o 72 & LT, BEEAMTT — X DFRRICE EE - TODHER, FHIRERIZET 2
AT < BRSOV T DT — X [ B E R ATREMERE BN TE D £ L HOTVD DD, 7 bRl L
Z B AT TR 2 L2 KV BREERIR A RO TV D ZEI I b o T,
ek, BURAMT —4 L LTHIF BN TND bOTHE L TRLNIHAL, RERT A, =¥ — Feih) -
UL 7, K, FY a2 & Cho Tz,

F141Q2rc BLEDRENEIGIZEDOHE
ife =2 B2y 8 HHX a5F 53k %%
XL T HRERE
BASF Eco-Efficiency | A~ (&% | ~H The environmental impact is assessed | FEAILTER
HR) with a range of categories: Bl
Raw materials consumption ISO 14045
Water consumption Environmental
Land use management —
Human toxicity potential Eco-efficiency
Eutrophication assessment of
Acidification product
Ozone depletion systems %2
Photochemical ozone creation £
Climate change
Unilever | Eco-efficiency | Eachparameter | Eachparameter | Each parameter el
required foraton | (Energy, CO, Energy [GJ/ton] 261 OHEEET.
of production from energy, CO, from energy [kg/ton] S BIEL
Total water, Total Total water [m*/ton] T —%
COD, Disposed Total COD [kg/ton]
waste) Disposed waste [kg/ton]
Roche Eco-efficiency | theratio of sales | Sales [million Expenditure on environmental e FEA
Rate (EER) to the productof | CHF] protection and environmental impact G
environmental points according to the BAFU (Swiss
spending and Agency for the Environment) method
environmental This point covers the following factors:
impact Use of resources (energy [TJ], raw

materials [t]. water [t])

Emission to the air [ton] (VOC,
SO, NO,, CO,, halogenated
hydrocarbons, particles)

Emission to the water [ton] (TOC,
heavy metals, phosphorus,
nitrogen)

Landfilled waste [ton] (inert waste,

construction waste, reactor waste)
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(3) GHG 7B k)L Scope 3 DEZF

—[ENBT D BWE DRI A WG DICHT- > Cld, YHEFN CHRAET DB AL MR E L, YEFI
THRAT DB 61 & 475 Regional system (B I1.4.1(1)-b)DT AT LEEFR A FAND Z LA L 725, ©F V|
KIGUWEDAFET 1 A E COBBERET T T/ | B APE T 7 ACRAIS O 7 o 2 | BEiu
T AR AEREERAE . W AZBE L CEEICEID M TH LD el BERTH MENRH 5,

ZZC, GHG 71 k=L Scope 3 1236\ VT, AMFIEORIGIWE 2 EET D K 9 720360 Tl & 73 2 Bkl i e~
1B ARSI O 7 a v A BRI v AT D T 2 OF 2 FRFEHTEIC OV T L E a—%T
ofz, BARRIZIE, WRIHSERIFZTN I KUY WBCSD(HHE FTREZRBIFE D 7= O O HIRE A L 5. [Corporate
Value Chain (Scope3) Accounting and Reporting Standard] (WRIand WBCSD, 201 1)ZH NI L Ea—1L, —#h, BRIEA -
TRFPEREE [T T4 F = — il UT RSN AR ERECBE T 25 A KT A M (ver 2.2)) (BRIREE - #EHE
A, 2015HBH LT,

ST & 9D Scope3 BT Y

Scope 3 DFEEAT AV & LT, RIAARNIT 15 BT U REF B TND, LT, ARFFETOT AT LEERD
HPINEZZONDAT I 45910 11 + 12 (22T, ABBEO/WHESES 2 &5 % DD FERG oMbl
GUFEIR LDV AT DT D NEE TN TS A £ & iz,

BERIGs X OWE 1A
O A7V 4 EFIOERS - Flk

Ui« =B ROV 7T A Y00 Bt~ Ok, e, BRENCHEI HEE. 3 XN O t— B A (i
& AR RN O BRI B E AR LT 28 2 © B 2R oxig & LTV H(WRILand WBCSD, 2011),

SRE AR, REHE L, 70\ N LI, Sl & Ry s E R S < HIER E03d H(BREEA - RRHSPERAE . 2015),
©@ A7V 5 FELDLBE

W EOEIE TIC L DIEENC K 0 584 LT BEsEds JOWEK O 3 T L Dk, LUERITPE S HRHZA RS L LT
Z(WRIand WBCSD, 2011), = Z Tld, HEFEIRAET DHEHIMINC L > TRAET 5T CORBRBEN b E E5, &
7oy HESEET X DS  UIE, Scope 1 BEUNR ICEEND, 7ds, WBHEBNCIE, BN T), HESTHi)
BOAREUL, VA 7 NOI=DOERE, BEAL, 22 RA b, BERYND DXL BT, PEAMBEAE Eil, B
WIOBERE bR E 5 Z L ITATREE L QD (WRIand WBCSD, 2011),

VWA 7 M EDHEHIE, LFO X DICEVE S L E3nTna, FlziE, HoEEEES, HAEER Y1 78
DEENLWEAMEN, FoiX, FERRE 72V 5 28 ERTET D86, VA 77 aeAnbLolt % Fiid T
TORSTTIET D Z LIZFTNH T N e720) | BT DUENR D, X TN T NabOT-DIz, DT, 7
B EENAMEEEAN LT-BRE, 773 1 BXOR IZBWT ERAMCO ) 1 7 7 a2 508028
EL, Fo, A7FY S BRI ITBNT, BEEEO Y A 7 UL PN AIET 2, L, VA 707 et
AZDOHOMLOYPEHIE, 37T, BTV 12 IZBOTHEAERROBAIC L 2 E LTRESND 70, #iEL
PR IRES, T Y SR IR TV A T AER Y YA 7 /U Ko TlEiiE S U= HEH S EE L7z YWRI and WBCSD,
2011),

FEARE, B VA 7 VB, 720 LI, B - Ut 7 VERINZEE S R ER s HEREEE - IRFESE
A, 2015),
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%1141(3) Scope3 DEFHTII—E

BT =Y BTV 4 N

A7V | B - -2 JEPAE « i, ALARES: - BOTHTER D EM SN LS XD £ CofEE)
(kS HE

ATV 2| EAM BHOEAF /R - SEEITfE S PR

BTV 3| BB 2L BETEE) | i OIRE L CODREIOFRE, BRSEVEO RSB LR
DOFFELE D PR

BTV 4| RO - fdk OHERIBAEBICIEA L7288, « —E 2DV T T A v —Inb [t~

OplIE, . RENCHE D PR
QA GAELLITIEA L= QLSO — B AWk, ik, RE)
(0 S0k 7 e (S wilk = d5 = CiEN O QURVAL 7ty (A ok 7 )

HFAY 5 | HIEC L DFEY BT LT FEofns, MBS PEH

BTV 6 | HEE TEEEB DOHBRIZAE 5 PE

ATV T | R TEEEB A FIEFT @ D EEOBEN A O PR

H7AY 8 | Lo ) — 2R HAHDVERE LTS U —REPEDBEEICHE S Pr(Scope 1. 2 THRET
D& EIRL)

BTV 9 | U - Flk FAEDMRGE L7 B D BAHHEE £ COMIRICEE S BEHH(A#32H
BHL TN DIZRD)

J72Y 10 | BEEELHOINT AT L DI TIZFE S PR

ATV | AR GRS - FEEEC L DR OERICRE S P

HTAV 12 | BSeEROBSEEGEMRNEE | (EAEGHER - I X AR OBEERF OB T S HEH

AT AY 13| Tl ) —AERE EEL QWD U —RGREDEHICE S PR

HFIY 14 | TIF AR 77 F v A ANEEIT DR

HFAY 15 | $HE BEE OB A HE

HiBh - WRIand WBCSD(2011), BREZE - SAPEEA(015)

