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Summary

Regional FS Commissioned Business of Low-carbon Cellulose Nano-fiber Application Development
in 2015

1. Background and purpose of this business
(1) Business background
Okayama has promoted “Okayama Green Bio Project” since 2004. This project aims at
revitalization of regional economies, prevention of global warming, and establishment of
environmentally sound resource cycle society, by creating a new industry that uses regional biomass
resource. It supports technology development, commercialization, and application development of

high-value-added materials such as cellulose nano-fiber (hereinafter referred to as “CNF”).

(2) Business purpose
This business tries to demonstrate the utmost merit of CNF. Application development fields that are
expected to contribute to global warming measures should be specified. In applications that are
considered feasible in the short term, regional business projects should be proposed, business
profitability should be analyzed and evaluated, and issues for business operation should be identified,
for the purpose of feasibility assessment. To establish consistent regional model of “material
procurement, production, and disposal,” application possibility of the latest low-carbon technology
is considered. Proposal of regional model with high feasibility and realization of feasibility

evaluation are aimed.

2. CNF production technology development
(1) Development technology in Okayama
During 5 years from 2010 to 2014, Maniwa-city, Okayama, adopted “Demonstration of SMART
Plant Model, Symbiosis of Forest and People” (Ministry of Education, Culture, Sports, Science and
Technology “Social System Reformation Program for Creation of New Society matching Climate
Change” was adopted. It is hereinafter referred to as “Demonstration of SMART Plant Model.”)
Mori Machinery Corporation, National Institute of Advanced Industrial Science and Technology,
and Industrial Technology Center of Okayama Prefecture developed CNF production system that
adopted continuous and integrated mechanical process. As a result, chemical process that uses wood

chip of unutilized thinned wood and timber waste as raw materials became unnecessary.

(2) CNF production system improvement
Among the CNF production systems developed in Demonstration of SMART Plant Model, a
production system was developed to enable stable supply of CNF at lower cost than those currently
brought to the market, while conducting this business. This development was realized by reviewing
production process. For example, processing capacity of pulverization apparatus was increased at five
times compared to the current processing capacity. In addition, CNF production cost was reduced,

and production efficiency was improved.
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Figure 1: CNF production system (after improvement)

e

Pulverization apparatus

(after improvement)

3. Production technology development of automobile rubber member using CNF

As already known, CNF has high hydrophilic property. CNF is flocculated and solidified when it is
simply dried and moisture is removed. This has resulted in difficulty of even mixing and compound
with rubber because it is hydrophobic.

Marugo Rubber Industries, Ltd used its own rubber compound technology. This resulted in a new
CNF compound method with consideration to rubber dispersibility and a moisture removal method,
which facilitated compound. Marugo jointly developed with Industrial Technology Center of Okayama
Prefecture. As a result, modulus was improved (approximately double) by CNF addition to rubber, and
flexing crack growth resistance was improved (approximately half). These improvements led to

attempt for automobile rubber member weight reduction.

Figure 2: CNF compound method

4. Review of business profitability
Q) CNF production cost
When the annual CNF production exceeds 200t, production cost per kg is expected to fall below
1,000 yen per kg regardless of the type of raw material used (pulp or wood chip). Currently, CNF
price in general market is from 5,000 yen to 10,000 yen per kg. This production cost is thus

considered to have cost leadership.

2 Review of business profitability concerning automobile rubber member production
Various types of rubber members are mounted to automobiles. Based on the results of past
production demonstrations, profitability differences with the existing product were reviewed for two
types of rubber members.
Weight reduction rate of each member was set as 30% and 15%, depending on the differences like

product form and forming method. For both members, cost influence needed for CNF compound
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resulted in difficulty, in ensuring comparable profitability as the existing product when purchase price
of CNF was 1,000 yen per kg.

To ensure business profitability, technology needs to be further developed to improve reinforcing
effect of CNF to rubber. This improvement reduces material cost as a result of weight reduction

improvement and CNF additive reduction. CNF compound method efficiency reduces production cost.

5. Estimation of GHG reduction potential

Manufacturing of conventional automobile rubber part without CNF was compared with manufacturing of
new automobile rubber part with CNF, and Greenhouse Gas (GHG) reduction potential was estimated by
Life Cycle Assessment (LCA).

To build the life cycle inventory data necessary for LCA, life cycle of automobile and rubber part, and
area of analysis of GHG emission were set as described in Figure 3. Specifically, six processes from raw

material mining to recycle and disposal were set as area of analysis of GHG emission.

Figure 3: Area of analysis of automobile life cycle and GHG emission rate

* GHG emission in the process of “forest to material production” targets CNF production.
* In “Automobile use” process, annual mileage is set at 9,200km per year, and age of service is set at
12.44 years per automobile.

