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OBR4HMOGE(HEES) LEEERHDOEE 7 24% 11 22% 18 23%
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[m=Tns YRy RY T L]

® I—RA Ty hRkg—CO72 L,

® ol yXA—EHDOU YA LA T LA D CO BN,
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@ IR & BRARE TR O RIS
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Y
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® HuyrFEIdME DR - BRINZE 2D DITHEIREFRN 720
> AT DR A X EFERRE, AWVEICT R0 22 | & BREEATT,
WIERE, ~N—T7 —FE, RO CO HEHE,
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ZHDFR=—RITHOWTIL, T, BTAeT — 2 ORI L iTn a3, R
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@ ERLLTEIHMLTCWDONEEBALHBHALTUELL

® [ TILHIW « FHATX AV O TIE CX AR X F R LTUFLWL
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R IX GHG BEIZ D723 5 Dy,

AR A 7 X CO2 DB D DD,

CO2 DHEHN 7 LT & LR TRRIR & L TEWD TIHRD,

HEFEDMENE EBRBEITE LUV DD,

BT X OBLE D FAERRIIERBE AT MR D),

AR IACY I CERBEIC B VDD, FEND),

WM VT DRLE DV HRITBREIZE LTIy,
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B OMER=—RIZHOWTIL, WEETFEORITHRA 2oL, & MEIEES), HEs
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24. - REERRE LT LCA FIRFDEM
24.1. BROEME

(1)  BARRHUESS

FGATHAINTEZAL N (LCA) IZOWTIE, 1990 4EA%7 & AR EITAFSE -
ISR E o7z, TOHEES L 72> T-DD3, 1998 FEEMN DG E - -1 EEE TR E S
A T A 7 IVERBERCEGHIEANBAFE ) (@FR, LCA 7 ey =7 k) ThDd,

AASMGHEASIT, F7n Yy MISIMLETESD > LT, HA LCA 74—
T DITHE - BRODA Xy B ) T4 (2L R R, COx PEHESOBREANTT —
&) wREE LTV A,

INFETICHABRGES SO AR SN A R M) FT—% (LCIT—#) IZLLTFD
Y ThD,

@O #K - Bk LCL 7—# O (2003 4F 11 A)
> K RO 2 X5y
@ MEZEHFED LCI 77— X220\ (2006 44 A)
> FEo— MK ERREDRIFAL, RIBCEEAME, PEMES T, B4 FER B
BHHRD 6 S
@ HOREZESFED LCI 7 —# {220 T (2007 46 H)
> TLAJFR, SRERT AT —, BTAR—L, BERAREK, SkEalREko 5 S

Z0H5H, ODLCI 7 —#i%, QOIZHEFHIN TN D, BIfE, @O ARMESSR
— LRV ENTEBY , ARICAFARETH S, 708, LCA HAKRT 3+ —F LDT—
BR—2 (ZEMH - BED 12T, 2006 EEICQODOT —H MRk & i, 2009 4EEEIZ—HT
DEFEIZ DN TIEIEA Tl TV 5,

Z 2T AABRRE S SR — A= S T Q@D T — 4 O 277 (X
2-24~27)

2. Zhoo LCI 7 —2 1%, JEEHRE O, ) ~BSRTHN AR L L TR,
M BEROME IR N La&Te) | BERMIINGN Lo TWD R, $o, T—F 4
FEDOBETARLF— « P F—EHANEOMREIC LY | BIRER T L —FUHAL K
O COL BEHFEHNL AL L TN D IR E T D UEND D,



< R RO SV GFRIZAEPE TS0 COHHIEN SV, ZiUTy 77 b VT O HEIND 72N
BIREER 072 AR =R F—EHERZ V2D TH D,

+ FE=— MRS B ERE NS D O/ LT OIS0 BT, 32— 2 =D R LA
RWoT, #atflioH T CO PRI b 70,

- CHTREIU I LT (RIGEAEIE L) &R IR @2 e =L — RN
<. COHHHED R B,

< AP OFIET DT v TOMMEBIEISRD COPEHEN L,

kg-CO,/t
1,600 90%
1,400 1 80%

1 70%

1,200

1 60%
1,000 ]

1 so%
800 | —

1 0%
600 | —
1 s0%

400 — ——

20%

200 |— — 10s

, LI, . /

LHEa—-ME  LEERERAE REQKE PEREIR BELHEE I R H R

0%

= 4 ET#HDCo2 I CH4 #3002 C—N20EkC02
[===1 235 a4 | 1olve}] . T EE O c02 —o—EitFAE

KT — S P IHEAR « FARA~EER « T T~k ~ L P~ OV AHRIEIIY - ik (BT
SO (s, M, BEREIEERV)),

2-24 R & SnfER] COg PEH &
R ARG A S THEEFED LCL 7 —Z 125\ T) (200644 H)

- ERERIHRO BRI = RV T —EHEN D2V, ARV RIS, AU, A
W N TEEEIAR D =RV =0T T 7 ML TREEIR D =RV — L0 D72 LIk D, ko
REE « Wl LT OREET XL —T7 T 7 "MV TREED 1/3~1/4 L7 >TW 5,
 BEPEEGRI I L 7 R R O L T REE T RV —3 T T T R LT REET RV — L 0 b7
<. HEPHHEEO =L R—FHEMNBWZ LI D, o= bRV R L o TN D,
© RIEEERIL Y 77 bV T O—ER Ny FETRIE SN TR Y | O RV —FHAL 20,
TR ED ERREIRREE U 2 < o Tnvd, (N F48: 33,600Md/t, HHcAf#ZE : 26,900MdJ/t)

MJ/t
35,000 90%
4 80%
30,000 —— o
_ /’/ 1 0%
25,000
= — 1 60%
20,000 — — 5
15,000 [— | @ o e
1 30%
10,000 |— — — —
1 20%
5000 [ 1 o
0 ~ . ° ./ o

EEa—HE R ENmI AR FEDER hIHE T BELEE R AR

(= kBT — D AEARTILY— O RRNT LY — —e— ERAAH
T — H TR « BR~KEE « T b~k ~7 L 7 b~ PO OV AR - gt (RS T85>
SOHRLARE (s, FEH. FERIXE E720)),