@ A7V 9 TUIOEGS - Flk

WD RTE LT S DEAHEE E COMRICHE S JEH( A B A - FrEEEE L QU Vb D) Zxtgl L
TUVWAH(WRIand WBCSD, 2011), 72343, FHtMIOOss « Blkioid, A « flikt o ¥ —CoORRGEhORE, /Ndlitak
TORFERLLOE, FATHE Bl (B SN EN D, HEE L D/INEEE TCORZBLEHRD D,

FUEFRCIE, BREHER R, 720 Ui, kil S kg, Bt R CIE S HIER 0 DOREES - RrEEA.
2015),
@ 72V 10 : eI T

W RTE LT PR OE 3 B L DML HREA RIS L3 5(E 3 &L SO L > TG
Scope 1 R°2 &72%) (WRIand WBCSD, 2011), 7235, HHOHTRHIEEDIIN LI TWDIGAIL. 2 2 CORERGOH
SO OBEH & LT, TS S BEH AT D 03038 5, 7272 L Scope 3 FEHETIR, SN NRGE L7
BT D TE DRI A IR CTERWEEIL, BERE DN 2 Z L b AfREE LT 5,

FEFEZIE, NS R, 220 Ui, DD PE S =X — &, el < HiEe Enb 5 (B
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G - RRFPEREE. 2015),
® BTV 11 PEEishof
I L A BEERLHOMERICHE D PR T, T DHECIGE L= 255 & L QU 5(WRI and WBCSD, 2011),
7B, EEHEINC X AR & BB IC X AHEED 2 SORSN(TResi)extg s U, BRI L PR Ev
LTS, MBEEAIC X DPEHIZEOEEEITL U CREICED DN E I DT 5 2 L LleoTnD,
o EHHEHIC L AHEHA G D HLE, < B T p X — 2 E AN A RS - AEhEL, AT, =Y
v, B —, FEME, G, 7' F— YT =Tl B FR AL, RIRE A
R, Al L), IBEWREHTAZOHO « RN A & HERE CHEH - 28050« “EMLRSE, A X,
T MG IR, T PEET AL KA EERE)
o MM L 2 HEHA S 2 HLE - ARN P « H oo L —( ), BhERER = L0l ), SRR
Bz LX) &
BEIARL, WoesEn & — A2, A7 U AERIERL, 124720 OBk - B e R, AR
M. ERSAE, RS LIS ) ERRE U CHER T 2 A3 & H(EREEA - FEAIESEA. 2015),
® BT AV 12 : PREER OB G4 WEE
HWERFENHEFICIGE LTz C OB OF % « BERERFOMIR AL S e A %5t & LTV D(WRI and WBCSD,
2011), WWERZEENDIEENL, A7 TV 51TR LIZiEED & [AlkkCd 2 (FERMUERRZED Scope 1, 2 (2ZH725),
FEARE, B VA 7 VB, 720U, B - Ut 7 VERINZEE S R E b H(EREEE - IRFESE
A, 2015),
RS
IR DU T, EEEOREEEOTEFIN AR D PR 2R 5 Z & & LTV %(WRIand WBCSD, 2011), %
DI, WERHEOTEI) O DEHPEHEICOWTOL, FEdRE LIFEOPREE L 2508, 7' I F=—r D
PR TIROYE RPN L, W3OS b DEHAI PR CREMR E LIF L ITR R 56030 5,
ZITC MEEE ORI T IVOEA, IT7 Y 4B U CEEREELIRNCEER S OTEENC X AP A
THGEAIMEEESND, AT Y 52910+ 11 « 12 [ZOWTIL, SEFELI B R OEI AT DA ) EE
END, ZOXIREE, T3V 472 CRPELRIOFEINSRESR L 72 DAL, DA Uiz PeE 2 5w - #
EHETHZ LD, Flo, ATEY 59410+ 11 - 12 e RGO HBEEICBT 2T OV T, fRkoOPEE:
EHERT - 5T 5 2 & L 72 5(WRIand WBCSD, 2011),
BTN D DRI
Fio, UTFOHMMHCHTTEDL BOIL, FERIFAN BRI AIEEL SHU TV AH(WRI and WBCSD, 2011 ; B354 - #8955
PESEA. 2015),
S W i1 1) VAN YD)
cHEHEDYV NS KT T A F = AHRHESIRIC G2 D580V NS E D
- FEEDHREOHREHIR B 2 RIE T 2 LB D
« YEHEDORE M 27— 2 O REE 2 6 D
- A ORE LIAEHERED B O R CRE 2 H 0
GHG 7’2 k=)L Scope 3 & AHWIZEDORE & 55
T TR, AT DGR O FELE CRAT DEREREOHYREDESE L3 5720, BN 2— (77 1)
F = — %l UT-iR A AHEH MR, WD GHG 7°1 k=)L Scope 3 DREEEHED 9 6, AWIGETOU AT A
BEROFFANEEZ SNDEHT Y 45910+ 11 + 12 1ZOUVT, AWFFEDOICBRET 2 &% 2 S D BEHERe
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WSS e O AT BRI )0 DN A N R LT,

RTERRRIE k78 B LT, 2507 VISR 2RBE o L 72 57— (Bl 20E, iRk - Blkic
BIZVIUET_E T4, 7, B - PR - U W1 7 ) URBNORISEHPAR L ONUE T~ &7 —4 | [EfIC
BT DA AV AOBEERE 72 L) | LT a2 AT DG OB AR b rl e 2 N 2 PR 5
ZEMMTET,

7212 L, AWFFER—E 265 e L TWDDITH L, Scope 3 1F—3E4Ax L LTS, £/, AWETIE, Wb
% L & e DI~ D b O EFEIE L LD, TOT0, 3L~ VLR AT — & LEL~ LT
TR ATRE 2T — & (RSB OB OB 5 Z EBRWNTAE S 41D,

BIZIE, Bk - BlEOBA, BEHL, 7 B8 LoV TOT—H 72 SIIATN e B S D 03, MEE =L 0
TR IR EIHET D 2 ENRNEECH D LB X DI, XIGWE T L OBBEAA RNT D5 AIC ED LS BAEERTTH
DDIEFNZ R L 725,

F72 IO T E  ABIE T, SN L > TlbE S D 2 TR DUV THENER L)) A Z R E L,
SRR RN DB D D, KL 12 DEASMOMRICHE D BRI EE | 2N ENOREWEIZ ED L S I1ZHIY
FHFDDINTHONTE, HRDEIDNEEL 72D,

BERHESROEEFEOIED N, T 2Tk, BRI OV T O L EI L7, Scope 3 Tk, H< T, BEFE
(R B OIRENC BT A PR 2B TE U GREISHY . 20 LI, FEROBEHZHEEF L TlET 5 & &
Tz, AR T S, 5 FEDAHEGRE U GHITT 5581%, 207 7m—F b rRETH L0703, RERFIFHE
EIREL LD & LIEGATR. S ETHERZENRET IFIRET DMENH DL LB 2 HD,
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42 WE 1 BhibHi-Y ORERE - REEOHE
(1) YRTLERORE LBEZEOREN A

—HOBRBEIRAHERT T HI2H Tz -> T, i L72X 912 Regional system(E] 11.4.1(1)-b)Z V5 Z L AR TH Y |
g 3 rEHOBITEZ D LB I42(1)a (TR T VAT LR E 72D, LnLRNOAMETIL, SWEZ=EL,
Z OXIGUE DA TN B DB A [T T e DD, BRI S 2T MR IR0 T D,

BRI T, ISR DEREDBAN L 72 5720 - —EADEREEBEDIT), MEEDOEFEDOTNE 721
2 DT HERIH S5 b ODOBEE, MEIMEDEFEDBAD 5 BEIA SIS b OO BT BB S i, iz,
TURAICIE, RSB BRA LW« — B ADBBERZEDITA, it SIS BB DB, MSWE
EEN LT=O Bl S OB OB o CAERE SRS A BT DI « Y — B ADBRBE N X
BRESNR, 29 LIV AT MEROA A—T2B14.2(1)0 1R LTz,