Table 1 shows CNF content and part weight reduction rate when using CNF as reinforcing materials.
These data are used for estimating the reduction potential of GHG emission by LCA of automobile
rubber materials with or without CNF. The CNF contents of rubber material 1 and 2 were each set as
A% and B%. Weight reduction rate by adding CNF were set: reduction at 10%, 20%, and 30% for
rubber part 1, and reduction at 5%, 10%, and 15% for rubber part 2. Scenario setting was made to
estimate the difference in GHG emission between two scenarios: the case of business as usual (BAU)
that uses the conventional rubber part without CNF, and the case of CNF that uses rubber part with CNF
(divided into three scenarios by each weight reduction rate).

<Table 1: Scenario setting>
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Division BAU CNF1 CNF2 CNF3
CNF content 0 A%
Rubber part 1
Weight reduction 0 10% 20% 30%
Rubber part 2 CNF content 0 B%
(Aand B) Weight reduction 0 5% 10% 15%

* BAU (Business as usual) shows the current scenario without CNF.

* CNF1 to CNF3 show CNF content and weight reduction that are obtained from associated manufacturers by

interview.

The total weight of rubber part is 1.225kg per automobile in scenario BAU, and it is reduced

approximately from 7% to 21% by using CNF (Table 2).

<Table 2: Weight per rubber type (unit at g/automobile)>

6. Estimation of GHG emission reduction potential by using CNF

Rubber part 2
Division Total weight Rubber part 1
A B
Automobile
(1800-2000cc) 850-1600 300-700 400-600 150-300
> BAU 1,225 500 500 225
& CNF1 1,139 450 475 214
[¢]
(=N
s CNF2 1,052 400 450 202
=
@ CNF3 966 350 425 191

* Rubber part weight is based on the data obtained from the interview with staffs of associated manufacturers. Among
the range of each rubber part weight, the average was used as the assigned value.
* The value obtained by rounding off after the decimal point.

Scenarios from CNF 1 to 3 introduce CNF at rubber part as reinforcing material. GHG emission of

these scenarios increased compared to scenario BAU in two processes: production of pulp that is used as

CNF raw material, and production of CNF. GHG emission of CNF was increased at 0.90

kg-CO,eq/automobile to 1.08 kg-CO,eq/automobile, compared to BAU. However, input amount of the

exiting material into rubber part was reduced. As a result, the total GHG emission in the production of

rubber part was reduced at 2.03 kg-CO,eq/automobile to 5.83 kg-CO,eq/automobile, compared to BAU

(Table 3).

<Table 3: GHG emission rate in producing rubber parts per scenario (unit at kg-CO,eq/automobile)>

Raw Automobile production
Division Total materigl CNF Rubber part | Process and Out of total, rate
pr(()glllgion production | production recycle Total ofrubber.pa "

production
BAU 28.39 0.00 0.00 27.33 1.06 3,751.1 0.76%
CNF1 27.34 0.68 0.40 25.30 0.96 3,750.1 0.73%
CNF2 25.28 0.62 0.37 23.40 0.89 3,748.0 0.67%
CNF3 23.21 0.56 0.34 21.50 0.81 3,745.9 0.62%




Table 4 shows GHG emission at life cycle of an automobile per scenario.

<Table 4: GHG emission for each automobile per scenario (unit: kg-CO,eq/automobile)>

Division | Entire life cvcle Automobile Automobile Recycle and BAU comparison
y production use disposal GHG GHG
reduction reduction rate

BAU 50,602.7 3,751.1 45,075.9 1,775.7 — —

CNF1 50,598.8 3,750.1 45,073.2 1,775.6 39 V0.01%
CNF2 50,594.0 3,748.0 45,070.4 1,775.5 8.8 V0.02%
CNF3 50,589.1 3,745.9 45,067.7 1,775.4 13.7 V0.03%

* Automobile manufacturing process includes raw material production, part production, and automobile assembly

process.

GHG emission in the entire life cycle of an automobile was each reduced at 3.9 kg-CO,eq/automobile
to 13.7 kg-CO,eq/automobile, compared to BAU. Reduction rate was 0.01% to 0.03%, and it was clearly

shown that weight reduction of rubber part by using CNF contributed to reduction of GHG emission.
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4 R
=N UG 30%FEE
=W AT 15% 2

#4-2-1 WO E(R

(2) BXDOEFE DL

A OBE 2 X N OFEEIRIL, ONF OFRING X 238 EEOJREICHE S 2 L7
BIOWEICL D a2 ML, ONF 2T LIZEINT 572010835 a2 & b & ORI
RICEVIRED Z 0D, HM OBREALRPEFENIEZ RO 2 KR ERER & 72> T
R

7 TTLHEED] IR INERDOIREE
T LB OIR D BE & OFIIRBOZBLEGERIIRDO LB TH 5,
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(X 4-2-3)
T LG OOBREALZEED 30%RETHDH Z LD, CNF DAl 2 1, 000
M/kg & LTH ONF HEMICES DR MNEORELH Y | BEfFhh & [FSERED
FAE =R 2 R T & 220,