2-25 AR E R HE
gkl PARGGESSS [ E LR LCI 7 —Z 1220V (2006 4E4 H)




< EPET YD CO2 PEHEEAL LB AR — /LAY 420kg-COo/t, FIBGHEIT 750kg-COgo/t, TEMUIZ

970kg-CO2/t DIEE 72> TEY | FELRIER—VFEHKEZ 1 LT5L1:1.8:23 &72oTW5,
kg—-C02/t
1,250

1,000

750

500

250

BAR— LR wRAEF B AR AT

B E£ETBOCO2kg-C02/t) O iEH-FuTHEDCO2ke-CO2/t) DO H#EIHEDCO2(kg-CO2/1)

BN —/VIFAR DAL CTHAE)  SMEH T A F— & L AFRRO A RE B =R TN A,

K EBROITENL CTHE) « mk AR, Rk PRk, B T HAR—/VOAEPERI R TINE Y,
KAHRD VI = 150 5 SN EPE R LR CTINE A,

SEEROTIINE - EARFIRIRE, /R BERE, BB =— M EBER T HiRIS I ORI A&
D 6 EHNDARER =R TINEN,

KT — S THIIHEAR  BIRA~EER « T FAb~lig~ L e~ DR OV ARIEIIY - ik (B 7
S OHLIRE Mk, . BEEIEER)),

2-26 MUk & VERD COg JFHNT D Erifig
R BARMGHAS THEREE O LCI 5 —Z 12250 C) (2007456 A)

« BRBFRIE HLAT Db A = 2L F—FUHEAT S B AR — LR 6,250Md/t, AT 10,850MJ/t. PERGIS
12,250Md/t AT VX —FHHEAT ORI 1 0 1.7: 2.0 720 1HE COLIEHR L s U7-Raf%
L7poT5,

- FERO b AREMEI S CO2 HEHFEAL OB A IRDEEFNZ 2, CO2 BEHFHALO M A

TRV —FEN DR LY R0m ER L 2o TN D,
MJ/t

24,500 '—
21,950

21,000

17,500

14,000

10,500

7,000

3,500

0

BAR—ILRAE R#EEH B iRk FRTY

BiEBEIRILE—FEELAMIA) OFEFARIRILF—RELM/Y OEEPMIRILE—FELEZMIN)
SRHSMIIX 2-26 & [RIkE

2-27 Mk & VERR D R )L 28— [T 0D B
R AARMGHA S B LCI 5 — & 1220 (200746 A)




(2) AEBEA—L TEHSEAS

REBAR—/VTHEEAESGS T, ARt AARMESGS LCI 7 —4 & 2007 4FRI2 940 L
7= LCI EEREICH & ST, BeR—L v — D LCL 7—# 1Bk « AF L TWD, F
TP ZOT =2 ERRA L CTITAF v 7 a7 Dl aEI o727 — 2 bREL TN D,

O EAR—no LCI 7 —#EEMEE (2008 4F 11 A)
@  BeAR—/L OBE T 3L —FHAL L TN COs HEH &R EAZIZ-OUV T (2008 4F 11 H)
B BAR—LETFFTRT T aTFOlisEE (200945 H)

I TR OICEBIT AR —L 1524720 @ COo HEH B BN BB 2 [X] 2-28 127,

& HEOEH
- BAR—ILFEDMATE . L520XW309 X H126 (mm)
¥ RERBEOISAFVIALTHOEMATEERTE
- JREER 0 S0+ 210g/m / PLAI20g/m / SAF210g/m AT)L—k
- BAR—ILS—MERERE ;- 078m
- EinE
[ HtE= (WA TS BAR—)L T 1) 9t/10t H, 200km
BAR—ILfE (BEA— L THE->FAEEE) 4000 m/4tH 100km
- HREIR . EUREERE® coO: HEEEEFEMICEFATUOET,
- BELY - BEICES CozHiHE. h—Ro=a— I DEZIZEDE,

RELGWVEDELET .
& &
Toq
e ey Mg I
: e e %
i & P E I}_‘[\ F I —)
i s Ll B w o wE | L
:**?%ﬁ%*@?@i-’ﬁi ;
1k et 2 s | B
! i ' © 5 i

147 0.144
LA 0.069

K7 SHIRTOCOMHE (BfIlF ke-CO2/78)

EBER—ILDCO BEHE
XA TRTHHN SN CO:DBE BR—ANY D = A THEASIDEE)

2-28 BAR—/L 158D COg HEHFIHANT
Ehl  AERR—L THSEESS AR —L e T T RAF v 7 a T FOHEkt (200945 H)




(3)

(M) At A et o 7 —
AARODEML B T D1/ —{HE K O CO HEH I DWW TIE, 1ERT — 2 MFEL
IR flz, HHEITEEE O 245 TR CRIgEIR) | Sy — R 28
ELT=RF—HERLD CO PR RAMAE LT, £/, FARMES 2O 25T
Y — RO T TOMBIIRIC OV T HREZIT 7o, 20D OFARE I,

TEHOWMEEICLE D E O, BN R v ZicbfgiEisn g (K2-29) .

® KDV YAV MURDBREEANT — X ODWEK DT A T7HA 7 VT A AL MR
(2004 43 H - 200543 H)

2 AT

OV FREREHRIVEE
OEREMEERAERRLVEE

BT —F

@i = 1+ = : 200t
O HEM 135
(EAExRHBA: 15407 8)

1 (B12)

Ol AEM:1,4095
(HEAE X [REA 14207 8)

'ﬁ B 1

Q4TI - 35,000km
(1t =Y FEYHEHEFO;
17.5km ~'t)

* HUY SRS T b O,
TRTF—EALEIRE

OFHBERE 7,778y
(BAE: 4.5 km.~ )WL)

OB U R D
CO, B E:

20,412kg-CO,
(7,778 vk L
X A1xB1)