Manufacturing

. Material . Waste
Exporter Extraction production o;rfggzzgd Use management
|5 o [ 1
] Manufacturing :
Target ! Material Waste
I Extraction : of finished Use 1
Country : production products management :
e e e e e e e e e e e e o e e o o e e e e o o o e o o e e e o e e e B o o B B i B B o o P o o o 1
) Manufacturing
. Material - - 'q S Waste
Importer Extraction production 7 O;rfgl!ﬁ'(;tesd - Use “1 management
Bl42(1ya RIEFZEHTD AT LIER
. Manufacturing
. Material - Waste
Exporter Extraction production o;:;ryﬁr;;ssd Use management
1
: : Manufacturi
Target ! Material D L T TRTP pres E Wiastes ===
I _ Extraction _ _——= ) of finished Use i
Country Y production products management | |
[t I St e — I
- Manufacturing
. < Material < . < S Waste
Importer Extraction production 7 o;::)r:jlzr;tesd - Use “| management

BI42(1 0 XNEMEICRREY SREZEHETD R T LER

B N4.2(1)yb | T L9, AR TIIRGIE L DT A 7 WA 7 VORI eGIT C8ET 5 Z L1253, i3
TE LT HWED, BIREE LT-WEORREE 725 Z 0355, BI42(1)c TiE, BlZIE, SWE 1 Ok EE
U CRSWE 2 KOIESH) 3, 4 2Miloi, £7o, I8 3 DIFREE LT, XISE 1. 2 BLUYES 4 DM
bIvCns, ZOXH7GE . MEEOENETNO FRAIOBRBEELZ G LA L CLE ) &, BREEE HAERT
EENTLE S, ABZETIE, tOREWEOFRTEE 7o o> TODRISWE OBRBEENT, UHWHE O O
HZ &b U, BEARNNRREIRALT 43Q) Tl D, F7-, SISWENERIELE 722 5 FHIOBRBEREN OV T,
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T 7 1 A TRAT DB AL RAMBI TR TH 2L & Lic, ZOHE, EDOX TR 200 HET
DS, AMZETIHRAM DR DL TR 5 2 & & Uiz, RIL42(1)c T, BilZIE, Has 3 otikte LT,
KEIE 1, 2 BROIERSW) 4 DMEDIVTNDD, ZORMIE O CIERIGH) 3 2L 5 & & OBREEEL Ry
LTz, SDIT, FREIOIEGEN) 4 \IITAEME 1L 2 MEDILTW D28, ZILbRBRICE Y LT,

HEME1DRELZE NEYE2DIREFZE
1.42(1yc ARME~DRESERSDEZH

(2) HRMEDEE

BEA7F%0(van der Voetetal., 2003) Cld, XIEUVELRE DRmEE - MR W GRER H - 7720, AR TIEI N
i) ESH L EAEE LT, BRI FOFIECRELA o7, 7ok, APIRHELSEREROMMAZEALT=D
I, BRI REE e DA IUMEOHE T S SO 5720 TH D, T d. e 1IREGWEEE T — % OIENFENE ]
BEZ2 200 FREEICT 270D b DTH Y | FtT — 2 OREANEDI TGS ER ZYHET 5 Z LIXARETH 5,

a) 2011 AFPESEEHERFR TV TR Z BEE S 25 2[RI (84 H415H)
b) FREOEAD S 6, & HEHOMD 50%LL ERIOEHOBAMEAEN & 22> T DGATR. EOWEDZ
ATIA 7 NVEEZ L, HE L <X ROV 0ER 285 64 )
¢) LCA 7—#~—Z IDEAversion2 (23T - h—E 2D 55 FRROEPNTRNGT 5 M A [FE446 1)
d) FFEOMD 5 BEOAFEREN FAREyOM105 & EHOM 2 G e 288861 H#5H)
o) IREOEEINCIT DIEEM DOEFERRD BT ORI DAFERRDHIN TG 72 AT, Pl &7
DEDITHAIBINL, *ISemfi 235 E (213 )
0 FEEORESHEREUICOWT, APEREOFGETT — X 03I ATREZ R At SR & L CIRTEQR13 )
B0 I L, FllHa~e DFiRAE R 1422 a~FK 142(2)c, FET OFERER 142Q2)d~FK 14221 (T=T, F
JIE £ THRIZIN DA S, BEFAfFZE(van der Voet et al., 2003) TG L 725> QU VR ToMVERBUT /0 D &
& BT, FAIIESBII B\ CARIZE TGS & 72 S T-E %< oty ZORIE £ L DT=HONK 114.2(2)k
Thod,
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&42Q2ra NRYMEDEE(FIEa~e)

Step (a) Step (b) Step (c) Step (d) Step (e)
0 Identified sector Share of inputs IDEA materials i.n Upper hal.f IDEA Selected
sector 0 sector name ' to other Selected selecteq sector in matgrlals in step |Selected IDEA
. identified sectors| sector [step (b)interms of| (c)interms of sector .
code Type of material . ) A material
in step (a) production value | production value
011101 |Rice Y Biomass 5% Y 1 1 \% 1
011102 |Wheat, barley and the like \ Biomass 31% Y 5 1 \% 1
011201 |Potatoes and sweet potatoes v Biomass 8% \ 2 1 \% 2
011202 |Pulses Y Biomass 23% Y 5 1 \% 1
011300 |Vegetables v Biomass 0% v 21 5 \Y 15
011401 |Fruits \Y Biomass 0% \Y 22 3 \% 6
011501 [Sugar crops v Biomass 2% v 2 1 \Y 1
011502 |Crops for beverages v Biomass 0% v 1 1 Y 1
011603 |Flowers and plants \ Biomass 0% Y 2 1 \% 1
011609 [Miscellaneous inedible crops v Biomass 1% v 6 1 \Y 1
012101 |Dairy cattle farming v Biomass 9% v 2 1 \Y 2
012102 |Beef cattle v Biomass 29% v 1 1 \Y 1
012103 |Hogs v Biomass 1% \ 1 1 \% 1
012104 [Hen eggs v Biomass 4% v 1 1 \Y 1
012105 |Chickens Y Biomass 2% v 1 1 \Y 1
012109 |Miscellaneous livestock v Biomass 6% v 1 1 \Y 1
015301 |Special forest products (including hunting) v Biomass 2% v 7 2 \Y 3
017101 |Marine fishery Y Biomass 3% Y 30 2 \% 8
017102 |Marine aquaculture \ Biomass 5% Y 7 2 \% 3
017200 [Inland water fishery and aquaculture v Biomass 12% v 1 1 \Y 2
161101 |Timber Y Biomass 14% v 5 2 \Y 4
161102 |Plywood, glued laminated timber v Biomass 31% v 5 2 \Y 4
161909 |Miscellaneous wooden products % Biomass 4% v 24 3 \Y 5
163201 |Paper v Biomass 6% Y 12 3 \% 9
163202 |Paperboard Y Biomass 62% Y 9 2 \% 5
062101 |Coal mining, crude petroleum and natural gas \% Fossil fuel 32% v 6 1 \Y 2
204101 |Aliphatic intermediates v Fossil fuel 58% v 30 4 \Y 15
204102 |Cyclic intermediates v Fossil fuel 50% v 15 3 \Y 11
204201 [Synthetic rubber \Y Fossil fuel 10% Y% 4 1 \% 1
204901 [Methane derivatives v Fossil fuel 35% v 3 2 \Y 2
204902 |Plasticizers v Fossil fuel 5% v 2 1 \Y 1
204909 (Miscellaneous industrial organic chemicals v Fossil fuel 27% v 10 1 \Y 2
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F1142Q2rb MRYMEDEE(FIEa~e)