M 4-2-3 T ABHO) 2R DHFEEE

4 TTLEFZQRDINIEZEDIRIE
= LB OIFR DB & OFREROBLFEFITKRDO LB Th D,
(B 4-2-4)
I LARFOIZONTH T LARBO L [FfkIC, BEEDN 15%EREDYE, BE
T & AR ORISR B AR T2 Z L IXTE 0,
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X 4-2-4 [ 2AHLELQ)) TR D F)ER

4.3 FEHEMEREICAT=-XEE
4.3.1 EiBAFRIC &k B30T
(1) BEELEDORLIZEL DX
TLHGEOTHD &, BEALED 30%RETHD Z L, FREROET AL
ERDO—2>Th D,
LR TO ONF OEMEE S S0 LS5 EORMBREEED D Z LTk
V. CNF N A0fsEMEZ M ESw 5 2 LT, BBbEEZHMEE, OV TIEF]
WROM b, BEHEOMHRPX OGN HDTH D,
Bz X, FLHEOIZIBNT, #TREOM FIZ XY | BE(LEDR 30%FEE D

B A5%FEEEIC 15%RREHIN L7=5a . BEfdh & [RRRE ORIIE R 2 MR35 Z &2
AREL 725 (X 4-3-1) |
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%] 4-3-1 #ELROM RIC XD

(2) CNF QT L~ADFHMIEDRE LIZ & B3

CNF % = DZESHIIT 5 72O OFTLEL TR RE L 2170, K 0 %R0 B RiLEL
FEEMENLT 5 2 &, AR DM S AL, FIZRSR oM B OBRE MO R3]
LENOEHDOTHDH (M4-3-2) .

%] 4-3-2 %%ﬂlﬁgggbmié%%



4.3.2 ONF OFMEOHIFIZ & 5K
CNF D53 BEDm B, =4 L OFFEMEON FEOHINBRIC L Y ONF OIRINEIS %
B35 T, FligErmbsEs, HlIL ONF OBEIIFIENBATO 3 550 112
HIB L7286, Rl m B LEEMES R SN D (K4-3-3)

4-3-3  ONF OIRINEIE OHIEIC K 2 5%
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E5E CO,HIBART v LD

5.1 BEERITLBRAOEEICHS GHG EHEBORTFH
PRI VIR T 5 ELL SRV A RS ONF 13, DEOTINC L v R edEmb s 2 &
MATRE L 7272, ONF Zifbhr & LTS 25611, Rln-CRE O H B O K
SRR STV D, Eio, MR X DREHIROEB A HifFd 5 2 L T, B
BB~ A REME I OV T B BN S £ - TV, 22T, AETld, HEEA
T AERER A RIS, ONF Z T8 LUk dh il & ONF 23 L 72585 & =%
Y& & T, GHG (Greenhouse Gas, MHZEZNEHT R) HIEAT v VAR L, g L
7o

GHG BEART v v VOHEEHEE L TlL, LCA(Life Cycle Assessment, 71 7
AINTEAA L N ZFEMET 5 & TIT I,