5K 875 [0 4 B e I LA
10.2kg-CO,.~ i #Kt

4l

* 7,778 vk +2,000t=3.9)v kLAt

7 8 B 4R + 75 & 4L B P T B 46
18.6kg-CO2.~ & #it

> @B R =& 2,000t

f§2-3+5
FERM
/‘."?—7—:1~2ﬁ ‘\

| @rsvrar—ni1~28 |

| @74—suori2~3s

| @4527:28 |
\‘./\"'7—93'*‘11;-1-.% \/
T 6
T EBAUTUR

@H V200 vkiL
(IR x FE 0.1y AT

@M 2,200 v kL

(S x B 1.1 uvm/ncgk

@& 5:27,800kWh

NETE lﬁi.‘ﬂ_ﬁ:‘IS.QKWh/td;‘

@ /KIE :45,2001) v k)L
(lnEEe < [REA 226wkl t

fa7

BolBREEER: | v—FRaE. o

8.4kg-CO2~ & #ft |t 16,772kg-CO2 3

* 2003 £ E =M
&Y, ¥ L3 10%)
v

QE A —D—RITHEE:
1,800t

QOHFER: 1178

(EAE x[REA:154t78)

Q fi10

(R38)
W R PR TR B ARL
4.9kg-CO2.~ & #ft

LCEN% SR ik

OCO Sl &:
464kg-CO,
(2001w L

x A2 xB2)

@COHHHE
5,774kg-CO,
(2,2001)wk L
X A1%xB1)

OCO, i E
10,508kg-CO,
( 27,800kWh

xC)

OCO. =
26kg-CO,
(45,200 v kIL
xD)

AEHOBGRBE 38.2ML- vkl AZ:HVYLOBEERBE 34.6M)S UL
B1: 8RN CO, RS 0.0687kgCO, MJ B2: AV OCO,HHFEE 0.0671kgCO,~MJ
C—MEAFTEEOHBILITRDCOHHEH 0.378kgC0,~kWh (ZFEiF)

D: EKEDCO,HHFEH 0.58kgCO,~m3
(COABREZFESCESHTH1999 2001 EEDTFHME, RITHRESEFHEY)

X 2-29 kY — RET L EBREANT

L EE AR o 2 — TN 7> 7 2008)



(@) A=K7 bFY v MR

SR — R T b7V > MARERTIEEIC K Y | 2000 4 kD | RRARIEE
5 (PCR) OFE, WEMTHN TS, 2010 4F 3 H 17 HERAT, 75 f#ifho PCR JH
SHERNEISREE S AL, F0 5 B 30 PESIT OV TIE PCR 283878 4. RIEIEEICE & 5<
H—R Ty N YU v NOFERIMTZD LI TNA,

MY VA 7 VBT, BRI, Advads, SORREOMRRGRO PCR @ENATL T
%, 2010 X OHRHED PCR IXFRBI Gl %,

%221 pAaniERIEERNE (PCR) JRENIE - s8Rl (D A 7 L)

5% PO RIEFIR PCR Hi3E - g8k
JEUHE HE O H A A2 PCR Jii% : PDE-051
B RNGE 2/19-2/25
FJ =k ETT RS PCR J5i% : PDE-048
ERINGE 2/3-2/9
A b — AR (%) TBM ARHEH
AL HIR - FEZEREIR (R (fh) AARRIRESE#EAS | 58 PCR : PA-AD-01
AR SR e (th) AARRESE#EAS | 58 PCR : PA-BB-01
TrAI e N — () 2EACEWHS 27 PCR : PA-AR-01
HEH - s AL, 4 HASHREL L T30 A 27 PCR : PA-AZ-01
D] 4 AASHREL L T34 HRHFE
FEFEAL TR BEAR — VISR | (D) #E b PCR J5i% : PDE-042
B Ut A7 | HRRY YA T VR > 7 AORE B RNEE 2/1-2/5
IV PREFRIY— B R
BESEM) OULEEM, LR, VY | (R PSSR PCR J5ii% : PDE-040
AT NA—E A B RABE 1/27-2/2
FEFEWIERIL ) — B A ) 2 F I 5CDE | BRASEKT

GE: =R Ty b v R R—b— (httpiiwww.cfp-japanjp/) (245 2010 453 A 17 HEFSOEHR

7o, M - B PGLFERIE ERME (PCR) FRERIC, BRI (RN E B,
HEPEBPE D CFP A RN AEINDHIALTHD (201049 AH)

(5)  LCA Wf5tam 5%
MSTATENBFEHEAHEIEEAE O JDreamIl (BN ESSCRT — Z ~—R) Z W,
WMOTA THAINT VAR VT —< & LIz G0 E MR L2 (X 2-30) .
M & [FATHAINTERAAL ] ORFEFETOE > MI 1993 FELUET, 1997
IR, 2001~2002 FRIZI/ NS 72— BBV | 2009 FICKESBMLTWD (&5
7B o HASESTRIZBE > CHATHIRBROMEM TH 5,




45
40
35
30
25
20
15
10

13 15 15 13 13

1Z 1Lz i

11 10 10 11 9

T, 6 s 77 = 6 65 s s 5
_fo,j___l__l__l_s____i_z___
° mm BN I , I , I Sl I I I m S I

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

EHH = SHAXE

(Mpdzsh fand 714 7 A 7T EA AL b (1992 4ELLETIZE » R L) )
(JDream II (RI2HANES SR T — # X—R)  fREERET)
X 2-30 DT A TV A INTVARX L MaT—~ & LIzin OB HE

7272 L. 2005 FLIRIZIAT ST SUROEEE A — BP9~ 2 & | Mg Tk » b L723THR
OHFIZIL, MOTA TV A INTBARA Y NEEEOT —<IZ LW ORI RNLTE
FNTBY, KHEOBINCEET 57— iREILH O EEDND b DITITE AL
WBl=bpuy (F2-22)

728, JDreamll ([ARBGROMIFEIEF & LT, 2010 4F 3 D% 5 [MHA LCA 2
TS R BRI FRrstikS il STV g,

LIME2 (23317 2 85K mN T BRARE IR OF S RE O (U 22— « B IEH R
LCAIZ X 2T DOAZRFIH > AT MBI D098 (FERRHT)

BRBIBUEA 7 ) — X R—D A — R 7 v U b GREEBHRS: « BRETEIR Y
YA I NT WA HERFERAIED)

HIGERFIH > AT LAOREHIIT T2 A 7 A 7 Vil GRRKE)