Step (a) Step (b) Step (c) Step (d) Step (e)
0 Identified sector Share of inputs IDEA materials ih Uppel.’ hal.f IDEA Selected
to other Selected| selected sector in | materials in step |Selected
sector 10 sector name ) o ) ] IDEA
code Type of material |den.t|f|ed sectors| sector [step (b) Ih terms of| (c)in t_erms of sector material
in step (a) production value | production value
205101 |Thermo-setting resins v Fossil fuel 5% v 7 1 Y 4
205102 [Thermoplastics resins \ Fossil fuel 4% Y 13 3 \% 6
205103 [High function resins v Fossil fuel 3% v 4 2 \Y 3
205109 [Miscellaneous synthetic resins Y Fossil fuel 3% Y 4 1 \Y 4
206101 [Rayon and acetate v Fossil fuel 2% Y 3 1 \% 1
206102 [Synthetic fibers v Fossil fuel 6% v 7 2 \Y 5
211101 [Petroleum refinery products (including greases) v Fossil fuel 17% v 17 2 \Y 13
212102 |Paving materials v Fossil fuel 0% v 1 1 \Y 1
261103 [Crude steel (converters) v Metallic minerals 1% v 1 1 v 1
261104 [Crude steel (electric furnaces) v Metallic minerals 1% v 1 1 \ 1
271101 [Copper Y Metallic minerals 2% v 2 1 \Y 1
271102 |Lead and zinc (including regenerated lead) v Metallic minerals 11% v 5 2 \Y 4
271103 [Aluminum (including regenerated aluminum) v Metallic minerals 13% v 4 1 \Y 1
271109 [Miscellaneous non-ferrous metals v Metallic minerals 6% v 8 2 \Y 6
063101 |Gravel and quarrying Y Non-metallic minerals 40% v 1 1 \Y 1
063102 |Crushed stones v Non-metallic minerals 29% v 1 1 \Y 1
202101 [Industrial soda chemicals v Non-metallic minerals 58% v 8 2 \Y 2
202901 [Inorganic pigment v Non-metallic minerals 7% v 6 2 \Y 3
202902 [Compressed gas and liquefied gas \% Non-metallic minerals 45% v 6 2 \Y 5
251101 [Sheet glass and safety glass v Non-metallic minerals 8% v 7 3 \Y 5
251102 |Glass fiber and glass fiber products, n.e.c. v Non-metallic minerals 5% v 3 1 \Y 3
251109 [Miscellaneous glass products v Non-metallic minerals 9% v 16 2 \Y 4
252101 [Cement v Non-metallic minerals 71% v 2 1 \Y 2
253101 [Pottery, china and earthenware v Non-metallic minerals 2% v 16 2 \Y 7
259101 (Clay refractories Y Non-metallic minerals 10% Y 8 2 \% 2
259109 [Miscellaneous structural clay products \ Non-metallic minerals 6% Y 9 1 \% 2
259901 |Carbon and graphite products v Non-metallic minerals 29% v 7 2 \Y 4
259902 [Abrasive v Non-metallic minerals 7% v 6 2 \Y 2
259909 [Miscellaneous ceramic, stone and clay products \Y Non-metallic minerals 28% Y% 19 3 \% 5
011509 [Miscellaneous edible crops v Biomass 34% v 3 1
204103 [Synthetic dyes and organic pigments v Fossil fuel 9% v 4 1
202903 |Salt \Y Non-metallic minerals 10% % 3 1
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Step (a) Step (b) Step (c) Step (d) Step (e)
0 Identified sector Share of inputs IDEA materials ih Uppel.’ hal.f IDEA Selected
to other Selected| selected sector in | materials in step |Selected
sector 10 sector name ) o ) ] IDEA
. identified sectors| sector |step (b)in terms of| (c)in terms of sector .
code Type of material ) ) ) material
in step (a) production value | production value
011601 |Feed and forage crops v Biomass 91%
011602 [Seeds and seedlings v Biomass 80%
015101 [Logs v Biomass 97%
113101 |Feeds Y Biomass 81%
113102 |Organic fertilizers, n.e.c. \% Biomass 69%
161103 |Wooden chips v Biomass 93%
163101 |Pulp \Y% Biomass 96%
163301 |Corrugated cardboard v Biomass 23%
163302 |Coated paper and building (construction) paper v Biomass 7%
201101 [Chemical fertilizer Y Biomass 86%
203101 [Petrochemical basic products Y Fossil fuel 92%
203102 [Petrochemical aromatic products (except synthetic resin) v Fossil fuel 67%
212101 [Coal products v Fossil fuel 81%
061101 |Metallic ores Y Metallic minerals 100%
261101 [Pigiron % Metallic minerals 96%
261102 [Ferro alloys \ Metallic minerals 84%
063909 |Miscellaneous ores v Non-metallic minerals 86%
202909 [Miscellaneous industrial inorganic chemicals v Non-metallic minerals 27%
252102 [Ready mixed concrete v Non-metallic minerals 1%
252103 [Cement products v Non-metallic minerals 1%