5.1.1 LCAIZDLT
BEDO NHATRIIZ SOV — B R ZFHTH 2 S X o TV Lo T
WD, FN OO — X 28 E (1R | AL BEFET DI RAER (=
FNFX—)NHE SN TEY, £o, YeRTARLBEREY 72 £ OBREE~DOA R % HEH
LTW5, HEREREMEIZ, 20X 5 2 NETEEN 2N #iER OFF-O IR /) %2 KigIZ Bz
TLESTRREBZOND, 5BDONMEROFRN e REEZEZ 2D L, Fxld
FTINODOANMIEESHIEKIREIC G Z 2B L ELET 22 ENUNETH D,
LCA L FBGSOV —EANZEDTA 7Y A 7 V2K EE L TREICE X2 528 %
ST, FHET 5 —2DFETH D, BARMIZ, LCA X, BEU—EXOEFROEE
DHAFE - iH c BEE T, 74 7V A 7V EE L COEREE &Y B4 5
BL XU MU . EOBREA~OREZFANT D GEERHN) Y — L Th D,
LCA ZFEfid 2551013, BRR O ORE, 1 X0 UG, A 237 Mot
(FE) . RO 4 SONFIZOWTHIEICHRET 20 ENDH D, 3. MM
O HK) « OB EIZOWT, fHlixtg &3 2MICEAET 57 a2 20075
FRZIL, 27 n e 22T 52 LIIREETH S 2 L 3%y, LA FEhd HRIZHR S
LTaHbGo/han7ot 2L, HEOHRNLETHIENTE D, TOBELEL
T NATN—L ERFY, LCA FEO BT L IZEHE L R0 7 0 ANRRHD T,
7y NAZIZET 5 BN BHANIFE LRV, 20D, HIIZAK LEHED
FPHA BT LT 570, WIZ, LCA §Hliz FEhd 5 7= 012i%, gL 2 nHl
MY —ERZE LT, FASNDIERSZ XN F— (M Ty N BRIOAEEE
FHEH S8 - P (T Y Ry b)) OF — 2 EE L, BREAMEEBICET
HANHIITIR ZAER T A BN B D, A X2 MU o E LT HB8ICix, £9
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Gl ORE - i - BEIFDLT — X ONERLETHD, £LT,
LA S 2 FEMORLES, B CIHE SN DB EHET HREOHEHY
R EEFET D, DI, LCA OEMEIZE > TINELKETH Y | CHERL
LCA OFE[EHEIDHEIH LTtz 570 3%, B oflEs — & 7a ¥ % Sk
MHRFEE Y ETHE, STMT EIC(GEM T LD HEA L T D EICE M OBRSEC X
LPEH B E DT —HINRIR D Z L INZND T, T — X OEEMITER T HE
Nbn, —HO7 AT 2 U EORENEONLEEIT, Y ESEIROTH
BT LB T A ERNEL D, I, BEOEELTES TS
ZEW TS, LorL, mSiEA K E < B 2 AN EE SN HSHAICIE, &
FESFATE Y SN ENHEL ET5E2 b b5, BROMLEAEST LI T atk
ASOFENYRBR AR & TN OB TRy T2 B, A v _v U5
HrOEARRHETH D, LCA X, WEST RV —OEHA AR LT 50T, Ak
. BENDEZETCOT v AE AT AL LTCRRR L, &KL L TOEAMEEHED
EOIZE S SN2 T TR b2y, BEZRFIZ, 57RO LE
ORLBEZERBEAM ZE T 5 Z &id. 4 > MU SHrofffEfboizolz, A
T AR EOR AR5 Z L 2R 5 HETH S, 3 DHIC, LCA DA 2%
7 ot Tl BEAORBIZOWTRHMEOXMRIZT 5, Ll BREME~DK
BRSO X, REIEYL - 4 Vs - HiskiEm b - ERemEiEE, \BAv, £
Di=h, ThHONFE R k) . TESYE) . bkl $2572 L, WE@YIZEE
i g2 72D DFHEIT DN TERZ 72 b ODRS - B STV 5D, Ff&IZ, LCA DFEfE
IZ X0 E O RAERS RSOV T, FAERHOFE, 1 X MU ST 5>
AT MEROEZROB D FHIE, B L OETIZ I T 2 R LR DRI L - T,
BRI DAERNE N D ATREMER B D, TN D DOFEREFTIEIC L DFER~DREIN TfE
W THEEINRTER L7220, BUROA XU MU SR, 2L O5EA, #
RTHLHPHYESLEREEENHE 0L L TRIND Z EBEL N, LaL,
FNENDOT BB AT —HITiE, WEBRESCHERENE D, B TIE, 7—
20 15N 2 R 2 EOBEOFMANE L SIVTWDR, ERERERIC
B S 2 BARH BT/ R STV, R, fEROIROTZDITIZ, 7 —H I
BENDREEBE LT T X ORHEINE T O FiEZ2 BRI R 32 &R
VETHDH, ZOHEONIEOHERENLEEIND,
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5.1.2 HhEEEDERE
LCA SFEIEIIHE L 72D T A T AT NA R N T —H T D0, 7,
X 5-1-1 DX, BBEDT A THA IV ETLEELD T A 7FA 7V EBEL
“o BRMIZIE, E@JE-E 1 & ILEEOFEOEIRIS U A 7 VL Oy £ T
D 6 DOLRRICXSy LTz, JFUBHRE TR, B s TR, Sanild TR, BEiHEi
FANLC TFR, ﬁ%bﬁ@ﬁﬁﬁf\ P A IO TREE V-T2 6 DO GHG
PEHEDOSHTHEIPHIC b W b7,

X 5-1-1 HENHEE ILETSLDOTA 75 A 7L

* (B =FMIE ) 07 1k A2 X% GHG BiE ONF OfLEE %8I Lz,
* [HEVEOMA ] TAETE. FRETEREE9, 200km/4F, AR 12. 44 4/ BICRE LT,

F5-1-1 U ARBI], CNF OUHNZALE S 85 o B EHEEROR E

X5 BAU CNF1 CNF2 CNF3
‘ CNF &A% 0 a%
= L 1 —
HEHEER 0 10% 20% 30%
. CNF & A5 0 b%
= LR 2 —
HEHEER 0 5% 10% 15%

*BAU (Business as usual) iZ CNF Z AR WEREL AR,
*CNF1~CNF3 CE® b5 ONF AR & EREHERIL, BEEMESEN OO E B AE LA ONETH D,
*CONF O & A2 L EEHEEIE, BETIHOMYELLOME MY RHETHLNZT —F 2 Hviz,
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5.1.3 FVFADEE
CNF Off A #EC & 2 BBV EH = 235550 LCA (2 X 5 GHG BEHEDOHIBR T > v v
NEHERTT D720, BEIEHOH 5 T L850 AR EENZERE L, ONF 23 S /s
UMIESRD I ARG A %95 BAU (Business as usual) 2& CONF b iz WA
3A%%%§LT5@W*&WOK20@V%)%% RE L7z, CNF Zi%., CNF O
AL D T LSO EREHNEEEL 3 DI T25E0 GG BIBEhRZHEEHT 5729
EBIZ 3D LT, T VU AR ONF OFRINCEE S JE O BEBYIHERORE L £
EOIEHLDEFR 5-1-1 [T, TLERM 1 & T LEE 2 ITRASND ONF OEFR
X, ENE abe bBZERE L=, CNF ORI X D EEOHPEEIX, T 2EH M 1 &
IAERE 2 LT, FALERL 10%I8 + 20%08 + 0%k, KON, 5%IR - 10%8 + 15% T & i E
L7z, ZOHPEEIX, T AMLOMESHTOERNOELNTT — & & HKITHE