#2-22 TR&TA 7HA 7)) Bk v RICER (2005 LA, HAGE)
FAT SCHRAL R failat
EERRORINOEEEZ 2 D FER TR IEAM LT ORI & ,
B ; . SEdE Vol.54, No.1, Page42-46 (2010.01.01
2000 | gl & By bt e RO [ Volo4, Nod, Paged246 20100100
ey aa P 5 - HAREIRIZ2 235 Vol.46, No.6, Page278-287
h 2s A =k
o8 PSRRI RE HE(PCR Product Category Rule) (520?)2/1@2%3)% =5t Vol18, No6, Pagetl6
FTARAURS (L FREL AL R D —EY A DU TN KD T A TV A TV | BilEs 2T LIRS Vol.37, Paged15-421
CO2 EIBEh S DOF (2009.10.24)
LD TORELY T4 79 A 7 NOFRICES REEFN-7 | 5% % T % £ 3% (CD-ROM) Vol.75, No.9,
A TP A T INTEAR L NORHE & ZDFIE- Page1062-1067 (2009.09.05)
HEWRGTHEIC BT D= o ) — B T~ LB O EGREA B R Vol.82, No.4, Page51-56 (2009.07.10)
qtrﬂ%L\ﬁ:\ =
SRR R L7 RV A b s & LTk s £ VoL1S, Nod, Page25250
e UL TR OFEERR] LCA HICRET 2 FHIFRE - — AV, ¥ 75 A | A REEESSM R ESTHE Vol3sth,
X, H AT T DS Page89-92 (2009)
COBEHEIIRSE 222tk L bR CEEAIEZ TR 2SN ER— | A7 — F v &R v~ 2 Vol.28, No.329,
2009 | V& TT oL DT — X B I Page18-21 (2009.07.01)
g o NN @ E% o g T. 4t M  No.712, Page37-41
RN TOBREERIR X R — &7 K (9009.06.25)
" s Imaging Conference Japan i L4 Vol.2009,
MOYYA 7V EHBEE Page11-13 (2009.06.10)
B~ XU A FURT N PGSR A BRI LET S , _
—Er Ty FFY Y MCIEE JAGAT info No.453, Page52-53 (2009.05.15)
FeAtickBi 5 LCA ~DEY FA N T HERERTITZC3E No.47, Paged5-49 (2009.03.31)
MFELHREFEZ SRS BREET VL) ZA T TRET VL [ma~— e
71 Ol LB BARSGS wiERkom s | |1 RE S Vold0, NoT, PageBiss
s (2009.05.01)
i
R4 Lt 1 e B KM 22255 Vol48, No.2, Pagell3-117
BETREARCEFRR BT N —) (J-STAGE) (2009)
LCA 70 RLI- Gk} BRI B 2 BRETERE & MR SSSHRifrIHiER | % %5 #¢ F Vol48, No.l, Pagel50-154
B DRZ D0 11 A a5 YA o5k (2009.01.01)
H—R 7y NFU > MEREEEER GHG HEHER X 2UHNE 7 | s rn (P S i 2) Voldd, No.12,
—Rr 7w 7Y v NEEER &A% OB Page1110-1119 (2008.12.10)
UHOHIBREEIE VR A A v 2008- i & th < BEEMER- VA 7 | i T #£ #f  Vol43, No.12, Page756-760
JLE R A (2008.12.10)
. ST T AADEFRFERRNENIIEES TR
2008 | BiiEIbf 0 LC-COs BEEER BRI THEIC DU T Vol. 17th, Pagel2-13 (2008.07.03)
W AERD ST NA AT T AF v 7 fEWENR A - 2870 A )
e JETI Vol.56, No.5, Page114-116 (2008.05.16)
BRBEICRAN L M FIRER Y 7 R 7 BB —ADLDTH ) | T echno Innov Vol18, No.l, Page67-73
— /VRLERRI? (2008.03.01)
INAFZH ) —Nvayy F1E ZOHEE %557 Vol.104, No.9, Page28-31 (2007.09.01)
2007 | o . e L Ay H AEIR 23 Vol44, No.3, Pagel44-148
HEDA 27 DBR LS (2007.06.30)
Bibi- CSR 2> 8- FIN RO ol Ofha) EIRILA > 28 Vol.2006, Pagel-8 (2006.09.21)
2006 | S 3—Y A U AOFTIERLE DI LT 22 [B] ITAROR | 4% LT HAF# A 22 Vol49, No.3, Page21-27
BN & 7 b AR OHTT 7% (2006.03.01)
g T = N H AR B R S R - PR R R
PESHRAR A AV VABHEGIRD 7 A 7 A I LT 'R A R Vol.2005, Page39-40 (2005)
OV B A 7 MURDBRANT — X DWER T A 7 A ZVTE | Epk 16 4 sl Fl S6m e sl 55 dr 2
A AV MR DA S Page95P (2005)
FTATHAINTEAZ L b (LCA) (-8) A X2 b UAHHZIIT | J Jpn Inst Energy Vol.84, No.6, Paged97-502
2005 | BESIEOE Y HFu (2005.06.20)

(o) =787~ BSG~OR Y kA

a3 —7 w7 Vol.33, No.b, Page56-58
(2005.05.15)

TV = a =7 4 7 BRSO Taa ) — 78RS
~JLABE LCA [HSRA PGSR OREEDO O EDIZ HAT FF /8y 7
(%

a N —7 v 7 Vol33, No.2, Page32-34
(2005.02.15)




24.2. B OEM

(1)  LCA Mstim s

X1 2-30 lTR L=k DIz, & T A 7V A 7T BA AL N 12X % JDream II (Bl
BANES ST — 2 X—2) OB e » MESIE, 2 OB BN LD LSO TTRZ0,
712U, HAGESTEROY & & [AERIZ, 2005 FFLARE OSSR 2 — BT 5 & RO T A
THAINTHARX S FEEHEDOT—<IZ LW EDNREh -T2,

B2 ok, £ LTa—nm v Tt T % LCA W22 T, B TALEE Y 2T AT
BOTHENEN A SV TWD T, T2 DLRETH AKX (BEETA) Z2HIE
T5 LT, VA 7V EEERD (=X —EINEED) OWTNRT A 7 A 7V THF
D, LWV ST ERETH D,