E)FHa THESN L 72> T PEEERIROTM 2R <
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodt_Jctlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
agricultural crops & grass  |Biomass 011101 [011111000 [brown rice kg LEMHR Production |ton
agricultural crops & grass  |Biomass 011102 [011211000 [wheat kg LEHIHR Production |ton
agricultural crops & grass  |Biomass 011201 [011511000 [sweet potato kg LEBER Production [ton
agricultural crops & grass  |Biomass 011201 [011512000 (potato kg PR EE TR AT Production |ton
agricultural crops & grass Biomass 011202 [011319000 [miscellaneous bean kg AEE WA Production |ton
agricultural crops & grass  |Biomass 011300 [012111000 [cucumber, outdoor and facility mixture kg BEAERRRE Production |ton
agricultural crops & grass  |Biomass 011300 [012112000 [watermelon, outdoor and facility mixture kg PR B AT AT Production |ton
agricultural crops & grass Biomass 011300 [012113000 |tomato, outdoor and facility mixture kg Production |ton
agricultural crops & grass Biomass 011300 [012114000 [sweet pepper, outdoor and facility mixture kg Production [ton
agricultural crops & grass Biomass 011300 [012116000 [eggplant, outdoor and facility mixture kg Production [ton
agricultural crops & grass Biomass 011300 [012117000 [strawberry, facility kg A E WA Production [ton
agricultural crops & grass  |Biomass 011300 [012118000 [melon, facility kg BEAEELRRE Production |ton
agricultural crops & grass  |Biomass 011300 [012211000 (cabbage kg P B At Production |ton
agricultural crops & grass  |Biomass 011300 [012212000 [spinach kg PR B TR Production |ton
agricultural crops & grass ~ |Biomass 011300 [012213000 [lettuce kg 9P 5 A B T Production [ton
agricultural crops & grass ~ |Biomass 011300 [012215000 |[onion kg PSR A EE AT Production [ton
agricultural crops & grass  |Biomass 011300 [012219000 [miscellaneous vegetable leaves and stems kg PS4 EE Tt Production |ton
agricultural crops & grass  |Biomass 011300 [012311000 [Japanese radish kg BEAELRRE Production |ton
agricultural crops & grass  |Biomass 011300 [012312000 (carrot kg BB AT Production |ton
agricultural crops & grass  |Biomass 011300 [012319000 [miscellaneous root crop kg Bp A B AR AT Production |ton
agricultural crops & grass ~ |Biomass 011401 [014111000 |apple kg SR A B T Production [ton
agricultural crops & grass Biomass 011401 [014112000 [Japanese pear kg Production |ton
agricultural crops & grass Biomass 011401 [014211000 |unshu mandarin kg Production |ton
agricultural crops & grass Biomass 011401 [014311000 |peach kg Production |ton
agricultural crops & grass  |Biomass 011401 [014911000 [Japanese persimmon kg R E L E Production [ton
agricultural crops & grass  |Biomass 011401 [014913000 (grape kg R EE R Production |ton
agricultural crops & grass Biomass 011501 [017111000 |sugar beet kg LEHIR Production |ton
agricultural crops & grass ~ |Biomass 011502 [017113000 |beverage crop, tea kg Ve ET Production |kg
agricultural crops & grass Biomass 011603 [016111000 [flower, outdoor and facility mixture & TEEEE Hfrat Shipment F&
agricultural crops & grass Biomass 011609 017219202 miscellaneous non-food crop which are not elsewhere classified, except kg - Production |kg
natural rubber, crude rubber
animal products Biomass 012101 [018111000 |raw milk kg Production |ton
animal products Biomass 012101 [018119000 |miscellaneous dairy product kg Production |kg
animal products Biomass 012102 [018311000 [beef cattle kg Production |ton
animal products Biomass 012103 [018312000 |pig kg Production |ton
animal products Biomass 012104 [018211000 [henegg kg BOpFEREME Production [ton
animal products Biomass 012105 [018313000 [broiler kg RERBREM Shipment  [ton
animal products Biomass 012109 [018911000 |miscellaneous livestock, for food and for fur %] EEEERAELVRAE Production |
agricultural crops & grass Biomass 015301 [013100000 (shiitake mushroom, cultivated kg LEHIHR Production [FAH
agricultural crops & grass  |Biomass 015301 [013212000 [shimeji mushroom, cultivated kg LEFER Production |FAM
animal products Biomass 015301 [022211000 (special forest product, including hunting industry %] LEHIE Production |M
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodl_Jctlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
R Biomass 017101 |031100000 [tuna kg BEABERREERFEHT Production |ton
xRS Biomass 017101 |031300000 (skipjack kg HmERRERREHE Production |ton
PSS Biomass 017101 [031400000 ([salmon and trout kg B Production |ton
PSEIS Biomass 017101 [031600000 [horse mackerel kg Production |ton
PSE I8 Biomass 017101 |031800000 [snapper kg Production |ton
PSE T Biomass 017101 [031900000 [miscellaneous fish kg BEREAER AR RFRE Production [ton
R Biomass 017101 |032111000 [Japanese scallop kg HERERNEERFEHRT Production |ton
R Biomass 017101 [035100000 [cuttlefish kg BEAXAERNREERERT Production [ton
pSE)S Biomass 017102 |032112000 |oyster kg HEAERIIUER R F Production |ton
FSE TS Biomass 017102 |033111000 [nori seaweed kg HEAERVERREHE Production |[ton
RS Biomass 017102 (034100000 (shrimp kg BEAXAERRERRFER Production |ton
RS Biomass 017200 (031500000 [sardine kg BEREAERRERERAFHE Production |ton
POE )N Biomass 017200 |032114000 [freshwater clam kg HERERNEERFEHR Production |ton
wood (board) Biomass 161101 131111000 boards Igss tha.n 7.5cm depth of minimum cross section, with more m3 KA Shipment Fm3
than 4 times width larger than depth
wood (massive) Biomass 161101 131112000 Iumbers.less th.an 7.5cm depth of minimum cross section, with less m3 AR Shipment Fm3
than 4 times width larger than depth
wood (massive) Biomass 161101 [131113000 |squares 7.5cm or more depth and width m3 AATIRBRES Shipment  [Fm3
wood (massive) Biomass 161101 [131114000 [lumber for boxes and packing m3 AMBIRBRES Shipment  [Fm3
wood (board) Biomass 161102 |131311000 |floor boards m3 T ¥t Shipment BAH
wood (board) Biomass 161102 (132211000 |common plywood m3 AMTIRRESE Production |Fm3
wood (board) Biomass 161102 [132212000 |special plywood m3 AMEBIRBRES Production [Fm3
wood (board) Biomass 161102 [132311000 |glued laminated timber m3 AMTHIREAM TEDRR Production |Fm3
wood (board) Biomass 161909 [132111000 |millwork, except fittings [E] T ¥t Shipment BAHA
wood (board) Biomass 161909 [132411000 |prefabricated wooden buildings and structural members for housing m2 T ¥t Shipment BAA
wood (board) Biomass 161909 [132511000 |particle board m2 EEFERTER Production |Fm2
wood (board) Biomass 161909 [133311000 |wooden boxes, except chipping boxes 5] T ¥M%at Shipment BAH
wood (board) Biomass 161909 1139919000 mi§cellaneous wood, bamboo, rattan and willow products (including P T Shipment aFM
painted products)
paper Biomass 163201 [152111000 |rolls of newsprint kg HENRI- 7SR Fy o8GR - O ABS#HEER |Production  |ton
paper Biomass 163201 [152112000 |non-painted printing paper kg HENRI- 7SR Fy o8GR - O ARB#HEER |Production  |ton
paper Biomass 163201 [152113000 |painted printing paper kg $R-ERI- 7SR F v o8& - ABRHRHER |Production  |ton
paper Biomass 163201 [152114000 |special printing paper kg $R-EORI- 7S 2 F v o8& - ABRHRHER |Production  |ton
paper Biomass 163201 [152115000 |information paper kg R ENRI - TSR Fy OB - T AR S#HEER |Production  |ton
paper Biomass 163201 [152117000 |unbleached wrapping paper kg HENRI- TSR Fy o8GR - T AR S#HEER |Production  |ton
paper Biomass 163201 [152118000 |bleached wrapping paper kg HENRI- TSR Fy o8GR - O ABS#HEER |Production  |ton
paper Biomass 163201 [152121000 |sanitary paper kg -EDR) - TS RAF v o8& - T AR RHETER [Production  [ton
paper Biomass 163201 [152123000 |miscellaneous paper kg $R-ERI- 7SR F v o8& - ABRHRHESR |Production  |ton
paper Biomass 163202 [152211000 |exterior liner board, for corrugated liner board kg $R-ERI- 7S 2F v o8& - ABRHRHESR |Production  |ton
paper Biomass 163202 [152213000 |corrugating medium liner board, for corrugated liner board kg HENRI - TSR Fy OB - T ARS#HEER |Production  |ton
paper Biomass 163202 [152214000 |manila paperboard kg H-ENRI- TSR Fy o8GR - T AR S#HEER |Production  |ton
paper Biomass 163202 [152215000 |white paperboard kg HENRI- TSR Fy o8GR - O ABSHEER |Production  |ton
paper Biomass 163202 [152219000 |miscellaneous paperboard kg HR-ER- 7SR F v o8RO ABGREHER |Production  |ton
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodl_Jctlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
BSEAN Fossil fuel 062101 [052111000 |crude oil L ER- IRIIVF—HEER Production |L
PSE IS Fossil fuel 062101 [052112000 (natural gas Nm3 ER- IRIIF—HEER Production |m3
paraxylene Fossil fuel
organic chemicals Fossil fuel 204101 [173211000 [synthetic butanol kg L2 TERTFER Production |kg
organic chemicals Fossil fuel 204101 [173212000 |synthetic octanol kg 2 TEHKTER Production |ton
organic chemicals Fossil fuel 204101 [173213000 [synthetic acetone kg LZFTEHRTER Production [ton
organic chemicals Fossil fuel 204101 [173214000 |acetic acid (including synthetic acetic acid) kg L2 TEHRTER Production [ton
ethylene Fossil fuel
organic chemicals Fossil fuel 204101 [173311000 |ethyl alcohol, 95% conversion kg L2 TERTFR Production |kg
ethylene oxide Fossil fuel 204101 [173215000 [ethylene oxide kg L2 TERTFER Production |kg