L7,
U AR, FEEER I AL O EE AR 5-1-2 ([T, R 2 AEE o fE I
AN SN DRy OFE R, BE TS E 05 Ol & B 74 & 553 - W98

DT —ZWEETD T LITK Y| F5-1-3~FK 5-1-5 O L I ITRE L7,

#*6-1-2 MR Ak OEE [BAL : g/

) = AR 2
X4y GER | A1 i
A B
A
850-1600 300-700 400-600 150-300
(1800-2000cc)
BAU 1, 225 500 500 225
‘ CNF1 1,139 450 475 214
RE
CNF2 1, 052 400 450 202
CNF3 966 350 425 191
* EHEL 1 B EEEERIL 1, 378. 3kg/BITRE LT,

* ALESOEREIL, BELHOEYENSOMEIY FAETH LT —F 2 AV,
MEDH, FMEZAAMEE L THW,
w /INEURBAT TG L7 EE 4 7R T,

- b4 -
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#5-1-3 T LERL 1 ORIEIZHW BN D Ay O FEE

BAU xf L& AT & DOEIE
X BAU

CNF1 CNF2 CNF3

& 100% 90% 80% 70%

R ~— 100% 86% 76% 67%
H—RT T 100% 86% 76% 67%
kAL A 100% 1% % %

F DA, 100% 3% 3% K%

CNF 0 a% a% a%

* ONFIZZENEND LTV ADOEFHITHTAEIE TR L0, LG 1 TD ONF DEARTHD anl Lz,
I

* CONF &3 L7z 2 AR OBLEIC BT, kLG L 0 & TN X 5728, v U4 CNFI~3 @ BAU *HHHE

HEDEEN 10062 B2 DN H D,
* THLHl) TZofh) o BAURHEREOES ] 12220, B THIZB W TIEAR E STV,

3 5-1-4 I E 2—A OREICHW S LA Ry D EE

%5 - BAU X th i &0 EIE
CNF1 CNF2 CNF3
it 100% 95% 90% 85%
R ~— 100% 93% 88% 83%
=R T T 100% 93% 88% 83%
Lele:il 100% 9% 9% *%
Z DO, 100% *9% *9% *9%
CNF 0 b% b% b%

* ONFIZZENFENDO LTV FOEFHITKTHEE TR LD, TLERE 2 TO ONF OEFERTHD bbic L1z,
* ONF 23 L7 2 A5 oLEIC BV T, EkMELE LV & TERNE X 5720, T U F ONF1~3 @ BAU sthbd

HEDOEGIN 100% %8B D5ENH D,
*  [# LA TZDfth) @ BAUREEEHBOEIS] 12OV L, BETHICB W TIEAR L SN TW5,
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# 5-1-5 I ARG 2—B OFEGEICHW SN DR D EE

BAU %t A EmOEIE
X757 BAU

CNF1 CNF2 CNF3
Aat 100% 95% 90% 85%
R ~— 100% 93% 88% 83%
H—=RTT v 100% 93% 88% 83%
HRAb A 100% % % %
F DA, 100% 3% 3% K%
CNF 0 b% b% b%

* ONFIEENEND TV AOGFHIHTHEE TR LIz, T A 2 TO ONF OFFFETH D b%iZ Liz,

* CNF A3 L7z 2 AR ORS8N CL ERMINE X  TREMEX 5720, 7 U4 ONFI~3 @ BAU xtbbE
HEOEIE 10005 82 255035 5,

* [HALAl TZ2ofly o BAURIHERROFIE] ([Zo0 T, B THICRBWTIEAR E ST,

5.2 7RtXRF. GHG HrHEDHE

ARETIE, HEEICEH SN D T LERMICOW T, FUBHE TR, F G TR,
AL TR, BB IR, BEEEH TR, VA 7 VRO TRETO
K7av A THEH SN D GHG HEHHEOHERHZ YW TRE Lz, GHG JEH &1L, FERRMIC
BHENTWAIE=ELESD 2 6 fi¥E (CO,. CH,, N,0. SF,. HFCs, PFCs) Z %[£I(Z
IPCC (1995 4F) DIRBEVAREZ VT Co, B &ICRE L - IR=2 B4 2 P &
(COeq) DHAALZ Wz, ARG ORLGEIZHW DA O GHG JFHEATIE, [DEA
(Inventory Database for Lifecycle Analysis) DT —Z MBIV L7-fE %2 H -,
IDEA I, PEXEHANRAMICET (AIST) 23BAFE L TWADHE - F—E XD A XU Y
T =A== TH D,