HARDBUTIER S AT A CIIMSEIT AR EAREE S du, BN I ch 5
7o, NI Tvs U YA 7 v Tiaie<, BEAlvs U A 7 L OFHIBIA, R (R 2
—) WERTV TV ARFOBREBITR DN H 5, 7272 L, FEHERSCHEHE T o= x
NI —HEREEOEVNS, HROEEICG S To T — 2 ZWET HHERH D,

AR I TR0 E < 72 508, BEEAU & TR 02K TOMRY Y1 7 LV OFHli &1 T
STMFRDO LV E 2 —f@m3l el LT, TRl 2 inZET b5, WOk, HkE s E
TEBERMLERS 2 DIZHEART U A 2V L=, BREERICITAERITH D Z L 2K+ 517
e LT, RIERFTEIES BErE A EREIAR D REiEmn B E SR L v
F L] (2008.6) (IZBWTHIHAIN TS,

® European Topic Centre on Waste and Material Flows, Review of existing LCA
studies on the recycling and disposal of paper and cardboard (FINAL DRAFT
REPORT) (200444 H)
> (W RO U B A 7 v L BEFEITR DB LCA RO L B 2 —)

%2006 {2, European Environment Agency (EEA) @ FEESCHRIZISIT D LCA 4y & L TULER,

® Paper and cardboard — recovery or disposal ? : Review of life cycle assessment and cost-benefit

analysis on the recovery and disposal of paper and cardboard(2006)

> (K- BRI R & DFEFET R E D2 K - BROEIY - BEEIZBAT 27 A4 7 A 7T
TARX Y P ROERESRTOL E2—)

® R ViHFEREET (Tiedemann et al.) , Life Cycle Assessments for Graphic Papers
—Environmental comparison of recycling and disposal processes for used graphic
paper, and of paper products for newspaper and magazine publishing and for
photocopying (2001)
> (HIRRRDOZ A 73 A 7 VT ' A X b —HEAOHIRIR, Bk, M
ah, IE—HRD Y W1 7L b BEEEAER O BRER I D FLE)

@LIFTIE, A ¥ —3y MEZLUVRR L, KHEOHW ESZIR b L Ebhb,
KK DBMRIEREIC L A LR — RMAERRTT 5,



(2)  Report on the Environmental Benefits of Recycling (Y 1 7 /L OEREE I OHLE
[ZOWTDOLR—F) (2008 4F 10 H)

AKUAR— FD3IT7#1X,. BIR (Bureau of International Recycling) T#» 5, BIR I,
1948 FEITRRALE ML, 70 7 [E7> 5 800 1 « HHADMINEE 92 U WA 7 )VEERE D IARHIIEER]
MEECTHY, NN —OFHT Y o v B/ VICKH M2 5, 7l % 52056 L 7= 0%, Imperial
College (2> K>) @ Sue Grimes ZixDF—ALTH D,

SR (U, Bk fh. =v oL, #, digh) RO LCI T —4Z2HWT, U
A 7 NVOBREROFEEZFHUI L7 b O T, CHFAEICE N7 —ZI2 X0 FHlicSdh
HON—=U U, BAERENEICONT, BAEENTZY O L —HEEL
COz HEHEA M L TV D, FHIROS S, = /L —1HE &IE 47%. CO2 PEHEIT 18%
OHRFEH RN HIAEN TN D (3 2-23)

G (AT AR 1, S U EITEIRERE D B OB FEE T FARA
m@ﬂﬂ%%%%%®$%i?k@ofwéo%@%ém\A~V/mi&hﬁ%ﬁﬁ®
AFEE T, FANMITEROBIN S EAROAFEE TTH D WL, MESLOAPE, i
W, BN TRIIE EhRY) (R224)

#2-23 N—=U UM EFAMOT L — CO Ll
¥V, . Bk Sh. =v o u, # dligh) &K

1075 t ét")G)I;?)V\’——/ﬁ%;&v'ﬁj"f’?)b[ J:é—éI;?)b:\‘—— (TJ/10 7 t)

Material —L h =i 3 000 Tonnes
Aluminium 4450
Copper
Ferrous
Lead
Nickel
Tin
Zinc
Paper
| |
t 24724 D O, BHHER U o0, Bkl (F 00,1075 t) [0 P e
Material Primary Secondary Saving/100,000 Tonnes EEW=ThGwy L
(% Savings GO in paretneses)
Aluminium 383 29 354 (92%)
Copper 125 44 81 (65%)
Ferrous 167 70 97 (58%)
Lead 163 2 161 (99%)
Nickel 212 22 190 (90%)
Tin 218 3 215 (99%)
Zinc 236 56 180 (76%)
Paper 0.17 0.14 0.03 (18%) 2

(RRIE, BB, BER—L . OA HIfK, ARIHAK, WK 5 TR AT 0O B E)
T FEBOEEA TTRROFIE CHID Z & T, =V F—{HEEY 70 CO PRGN @ T
t-CO2/10 J7 t+TJ/10 J7 t="T t-CO2/TI=t-CO2/MJ, = DJFHNLZMIZHDOWNTHE T D LD T/hS 7
& 725, $RD COPEHEDEE (S— 08 0.17 T t-CO«/10 /5 t. F48h : 0.14 T t-CO»/10 /5 t)
DIHTEO O FTREMES B OISR, 7272 L, W8 OfR72B e (FAEMIT S— U c T 18%
OPEHHERR) 138D 570,



#2-24 KOV AT LBER LEET — X
Reported Energy Requirements in Primary and Secondary Paper Manufacture