organic chemicals Fossil fuel 204101 [173216000 [ethylene glycol kg 2 TEHKTER Production |kg
organic chemicals Fossil fuel 204101 [173217000 [propylene oxide kg L2 TEHRTER Production |kg
organic chemicals Fossil fuel 204101 [173221000 [polypropylene glycol kg L TEHTER Production kg
organic chemicals Fossil fuel 204101 [173223000 |ethylene dichloride kg b2 TEHTER Production |kg
vinylchloride Fossil fuel 204101 [173224000 |vinyl chloride monomer kg L2 TERTFR Production |kg
organic chemicals Fossil fuel 204101 [173225000 |acrylonitrile kg e TR FR Production |kg
organic chemicals Fossil fuel 204101 [173226000 |vinyl acetate monomer kg L TEHAFR Production |kg
organic chemicals Fossil fuel 204101 [173231000 [acetic anhydride kg LT M FR Production |kg
organic chemicals Fossil fuel 204101 [173239000 [miscellaneous aliphatic intermediates kg T¥Mat Shipment kg
organic chemicals Fossil fuel 204102 [173411101 |dimethyl terephthalate kg T #hrat Shipment ton
organic chemicals Fossil fuel 204102 [173411103 |[terephthalic acid kg L2 TERFFR Production |kg
styrene Fossil fuel 204102 [173412000 [styrene monomer kg L2 TERTFER Production |kg
organic chemicals Fossil fuel 204102 [173413000 (tolylenediisocyanate (TDI) kg Tt Shipment ton
organic chemicals Fossil fuel 204102 [173414000 [caprolactam kg L2 TERTER Production |kg
organic chemicals Fossil fuel 204102 [173415000 [cyclohexane kg LFTEHTER Production [ton
organic chemicals Fossil fuel 204102 [173416000 |synthetic carbolic acid kg L2 TEHFER Production |kg
organic chemicals Fossil fuel 204102 [173417000 |aniline kg LR TEFFR Production |ton
organic chemicals Fossil fuel 204102 [173421000 |methylene diphenyl diisocyanate(MDI) kg LR TEFHFER Production |ton
organic chemicals Fossil fuel 204102 [173422000 [nitrobenzene kg L2 TERTER Production [ton
organic chemicals Fossil fuel 204102 [173429000 |miscellaneous cyclic intermediates kg T ket Shipment kg
rubber Fossil fuel 204201 [173611000 [synthetic rubbers (including synthetic latex) kg LFTEHRTER Production [ton
xR Fossil fuel 204901 [173912000 |chloro-fluoro-methane and chloro-fluoro-ethane (chloro-fluoro-carbon) (kg {EZTEFHFR Production [ton
PSE IS Fossil fuel 204901 [173919000 |miscellaneous methane derivatives kg T¥hmat Shipment BA[
PSE T2 Fossil fuel 204902 [173939000 [miscellaneous plasticizers kg Tt Shipment BAA
xR Fossil fuel 204909 [173929000 |miscellaneous coal-tar products kg T#mat Shipment kg
HE Fossil fuel 204909 |173949000 miscellaneous o'rganic chemistry industrial products which are not kg Tt Shipment 5[
elsewhere classified
phenol Fossil fuel 205101 [173511000 [phenol resin kg LFTEHRTER Production [ton
RS Fossil fuel 205101 [173514000 |unsaturated polyester resin kg b2 TEHFER Production |ton
R Fossil fuel 205101 [173527000 |epoxy resin kg b2 TEHTER Production |ton
POE I8 Fossil fuel 205101 [173539000 |miscellaneous plastic kg T¥4mat Shipment kg
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source PI’Odl-JCtlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
;RS Fossil fuel 205102 [173516000 [polyethylene kg b2 TEFHFR Production |ton
PE (high density) Fossil fuel 205102 [173516100 [polyethylene, high density (HDPE) kg 2 TEHTER Production [ton
PE (low density) Fossil fuel 205102 [173516102 [low density polyethylene kg LFTEHRTER Production [ton
PS Fossil fuel 205102 [173517000 [polystyrene kg L2 TEHTER Production [ton
PP Fossil fuel 205102 [173518000 [polypropylene kg L2 TEHTER Production |ton
PVC Fossil fuel 205102 [173521000 |vinyl chloride resin kg LR TEFHFR Production |ton
RS Fossil fuel 205103 [173524000 [polyamide resin kg (b2 T EFHFR Production |ton
RS Fossil fuel 205103 [173531000 [polyacetal kg L2 TERTER Production [ton
PC Fossil fuel 205103 [173532000 [polycarbonate kg LFTEHRTER Production [ton
PSS Fossil fuel 205109 [173522000 |methacrylic resin kg L2 TEHFER Production |ton
PSEIS Fossil fuel 205109 [173523000 |polyvinyl alcohol kg b T EFHER Production |ton
R Fossil fuel 205109 [173525000 |[fluorocarbon resin kg b2 TEHHER Production [ton
PET (0% rec.) Fossil fuel 205109 [173526000 |polyethylene terephthalate kg {EZTEFHFER Production [ton
pSE AN Fossil fuel 206101 [174113000 |cupra and acetate, long and short fibers kg T ¥hrat Shipment ton
R Fossil fuel 206102 [174211000 |nylon long and short fibers kg - ESE R RET Production |ton
BSEAS Fossil fuel 206102 [174212000 [polyester long fiber kg - A E R R Production |ton
xRS Fossil fuel 206102 [174213000 [polyester short fiber kg Wit - ER R Production [ton
R Fossil fuel 206102 [174214000 |acrylic long and short fibers kg i - SRR R RE Production |[ton
R Fossil fuel 206102 [174219000 |miscellaneous synthetic fibers A T ¥hrat Shipment  [ton
POE )N Fossil fuel 211101 [181111000 |gasoline L ER-ITRIVF—HETER Production [kl
R Fossil fuel 211101 [181112000 [naphtha L ER- IRIIVF—HEER Production |kl
PSEIS Fossil fuel 211101 [181113000 |jet fuel oil L ER- IRIIF—HEER Production |kl
RS Fossil fuel 211101 [181114000 |kerosene L BRI —HE R Production [kl
xRS Fossil fuel 211101 [181115000 (light oil L ER - IXINF—HETER Production |kl
POE )N Fossil fuel 211101 [181116000 [heavy fuel oil A L R -IRIIF—HEHER Production |kl
R Fossil fuel 211101 [181118000 [heavy fuel oil C L &R TRIIVF—HEER Production |kl
bSEE)S Fossil fuel 211101 [181121000 |lubricating oil (including grease) L BR-IRIIVF—HEHER Production |kl
BSEFA Fossil fuel 211101 [181123000 [asphalt kg R TRIVF—HEHER Production |ton
xRS Fossil fuel 211101 181124000 |liquefied petroleum gas (LPG) kg R -IRIIF—HETER Production |ton
R Fossil fuel 211101 |181125000 [hydrocarbon oil L AHEHEBERAREET - RARLR Production |l
RS Fossil fuel 211101 |181126000 [petroleum gas Nm3 ER- ITRIIVF—HEER Production [kl
R Fossil fuel 211101 |182111000 [lubricating oil (not depend on petroleum refinery) L T 3Mfat Shipment ki
- Fossil fuel 212102 |184111000 asphalt paving admixture and tar paving admixture (including asphalt P T Shipment T
block and tar block)
PUR Fossil fuel
propylene glycol Fossil fuel
formaldehyd Fossil fuel
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodl_Jctlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
S . JESY- 4 .4 U s i
raw iron Metallic minerals 261103 |231115201 (crude steel, Linz-Donawitz converter process kg zij;:]é:f_‘;%f SRUBMI TR Production [ton
S - IEBDIE - < U 45 E .
cast iron Metallic minerals 261104 (231115202 [crude steel, electric furnace converter process kg g*ﬁ 3'_52*%@ SRMBAME TR Production |ton
BRRETFR
steel (light alloyed) Metallic minerals
steel (not alloyed) Metallic minerals
steel (high alloyed) Metallic minerals
electro steel Metallic minerals
blow steel Metallic minerals
S840 J 44 £ .4 U 45 E .
copper Metallic minerals 271101 |241112000 |electrolytic copper, allocation standard is pure amount mass kg gﬁé:ﬁfj SRR EH Production [ton
Saom L S . U 5 i = .
zinc Metallic minerals 271102 |241211000 |[zinc ingot, allocation standard is market price kg zﬁ;éz‘f;ﬁf SRUBMEIEE Production [ton
£ - IS . iR .
lead soft Metallic minerals 271102 |241911000 (primary lead metal, allocation standard is market price kg 2?;;5:‘;%5 SRUBMIH TR Production [ton
lead hard Metallic minerals
R Metallic minerals 271102 [242112000 |[solder and antifriction alloys =] Tt Shipment BAH[
xR Metallic minerals 271102 [242211000 [regenerated zinc and zinc alloys kg T ¥M%at Shipment ton
aluminium 0% rec. Metallic minerals
aluminium 100% rec. Metallic minerals 271103 [242311000 (regenerated aluminium and aluminium alloys kg T¥rat Shipment ton
$0 - JES . 'Jn, 5 )
POE N Metallic minerals 271109 241912000 |gold, from ore kg i*iﬁ] Sfiﬁﬁﬁ eRBEUEE Production |g
BIRRETFR
S5 50 - JESK S 4 i) i g )
PPN Metallic minerals 271109 |241913301 (silver, electrolysis, allocation standard is pure amount mass kg g?éiﬁ;ﬁf SREBHE R Production [kg
AR Metallic minerals 271109 [241929000 |miscellaneous non-ferrous metals by primary smelting and refining A Shipment BAH
RS Metallic minerals 271109 [242911000 |regenerated gold and gold alloys kg Shipment g
RS Metallic minerals 271109 [242913000 [regenerated copper and copper alloys kg Shipment ton
HHE Metallic minerals 271109 |242919000 miscellaneous regenerated non-ferrous secondary metals and non- H Tt Shipment a5E
ferrous alloys
chromium Metallic minerals
manganese Metallic minerals
nickel Metallic minerals
palladium Metallic minerals
platinum Metallic minerals
rhodium Metallic minerals
sand (for construction) Non-metallic minerals [063101 [054111000 [quarried stone, sand, gravel and cobble-stone kg BMRER Shipment kg
gravel (for concrete) Non-metallic minerals [063102 [228111000 [crushed stones ] EMERER Production |kg
NaOH Non-metallic minerals [202101 [172111000 [sodium hydroxide, 97% kg b2 TEHTER Production |kg
pSEIS Non-metallic minerals [202101 [172119000 [miscellaneous soda industrial products kg T¥fmat Shipment 5]
BSE A Non-metallic minerals [202901 [172212000 [titanium oxide kg L TEHEER Production  |kg
RS Non-metallic minerals [202901 [172215000 |carbon black kg L2 TERTER Production [kg
RS Non-metallic minerals [202901 [172219000 [miscellaneous inorganic pigments kg T 3kat Shipment =]