728, CNF OJFEINS ONF OAE, = L a2 oEE TOTREIZEBIT 5480
RIX, LICRE LT,

5.2 1 REBR MBI LERMEETIRICH TS GHG HHE
AED ONF OFLGEIZHWAERHT, AT ERE L, V7T, #isibanT
wét@\ﬁﬁmﬁﬁﬁézkﬁfééoAw7@%mﬁ@(m?@l%i?@@%
ZBITD GHG PEHHEIILLFO X S ICHEI Lz, 22T, » UL Ll L, Y% L
&T%W%ﬂé% & T RVF—GHG JREALIL, IDEA DOF — & & Wiz, 270
GHG NI T FEHRR D TREN S O GHG B b & Fh T\ 5,
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JEURE (L) Sl THRIC 81T 5 GHG HEH R EHE
- JFBF (V7)) BlE TAR TSI B GHG PEHE DR R =L 7 OfliE+ <L 7 Ol
« VT OHGE= (CNFIZTHWSILD) 7L T 8 X 23V 0 GHG JRHATL
- JFBFO TR =CNF IZ W B35 7L 7 B GERRIFREX R b % o = r ¥ —iH
U EANT X L — (B ) O GHG JREEAT

* 2OVTREEDFEAL ¢ 0. 84kg-C02eq/kg  (Hi#E : IDEA)

* EMRIEEE : 127km (R : google map, 7NV TS ONF S T35 F COOEMIEHE. google map (2K A
EHE)

* R b e VX —HEFHAL ¢ 0. 0504L-80h/t - km (L - EEAEE, 10 FLLLED Ty 7 &R
A, BEHENS ARG ST 5 =300 ¥ —1HEFEHAD

* BMOFEHAT @ 3,21 kg—C02eq/kg  (HIHL : IDEA)

5-2-1 U AR, JEE L) BETRIZ BT 5 GHG HEH

U AR ONFIZHWSNDFEENCH 52OV 7 0FE THEICEIT 5 GHG HEH &0
AR R AR 5-2-1 (2”7, ONF 2BBEAZHL720 BAU BISA D, CNF1, CNF2, CNF3 T
PEH &N 5 GHG PEHEIL. =T, £ 0.68 kg-C0eq/7. I 0.62 kg—C0,eq/1.
#10.56 kg—C0,eq/B T, T U ARNT 0.06 kg—C0eq/ BT WA %, GHG PEHED
WNiRZHD &, 2T DRl L 5B Lz V7 OERICK T 5 GHG BEHEDOEIEGIL,
3.9%& 96. 1% TH Y, 2V TOIEHIC L D GHG HEHEDTFENEWZ 30005,
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CNF DJFENE 7OV T INDAM T » TR 2 T35/ T 5 GHG HEH EDHERE 21X
5-2-2 (/"7 ONF i Zﬁﬁb\ﬁ)ﬂéﬂﬂ%ﬁ‘*‘/?@%%%%@‘éf: . /\"/1/7"0)%2
ANBIZAEDEIEAMT v T7ORERE LI (35« REAMT v 7 TEES -
ZTE 2T L PSS T AAM Ty T ORI, K 14 4n° & u‘_o

JEURE R T 77) BlE TRRIZ IS 5 GHG HEH B D

< B ORM T v 7)) BUETRAC T D GHG HEHH B O E =AMTF v 7 O flE+ A
T T OEM

AR Ty T ORGE= (ONF IZHW B D) AT 7 H X R TF > 7°0 GHG JRHT

- JFELOIEM=CNF IV DIV AR T > 78 (b AT XGEMRIREEX %R b
F 0 TR L X —HEFHAL X =30 LX — (1) @ GHG JFHAT

* AT > FREEDFHAT ¢ 12. 23kg-C02eq/m3  (HHL : IDEA)

* SEPREREE - 127k (HHER : google map, /UL TG ONF R T4 F COMEMREE, google map 2K 2D HHH
REE)

* R o LB AL ¢ 0. 0504L 8/t - km (HHBR : [ELZZ@E, 10 b kD BTy 7 &R
MO%E . BN 256 TO 3L —HE AL

* BRIM DAY ¢ 3. 21 kg—C02eq/kg (M : IDEA)

0.800
m EH O ER
T mEROEE
- 0.600
o
@
o~
Q
<
oo
= 0.400
2]
i
o 0.200
=X
L)
0.000 -
BAU CNF1 CNF2 CNF3

5-2-2 T U AR JFEFCRE T 7 ) i TREZRIT 5 GHG HEH &
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CNF DM & L TAMT v 72V 25812 361) 2 UEHE TRICHEH T2 GHG &
& 5-2-2 (T3, ONF & U720y BAU BSRO ONFL, CNF2, CNF3 IZ350F % GHG Hkth
BiX., =, £ 0.66 kg—COeq/15. # 0.60 kg-COeq/H. I 0.55 kg—CO,eq/H
Lo ST EANVESES LY GHG HEH &I, 5 3. 1% 5,