S * manufacture 'L 5 SLFED
A Chemical: 12M./kg e Y 3EM ke B
35.2Md/kg |Mechanical: 28Mike Harvest 22-53Mlkg Sorting scrap 18.8MJ/kg

v L
Thermal: 10.8MIkg Debarking Shredding 16-21MMkg
Electrical: 4.5MNkg Jr - N P
- Thermal: 0.4/
Lhipping l El:cr{rni?al: 1.4Mﬁg
Mechanical Chemica rapulDe
Pulping Pulping Hydropulper
v 4
Hydropulping Deinking
Blend Chest Blend Chest
Refining Refining
Screening and Cleaning Screening and Cleaning
apermill Papermil
FYywy ‘J‘ L v + LA A L 2
Paper
Energy Use and Carbon Footprint Data for Primary and Secondary Paper Production
Measure Units Value
Thermal + Electrical Energy MJ/kg 108 +45
Primary Paper Production + Recycle MJ/kg 22-53
Primary Paper Production + Incineration MJ/kg 11-40
Closed Recycle Scheme with Nearby Papermill Mg 8725
100% Primary Pulp — Chemical Process MJ/kg 12
100% Primary Pulp — Mechanical Process 28
100% Paper Recycling Rate (Energy per Ton of Total Paper Production)
Chemical Primary Processing MJ/kg 4
Chemical Secondary Processing Mg 13
Mechanical Primary Processing MJ/kg E
Mechanical Secondary Processing MJ/kg
Primary Manufacture (Total Energy) MJ/kg 28-41
Recycled Manufacture (Total Energy) 16-21
Specific Energy Consumption — Primary MJ/kg 8.7-16.9
Primary Energy Used in Secondary Production Mikg 36.2
(In Terms of Waste Paper Treated)
Primary Energy to Produce a Clean Fibre Pulp from Wastepaper Mikg 3.9
Overall Energy to Produce 1 Tonne Recycled Paper MJIKg 163
Measure
GHG Emissions .
Primary Production tCOzeqft i 0.0009-0.0027
Secondary Production tCO=eq/t A 0.0013-0.0017 ,
Attt -
CO= Emissions (In Terms of Waste Paper Treated) tCOat 7 14
Secondary Production //
GHG's over 20 years (In Terms of Waste Paper Treated) fCozeqt | 1.4
Secondary Production &

Text written in italics signifies the secondary process. ,

Benchmark Energy Requirements for Paper Production '

Paper Recovery Method Energy Requirement Carbon Footprint

(MJ/kg Paper) (tCO=/t Paper)

Primary r 00017 )

Secondary 18.8 ' _0.0014 |
*BIR @ Paper Task Force 7% 2002 4F(Z 20 L 72 ARG R L & ST 5, STIRY 2 MZdH D Tae
BEDA T 5 LB s,
Lifecycle Environmental Comparison: Virgin Paper and Recycled Paper-based Systems, prepared
by The Paper Task Force: White Papers, T.E.D. Fund, Editor. 1995, 2002, Environmental Defense

New York.



(3)

Environmental Trends and Climate Impacts: Findings from the U.S. Book

Industry GREEXHIGOEN A & KdmA 737 b7 AU T OHRBREFESEDOTLR) (2008)

AU AR— hDFITHE1E. Book Industry Study Group (BISG) & Green Press

Initiative(GPD T& 5, BISG 1. 7 # U B O OO IEBRER DY 1976 4E
L7 IEEREEREC. 2B ERUCBIRT D

=AY

2001 4l
AU R— b, ST,

EUTIN

= avA

- FHRIEE KR OFE(E 21T > T %, GPLIE
STz, HRR - HRSERDBRESHIS 28D 57 A U A OIFEF R TH 2

HAR, Bl EOHRRBIREEE ~DT o r— b

AL

H—iR 7 7Y v N FEE W HIRESEPESE OB AT — ¥ D, BREAMK
TR D

ShEERNRLE

DL, =R 7y b7V MREE W HBIRETEREZE DL

T\ JJ\T \—I\FIJ[ ‘éﬁéo

ARUR— b T, BROAFESR AL ) =3 —JHEH KD CO2 721 T . A

LTW5,

I:In

5235 = Vit A N VA

HE VST TEREIN TWAREEL GOIRBINT E LTI A 7V A ZIVEHn T

NTND,

ZD, HIOD T A 7 YA 7 VERRERIOREYEH ORERELE 72D & . BN S DR
FHRE (ERINTAMCE ENDIRFEEY, EERFICHEHELE L GHELZH D) e

B0 60%LL Lz 56D 5, TS DS

P A 7 I ONTIE, RIS

EENTWD BRI TH D,

aiﬂémyﬁ%lﬁlﬂﬁ“é
(# 2-25, ¥ 2-31) .

&l

ST, SR TSN R ROPEHIR & 72> T D, U

22 B2, <A T AOETEF

#2-25 T AV HOHMEREEENS DT A 7V A 7 )VERRERIIREZ AR

TABLE | Carbon Impact Areas for the U.S. Book Industry

g |

SR

ENRISLA
1837

(Faumi)

IJ\JL.

I)ILL

HihRtt
(FEZF

EELLTO
AT
BEENALERRF D
I4F -[EIR

Segments of

Share of
the Industry Carbon Emissions
Forest and Forest 62.7%

Notes

Harvest Impacts

61. 22% | {RELms
[ZHhook

Paper Production,

26.6%
Printing Impacts
[ 22. 49613304 |
Landfill Releases 8.2%
(methane)
Distribution and 12.7%
Retail Impacts
Publishers’ Impacts 6.6%
Carbon Storage in -16.8%

Books and Energy
Recovery

Harvest and transport of fiber to the

mill constitute only 1.52%; the remainder,
61.22%, is removals of biomass from the
forest. A portion of the latter is offset by
storage in books, recycling of books, and
energy recovery.

Paper production at the mill constitutes
22.4%; the remainder, 4.16%, is printing
and binding.

Methane releases from landfilled books.

Distribution is for books to the market;
retail is energy consumed in stores.

Publishers’ impacts are energy used in
offices, internal paper consumption, and
business travel.

Books store a portion of the carbon from
biomass in the products themselves;
incinerating waste, although it has some

of its own environmental risks, recovers
some energy.