52




#1420y HARMEOEEFIET

Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodl_Jctlon Un|t.|n_
Voet et al.(2013) or shipment |statistics
PSE T Non-metallic minerals (202902 [172311000 |oxygen gas (including liquefied oxygen) Nm3 {EF TEHHER Production [m3
hydrogen Non-metallic minerals (202902 [172312000 |hydrogen gas Nm3 {EF TEHHER Production [m3
R Non-metallic minerals (202902 [172313000 |dissolved acetylene kg L2 TEHTER Production [ton
PSEIS Non-metallic minerals [202902 [172315000 [nitrogen Nm3 LR TEFHFER Production |m3
xRS Non-metallic minerals [202902 (172319000 [miscellaneous compressed gases and liquefied gases Nm3 T ¥t Shipment kg
glass (coated) (not coated) |Non-metallic minerals [251101 |221111000 |sheet glass 2mmiREFE | TR Shipment 2mmikEFE
glass (coated) (not coated) |Non-metallic minerals |251101 (221113000 [polished plate glass 2mmiREFE |ZEBRMHGTER Production |2mmizE5E
glass (coated) (not coated) |Non-metallic minerals (251101 [221211000 [laminated glass m2 EERMHHER Production |m2
glass (coated) (not coated) |Non-metallic minerals (251101 [221212000 |[reinforced glass m2 EERMHHER Production |m2
glass (coated) (not coated) |Non-metallic minerals [251101 |221219000 |miscellaneous flat glass m2 EERMHHER Production |m2
glass (coated) (not coated) |Non-metallic minerals [251102 |221711000 |glass fiber (tow) and its products kg EEEMRIER Production |kg
glass (coated) (not coated) |Non-metallic minerals (251102 |221712000 |glass fiber (line) and its products kg ZEEBMHRIHER Production |kg
glass (coated) (not coated) [Non-metallic minerals [251102 |221713000 |optical fiber strands ] T 3ket Shipment =]
glass (coated) (not coated) |Non-metallic minerals (251109 [221311000 |optical glass materials (including ones for glasses) kg EERMHRIER Production |kg
glass (coated) (not coated) [Non-metallic minerals [251109 [221319000 [miscellaneous glass processing materials [E] T ¥M%at Shipment A
glass (coated) (not coated) |Non-metallic minerals [251109 [221411000 |glass containers for drinks kg EERMHHER Production |kg
glass (coated) (not coated) |Non-metallic minerals [251109 [221919000 [miscellaneous glass and its products which are not elsewhere classified | Tt Shipment A
cement Non-metallic minerals [252101 [222111000 |portland cement kg EXREVHAFR Production  |kg
cement Non-metallic minerals [252101 [222119000 [miscellaneous hydraulic cement kg Tt Shipment A
ceramic Non-metallic minerals [253101 [224111000 (sanitary pottery ] T 3kat Shipment =]
ceramic Non-metallic minerals [253101 [224211000 |Japanese-style ceramic tableware kg EXRMHRAER Production |kg
ceramic Non-metallic minerals [253101 [224411000 [insulators and insulating tubes kg EXBRUHRAER Production |kg
ceramic Non-metallic minerals 1253101 1224413000 fine cerzlxmlc IC boards and fine ceramic IC packages (sintered and Ee G Production
unmachined)
ceramic Non-metallic minerals [253101 [224419000 [miscellaneous pottery for electricity ] Tt Shipment A
ceramic Non-metallic minerals |253101 [224511000 zz:r‘:lgz and industrial ceramic products, except industrial fine Tmst Shipment
ceramic Non-metallic minerals [253101 [224512000 |[scientific and industrial fine ceramics (sintered and unmachined) A Tt Shipment A
RS Non-metallic minerals [259101 [225119000 |miscellaneous fire bricks kg EXEMRAFER Production |kg
BSE A Non-metallic minerals [259101 [225219000 [miscellaneous unshaped refractories kg EEEVHAER Production  |kg
R Non-metallic minerals [259109 [223112000 (glazed and salt-grazed roofing tile & £ Shipment &
gypsum Non-metallic minerals [259109 [229612000 [gypsum board and its products m2 ZEBMHER Production |m2
R Non-metallic minerals [259901 [226111000 |artificial graphite electrodes kg EERMHRAER Production |kg
BSE )8 Non-metallic minerals [259901 [226211000 |carbon fiber kg EXEVHRAER Production  |kg
BSEAS Non-metallic minerals [259901 [226913000 [special carbon products kg EEBRMHRAER Production |kg
POE N Non-metallic minerals (259901 (226919000 rcr;;sscs?;::zeous carbon and graphite products which are not elsewhere A T kst Shipment A
R Non-metallic minerals [259902 [227111000 |natural abrasive grains and artificial abrasives A T ¥hrat Shipment A
R Non-metallic minerals [259902 [227919000 |miscellaneous abrasive products A T hrat Shipment A
BSEAN Non-metallic minerals [259909 [228311000 |cut-stones and stoneware products A T ket Shipment &l
R Non-metallic minerals [259909 [228511000 |minerals and stones crushed or otherwise treated &} Shipment &l
YRS Non-metallic minerals [259909 [229411000 [rock wool, slag wool and its products kg Shipment kg
Ca0 Non-metallic minerals [259909 [229711000 |raw lime kg L2 TERTFR Production |kg
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Target material in van del Type of material 10 code |IDEA code IDEA goods name IDEA unit Statistical data source Prodl_Jctlon Un|t.|n_