GHG HEHHEBEONREZ AL & | AMTF v FoREIC L5 CHG BEOEIG T2 ED
K 0. 9% HHTWD, HIRIZE D GHG BOFIGDHK 99%% Lo Z Lnh, HET
D CNF HUYEIT K 2R 25 < 35 Z 2128V . K 0.54 kg-C02eq/B~# 0.65
kg—C02eq/ %5 GHG HEH B DOEEEI R TX 5,

5.2.2 CONFEEIFRICHIT5GHGHEHE
SNV HHWT ONF Z28E L, ARG TIERT 5 F TO LRETHEH SN

GHG HEH &L, AT X 9 IZiE L= (X 5-2-3),

CNF o JFURHRLE TRRIZ I 5 GHG HEH B FHR
c BIHRSAE - LT h ONF G £ TOBRREEV R |
« ONF D JFUBHILEBERE T oD GHG B =CNF S+ 1E il
- ONF it =CNF D ReEBERER 38 ) THEr 8 X 75 ) D [T
» ONF Dl =CNF 2 X GEREFEEE X R b 2% 1 = 00X —{H 8 R X =% L
% — (&) o GHG JEHA{L.

* /10> GHG JFEAT : 0. 69kg—C02eq/kwh ({84 : IDEA)

* SHARBERE : 65.5kn  (HUJ : google map, CNF AUk T4 & = A OBUE TH E TOMMERNE, google map I
& 7% )

* BB b o L — AR ¢ 0. 0504180/t - k(i : [EHASEE, 10 RV Lk R T v 2 TR
HRNRIAZREE TOT L X — 1L R AT

* WEHODJFEATL : 3. 21 kg—C0,eq/kg  (FHER : IDEA)

5-2-3 CNF o#lE T
* 2V RD ONF ORGEOHAITIE, ARO DHMFMLEE) IAETH D, AMT v T EHFEHZ T 23561213,
HUDFHLER A MR L 72 D,
* B 7 ATHE SNDERIL ONF OAEFERIC L - TR D,
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0.800
m RO B
T BRSO
~ 0.600
j=n
v
o
O
<
ap
=  0.400
]
5
© 0.200
X
©
0.000 .
BAU CNF1 CNF2 CNF3

5-2-4 U AR, ONF & TRIC 1T 5 GHG PEHHE OV 7 25BN T 5556

2F U AR, ONF BLETHRICIIT 5 GHG HEHHE O EAE B4 X 5-2-4 1R,

CNF A SH720y BAU ZBRUNT, ONF1, CNF2, CNF3 THEMH i 2 GHG HEH &I,
FNFNH 0.40 kg—C0eq/B. #I 0.37 kg—CO,eq/B. I 0.34 kg—C0,eq/BT. ¥F
U ARIZHY 0. 04 kg—CO,eq/ B DD T 5, Wika Ao &, ONF OGEE CNF ¢ = A
i L E CoEM CHE S5 GHG E0EIAIX. EEi, K 16. 8% &4 83. 2% &
720 CNF OEREIZ L 5 GHG BEHEOEIE N ENZ &G ONF BLEIC K 2 Sk Rk
% B AR (Okm) & U CGERRICIIT 2 GHG BEHEA 0 252 2128V, £ 0.28 kg
C02eq—kg/HE~# 0. 34 kg-C02eq/ 15D GHG HEH EDHIEAHIFF S 5,

0.50

B CNFOD B
_ m CNFD
o 0.40
S,
5]
o~
O 030
(9]
Iy
I 020
H
»
g 010
T]
0.00 -
BAU CNF1 CNF2 CNEF3

5-2-5 > F U AR, ONF #il3E THRIZ 81T 5 GHG HEH & (R~ 7 & 5N T 5 558)
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ONF BLEICHW SN DR Z 7L T DDA T > FICEZ D 2 & THEH S 41D GHG
B 5-2-5 DX HITHERF L7z, DHUAE BRSNS Z & T, ONF OfLEE ¢
X, 7OV T EJFEBHZ T 235512 GHG BEHENK 9%En L, ONF #iE TR h—
2V GHG HEtHE S LT, A 1. 6~1. %DM & 72 D,

2.3 (ONF ZRAULV:) TLBRMETIRICHITS GHG HIHE

3L TIHITEA TE 72 ONF %2 I LIRS 5 72D ORI 2 & = AR
e I AERELORYE TR AR C, BENEMAN. C LGS CERT 5 7 ek RAIcBT
LHHEH S5 GHG mDOHEFT H1EZ X 5-2-6 12T,