9,000,000 1 | MDD
RFER
8,000,000 = 7639446
= | # (F5R%E) |
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B ~N
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—~ @ 4,000,000 1 "
COqz| & Emissions
?ﬁ % 3,000,000
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E
o % 2,000,000 1 m b:kva
t X Hﬂh‘ﬁ#i p—
N2 L | ENRISA | prine i} | mu,-us
S 1,000,000 m’““
g L sxs,on 417
5 m,wr 304,
o 0y I
-1,000,000 -
Removals / Storage (res Beelt
2,000,000 [EUR /B (74 F A E4iE) | I
Forast Farest PAWGRG 3T Retail Energy Rexyding Carbon in LancHil
Carton Loss Harvest Production Binechiing N:Mh.mn Efforts Books Em issions
Emissions (black, positive) and Removals (red, negative) E%E fﬁbf
o

4 2-31 7 AU AOHRBENEREFENS DT A 7 A 7 )VERERIRFEDE R (CO2 #15)

HREREEED 3 —R « 7> 7Y b (CFP) 13475 1,240 5 t-CO2 T, Z3uZiR
Feub 30.86 R CEID &L 147~V #) 4kg-COs2 & 72D (3R 2-26)

#9226 TAYBIBIFAELEDOI—Ry - 7y N7V (CFP) &

TABLE Il Carbon Footprint and Key Figures, 2006

Number of books sold: 3.086 billion ARSTARA : 30. 86 fEH

Number of books produced: 4.15 billion FEATHDER : 41.5 (8K

Paper consumed for books: 1.6 million metric tons FAfREFE : 160 75 t
Returns/unsold books: 25% i%ﬁéﬁlz:goo/;ﬁ%ﬁ 5o

Recycled Paper In Books*: 5% 1E*|3Elé'| 11" ) CFP _"4 b1kg0—CO .
Carbon Footprint/Book: 8.85 Ibs. CO; equivalent An?‘l’ . 6FP12 s EE g €04/ |
Total Carbon Footprint: 12.4 million metric tons ne ] ¢4

*Estimated average for the printing and writing sector.

* 8.85 Ibs (R K) X0.4536kg=4.01kg



£7o IRBERRTALSDIED, AERKIGGWE, JoRARTEFED 12 5152 VT,
FIRIFIREO H#E AR 2 5% BHRHEEE) 7226 30%I2 L7SrE OB AMH IEE KA H
RO RENTND, BEDETH LD, WO OWTE, HlRZ < fbitd
CEICKVHm SN DR & 72> TS (X 2-32) .

AOX

BERR
S

25.0%

2000%

15.0% +

GHG

[ rezine ] HFRIE
100 oK | BTATR
B
0.0% 4 T T
Woeed Use Total Saibhar Grnnhoue Wase Hitregen B ParSculdes Schida Hac ardons Total Vls
Dhoide Gasees Water Owihes Bar
Polkimaits Sailfar

Source: Environmental Defense/The Paper Calculator.

GHG : IREMRA A (R ORI E720)
AOX : WA VAR ~u 7 AL¥)  VOCs : IR LAY

2-32  FIRIAARO HHE AR Z 42 5% 02D 30%IZ L72rE OBREEAMHIRENR

1) ARicHILE U TGREN TV A Environmental Defense Fund (EDF) 13 1967 4IRS SU7-3F
HRHEAET 70 FADEREEZAET 5, EDF Od—2b~2—121%, Paper Calculator X VV9 23 = L—#
— (http//www.edf.org/papercalculator/) MFXE SN TEY , MOMME S FHECAREZRET D L. &
BEAMNEE - FREND, 2L, VR 2 b—F TSI CO D RN IHER T E 2R, AR
DHRBENFIE, 2DV a2 b—2 —& AT s R L HEH S v o,



(4)  COgzimpacts of transporting the UK’s recovered paper and plastic bottles to
China (f ¥V A TEIRESNIZEH, 77 AF v 7R FAOHFE~OEEIZLE D CO2
A 7327 1) (2008.8)

AL IR— b DIITE L. Waste & Resources Action Programme(WRAP) T, 2000 ££(Z
BN SN IEERMSR CH D, AT R e xR e Aay h T R JbT A LT
¥ REBUD &SI E 2T TR Z{T-> T\ 5,

ARUAR— MCiE, BAEGROMESE, AT, TRl L7oA ¥ U 206 HEA~
OEHE, 7T AT 7R MO ERER E LT, Bk ) =L —1HEE KO CO:
PEHEZFHME L T D (X2-33)

Figure 1: Identification of study boundaries and transport stages

Collection

-—-! "
Low Intensity Sorting | ~ — <= - ---- INdESIE 248

Consolidation

Boundary

A XY ZEANERE .
GERT=U) r;;_ of the study

Stage 1
A

i gk l : UK Load Port

Ux) 2o e

Stage 2

EPI*]Q@J?E l i China Discharge Port

(s e —

Stage 3

X 2-33 XIS (AT LEER)

ARVUR— MZBT DMl ORHEIE, CO PEHIFHAL 2 2 FER M LAl L TW 5 R TH
2o

® ifxIPEHE (Absolute transport emissions) : i HVHILA TFEET, MO ERE
IRZD S D LA OEEE) ZlikET 2 DITME = 2L —{EHEICED COL Bk
HELZBEHLIZHO,
® [RAPEHE (Marginal transport emissions) : A 5 U A~HI[E/ O 5 R &
D, AFVANLPEA~DIFVITIZIZ T T ORYENZETH D, MEfEATHLIEE
72 Th, MOFEHU - TUT—ERED CO BHEHINAH DT, ZD5EERNT,
A 1t (R ETZITT T AT v 7R ML) ZBINT 25 2 LT 5 =L —H
EBIMED COHEHEZRH L= b0,

PRAGEH BT, FAEGIROERIHE D CO PRHEANERFHEIC A2 b2 K S IcTREN



b EBLAMN, VA 7 W L DHPEHEIEEIRICR L T i H31o/h Sn e n
ZHKHEL o TND (FR2-27)

B, £ 227 oRENTZ, (VYA 7 M X BHEERNE] (V3o 7k b COx8E
AR OFAAE) 1L, WRAP X U'DEFRA (JE[EERER - AB} - JEATHIRE) DIEATIFZET
IRSNTEORI AT, N (A X k) Sl LT, ik a BURIEEH L L7235 A 0lE=E
R APEHA R (COL#H) Th o,