Voet et al.(2013) or shipment |statistics
iscell i | hich - .

aypsum (raw stone) Non-metallic minerals [259909 |229919000 |Tiscellaneous ceramic, stone and clay products which are not M Taewwst Shipment |/

elsewhere classified

clay and loam

Non-metallic minerals

concrete

Non-metallic minerals

limestone, dolomite

Non-metallic minerals

rockwool Non-metallic minerals
NaCl Non-metallic minerals
chlorine Non-metallic minerals
HNO3 Non-metallic minerals
H3PO4 Non-metallic minerals
HF Non-metallic minerals
H2S04 Non-metallic minerals
NH3 Non-metallic minerals
Al203 Non-metallic minerals
FeSO4 Non-metallic minerals
sulphur Non-metallic minerals
HCI Non-metallic minerals
Ca(OH)2 Non-metallic minerals
barite Non-metallic minerals
bentonite Non-metallic minerals
zeolite Non-metallic minerals
refrigerants Non-metallic minerals

anorganic chemicals

Non-metallic minerals

phosphate rock

Non-metallic minerals

K - salts Non-metallic minerals
kieserite Non-metallic minerals
NH3NO3 Non-metallic minerals
K2S04 Non-metallic minerals
(NH4)2504 Non-metallic minerals
Ca(NO3)2 Non-metallic minerals
K(NO3)2 Non-metallic minerals
CaNO3NH3 (CAN) Non-metallic minerals
urea Non-metallic minerals
urea - NH3NO3 (UAN) Non-metallic minerals
superphosphate Non-metallic minerals
tripelsuperphosphate Non-metallic minerals
PK - fertiliser Non-metallic minerals

ammonium phosphates

Non-metallic minerals

NPK - fertiliser (2 vars)

Non-metallic minerals

pesticides (Dutch profile)

Non-metallic minerals

soda

Non-metallic minerals

water (decarbonated)

water (demineralised)
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=422k MEMBEDETEER

BLAFvan del Voet ATRIN I RS

et al., 2003)(ZH1T 5

SHEERL SERY 27 AT SRR, 28 AT SRR 29 AR
EWREIR 5 46 79 80
{LAER 9 37 74 71
SIESIETR 19 15 15 14
FEAESETR 58 2 44 48
&it 91 120 212 213

IR B DTV CEE TS (van del Voet etal., 2003) & b d% & | agricultural crops & grass, animal products,
wood (board), paper ZEHVHM L SAVTZ Z EDIFDN, KEMIDSKIGIT /25 Z LT X - T AWEOX G DR LT
WD, FTo, AR - BSOS LS T LB L O REMEDER Lz, 7eds, FED 130 T
DORFEILBIRI RO 2 £ 25, Flla TRESHZEMD 5 5 9 255 L LTS (R I14.2()0b LU
I1.4.2Q2)yc ZH) .,

{EAEPRIZRE D DNV CBEA % (van del Voetetal., 2003) & Hisd 5 &, =¥ —& U CHIH &2 A
B D 2 T E, FEIER OB A e A B S BU T 72 B T L IZ L o T, AFROXEIE IR LT
%o FHZ, BEAFFS0(van del Voetetal., 2003)ClE, =x/L¥—& LTI SN DAL AR E LTUVens, AR
BIROBERFREAHET 5 L CTEELWE THY | MEMBEICEENLRE LD ThHD, o, FERTSITAF v
RIELISN R 2 2 M LSS DS T e~ T2 2 SR 3 0 | S S KIRTER LT 5,

SIEHEIRZ B AW SO CREFIIZE(van del Voetetal., 2003) & Ebied 2 & APERAD/ NS WVEIE DS EYL &
ol Z bl W ONDOERBIZOWVWTHARDHFETEFHNOND DL BR DRI TND T L
IDEAversion2 TRt TX 72V WISIENN G TS Z L5 S & U CIIARIIZE o072 2o T
Do 12120, 4, $%, AU TBINLT-WE L H D,

FEEBHIIEIRI B DM OV N CREfFIFSE(van del Voet et al., 2003) & LHied 2% & glass (coated) (not coated)<°
ceramic DML AL, BT RWEDSIGR L 72 D05, PNV NS WD LB E L DALTFIVEIRZIN L 720 | 4D
FEDORBIED DI 720 TND, 728, BEFFE(van del Voetetal., 2003)28VNT, WD) TRUF « #Erm) Mz A2 by

(a7 U= POTRERE 2> TR, B3 DIE (a7 U— ) OFEMEICH S Z Lnb, BRI
FEGH LS T2 EBZ DD, ARFZECIE, a7 U— k) R e A2 ML) Z25igdb & LD 14.2(2)c
), Teds, AEFERDY NS WZDITH RN BIMUT AT I IR A O R E 2 b O E ENTOD FIREHD D D |
BlE R E AT E T COLK BENH B,

PIE AHIFZE Tl GBS e ORGERM: « M8 Z 1) S8 B VEA AL LT, T OREE B FRFSE(van del Voet etal.
2003) & LS B ORBU IR L7223, B DAMUTE b o7z, R L7-FIAd, e i3x8E T
— X ORI ATHEZR 200 FREEZT 2720 D D TH Y | $iitT—F ORI MEDI A GRS 2 Z L1EA]
HETH D,
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(3) MEMHE 1 BifidhT- Y DIRGFEDHE
4.2 THVVTRE LIEICHWT, ik 5 43Q)DIET, 1 B b OB A RS LT,

&R

AEWPEIRIZ RO D RIGUWE | AL b7 ) OB HERT LTS A2 B 114.2(3)a~B 114.2(3)d., BREEEONRE
B 11.4.2Q3)e (T, fE¥E - Sk - FER I (R 14.2(3ya, R1142(3y0) . &AME LT, &k, BED S L) -
FWHAOMEARE < WOTHRSE, Z L GREMRBEMAROND, JilchD &, B¥E - ST (E
I1.4.2(3)a) . [ZOMEHE . Vg, T4, TLWad (NTED) 1. TR OBRBEENRE ), HETIIE
1.423)y0b), TEAHH [ToVA) 203388 TXO0%E) TWOdE) 7 ERE WV, AP CIE (B 114.2(3)c) . HL
MR D B ODNEIE L T Db B B I T & 22V 3, m® B 7= 0 OBRBERZECIL, TOE ) TOXENE 1
- RERREA ) @A) SRR REVMEZ R L TS, TSR S TRERAH) O WEEEL » BT
FEDSE DS, A OB RPN, G OREI CERBEE VNS <7 | B E Y &/ N SZRBREE AL T
STWD, —J5, THFIFORESZEL, RERdEH TREREH) TRER) THREH ) (23T, 3508 EE L C
DFERINERE < 720 TN D, MR CIE (R 114.2(3)d) . HREEDBREEA) WSO BEE L ) RV, BBEY
BOWNRE RS & (R 114.23)e) . SWEIN—T"C, K& LEIEZ R TR K E S RBipoTnD, B3 - Sk
U, AR HFIE, HERERE L, BTEORRTES, T h TR OB R E W OITK LT, IHEER
1, RO R L —EEI B 2 HIERIERE b, #RTHRKUAYDBREERE R, Fo, AMELNIL, ERIEEC
BEEREOIZ L A L% D, R CIE, HERERE L, #BHORRUGY > THFIR, B, BEOBRE
MENKE B A ED TS, AL L) LSO AN TS =RV —E MBS 5720 Th 5,
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