THOGE, 2O T3 A 7 WS X DHEEIER) 75 1,300kg-CO2 't THDDITH L,

(2 7 km OEREEEZE L CH) iR SISt 5 = r X —TEE kO COL PEH
B3, HoedHEHET 1564~213 kg-CO2 't (11.8~16.4%) . [RAPEHE T 20~47 kg-COx
/t (1.5~3.6%) &72->TW5,

3 2-27 A XV ANSHES~OFAEFREEILE D CO2 HEHFIHAL &
VA 7 Uz X D HINEEN SO g

| Ef ke 0O/t | R ERMHE
kg CO, per tonne of Absolute transport Marginal tTransport

PN & BHEIRENER

]

edian saving
recyclate emissions emissions from recycling

Paper 154 - 213 20-47 1300 J

Mixed plastic bottles 158 — 230 24-78 1550

PET bottles 174 - 210 20 —47 1510

HDPE bottles 184 — 221 29 — 48 1610

Note: Mixed plastic bottles — which are assumed to comprise a mix of 60 per cent PET and 40 per cent HDPE —
are treated separately from segregated PET and HDPE hottles because the evidence suggests that mixed bottles
tend to be shipped via Hong Kong whereas segregated bottles tend to be shipped directly to a Chinese mainland

port.



(5)

ENVIRONMENTAL BENEFITS OF RECYCLING: An international review

of life cycle comparisons for key materials in the UK recycling sector (V41 7 /L ®

BREEH OfELE « A F U ADFHRY YA 7 VERIZEAT 5T A 79 A 7 VRO E
L E=—)

AKLR—k
TIARF T TV

5,

(2006.5)

%, (W T/RL7Z WRAP

2N

(CEDIATIIIETH D . T A, AM - Bk,

B et axigil 45 LCA FED L E 2 —%2{To7LAR— T

HE s BRICOW T, 9L 63 vV AN Ea—xgéoiz, L E=
TomY ThHhsn (3%2-28) ,

® AU vs BEEIDOLE

FEHE 9 1

® Uo7 )Lvs HINLOLHEL

P 11k
® WEHlvs HNZOMEE - 1 U A, BERIAF 1 1F
® VYAV vsiRE

R 12 > F Y A U 7 VAR 12 44

—ieAdd. LA

37U AT, VYA 7 NER 22 1F, BEEVEF] 6 1F, [F]

13 > U A, U 7 VAR 12 1, SSZAF] 0 1, (A

UHA 7V vs BERIDSZ AT, /7~?</\4’ r— A TRHlS 2 B B D05, VA 7
AR E T2 DR H 0 . MO TR Y YA 7 VREF| & 75T D,
# 2-28 BEPREEERD L B o —fE G
[ 9450 vs e | [ 490 vs 183
Recycling v. Incineration Recycling v. Landfill
Material Recycling | Incineration | No preference | Recycling | Landfill] No preference
(lPaper 22 6 9 12 0 1]
Glass 8 0 1 14 2 0
Plastics 32 8 2 15 0 0
Aluminium 10 1 0 7 0 0
Steel 8 1 0 11 0 0
Wood
Aggregates 6 0 0
Totals 80 16 12 65 2 1
[ s vs 183 | | yon vs BE
Incineration v. Landfill Recycling v. Mixed Grand Total
Material Incineration Landfill No preference | Recycling | Mixed | No preference
([Paper 1 0 0 12 0 0 63
Glass 25
Plastics 2 0 1 60
Aluminium 2 0 0 20
Steel 20
Wood 7 0 0 7
Aggregates 6
Totals 12 0 1 12 0 0 201




(6)  The Sustainable Forest Products Industry, Carbon and Climate Change: Key

Messages for Policy-Makers (Fifoc iTREZRARPESLESE, IRFR, KURZAHE) : BORNIZH
~DOF—+ A vE—) (2007.9)

ARKUAR—FDI}IT74 1% World Business Council for Sustainable Development
(WBCSD : £t iTREZRBHFE D 7= O OMIREHE A7) T D, WBCSD 1, 1992 FD
HIERY X > MIZANT 1991 4RICHER 33 1 [EH Bk ADME F - CRRiE S 7B <. BifE
35 # [E7»5 200 AL T D,
AL A— MEIWBCSD | ZRRE S VRt FTRE R MRPESPEE WG 23 & D £ & 0T DT,
[FHE TREZRMPE S PEE IR, BIEHDIKBOEHANTH S| &V ERZEO L & Fifge
AIREZR AR BRI A T oD 9 HADFAZRIT 5 & & bIZ, FHWER LD o1 A~
ARV F—FIH] & RPEMPEZEIZ K DM BRI OBt & ~DOIEE 2 L T 5, R WG
(ZBWT 5 14 DAEZET N—710E, AR V—7 L b En T 5,
ARUR— M, Bk 27— LIERIEDFEE S LT D23, UNE B S L7224
EMPEMIT, IRFEZHR LRI L7222 & 2 FETHFH L T\ 5,
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Figure 1: Emissions from the forest products value chain are largely offset by sequestration
in forests and forest products.
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Figure 2: The carbon removed from the forest by the forest products industry represents only about
0.5% of the carbon that is recycled between the forest and the atmosphere annually, and less than
0.03% of the carbon stored in the world's forests.
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In theony, the world's current total demand for wood fibes for pulp could be
supplicd by an industrial plantation area of 40 million hectares, or roughly the
size of Paraguay or Sweden. This area is less than four times that taken wp by
high-yizlding plantetions that exist now

X HAABHRES ST L D,

What the study finds

« Paper production, use and disposal
contributes to a net increase in
greenhouse gases.

s The pulp and paper industry is 2 major
emitter of greenhouse gases, although it
is ranked a distant third when compared
with the steel industry (second) and the
chemicals industry (first).

» |t is impractical to suggest that enough
trees could be planted to remove all

the carbon dioxide emitted to

the atmosphere. The area now covered
by every kind of plantation would have
to mare than double to remove current
emissions of carbon dioxide.

* The paper and pulp industry will have
to make changes at virtually every stage
in the paper cycle if it intends to balance
its take up of carbon with its emissions
of greenhouse gases.

s Improvements in energy efficiency and
reduced disposal of paper in landfills will
significantly help to reduce emissions of
greenhouse gases.
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