(CNF Z i) A A ERah D BGE THRIZI 1T 5 GHG P&

* BIRSRME © ONF 20 T AER L ORGE £ TOLE £V R

- FHRLEC AER AR ORGSO e

- AL ORIE= (CNF OFTED) + (28 + (F 258 H05E)
+ ONF ORI = (R AW BN DWW E R A5 D GHG & Xl I E O HE &) + (FiLs
B C o 1HE B X FE ) DJFHAL)
- AR = (3 AR DD BB AT O GHG £ Xl I E O E &) + (2 AR
Bt COEIIHE B X B ED T EL)
-« I AFE O RS = (2 A5 ORGS0 D 8T R X ) OJFRHAL) + (2 A O
BUELZ 3 D B OO T B X B OO JFHAT)

o o LER R O TEM = = R 00 BB X R R X R b oS o kL — R

BN X )L 30— () oD GHG i HAAZ

* ONF Z Ve T AR 8E TREO P, BLEL & T ARSIV O D BFEWER A O GHG (L IDEA D7 —%

(2 W GHG JFEAT ) S BEEEIS 27 T 1 o0 GHG BHAR L7512 vz,
AL IO B ISR ANy GHG i : BAU:0 kg—C02eq/78. CNF1:0. 0401 kg-C02eq/75. CNF2:0.0365 kg-
C02eq/7, BAU:0. 0330 kg—C02eq/H
T HEBITHN SN D WEH AL O GHG & : BAU:4. 1361 kg—C02eq/ 5. CNF1:3.6523 kg—C02eq/ % .
CNF2:3. 3772 kg-C02eq/¥, BAU:3.1018 kg-CO2eq/H
* F5) 0D GHG JFUERAT : 3. 43kg—C02eq/kg (HHH : IDEA)
* FEIH D GHG JFUHAL : 0. 69kg-C02eq/kwh (Hil : TDEA)
* BRI OOJFEEAT « 3. 21 kg—C02eq/kg  (Hiflh : IDEA)
* I AERENE T35 5 HLANT C T35 & TR : 100 kn (REH)
* R b e ROV IR FHAL ¢ 0. 05041/t - km (HHSE : E128@E, 10 LA D NT w7 TR
BPRIARBE TOTRLX — W E L)
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X 5-2-6 = LERSLOBLE T2
* TRLF—REASNA I ARICET STV,

X 5-2-7 VU AR FLAEMELE TRICET 5 GHG HEH &

U AR ONF & iz 2 A5G SE TRICE TS GHG PEHEOFHER R %X
5-2-7 \Z/"7, ONF A SIILARV BAU, KUY, CNF OFAIZ K HE(LF U 4T
&5 CNF1, CNF2, CNF3 @ 4 DD+ ) 2B 5 b—% /L GHG PEHEIL. T,
#J 27.33 kg—C0,eq/. #J 25.30 kg—CO,eq/H. #J 23.40 kg-CO,eq/1a. #J 21.50 kg-
COea/ BT D, WFRBIZ GHG PEHEA 7+5 & CNF Ao 720 ) BAU 27 U A2kiS
%, AALER - I AJRME - 2 AL ORGE - # D 4 SO TRETO GHG HEHEDHIS
I, ENEIL, 0%, 21.8%, 5.7%, 72.4%L 725 D2 L, ONF ZHW\5 7 U AIcE
\F % GHG HEHHEDOHFIGIX, EZiL, 0.3%, 21.2%, 5.8%, 72.7%& 725,

UEOAREEEL DD E, ONF BEEAS RV BAU & FEHEIZ, ONF1, CNF2, CNF3
THEH S D F—4 /L GHG HEHHEIT, ZEiL, K9 7. 4%, £ 15.5%, #9 24. 9% 3 DI
4%, E£72. ONF OFAIC L D8R 7ot 22 &5 GHC BEHEIG DR A2 RS & |
CNF AT 25 Z & C, HifuEE & = X8 EGETFY T GHG BIG A RE A2 . T4
IRIERMY T GHG HEHEIG 2NV IR <22 D Z L0335,
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5.2.4 BEHBEMAIT (:‘A"ﬂ:ﬁaﬁwﬁﬁ') BLETRRICEITS GHG HFthE
RE)E 1 BOMAN TERE TRICR T 5. T LMdn0 @ GHG JEHEIL, TDEA (2K
21 éé?‘w%%@%mﬁfma TR 1 RoE RSy e LCEH L, 2
ZC, HEEMANLTO L SITHET 2=V X —RIFABHEOERIZ LV ZLL
ROLEZDBNEOT, 42D F VA& bR GH BrHROMICA S £ 5@ L
7o

HENH AN T (I 2ERERED 1) SLOETRICE T 5 GHG HEH &
c BIEESME T A OEREICEIRR . BB 1 5472V AL TS DD GHG

PEHEIZ—ETH D,
- FHER BEEANI TIC X D GHG =T AR OB R X I AT O 117

VEZEIZ X % GHG JRLEEAL

* HEhE 1 A7 0 AL TREED GHG JFLEEAT=3, 751. 1 kg—C02eq/B&

* EENEESER Y (T EEIC L D GHG JFELT =3, 751. 1 kg—C02eq/H -+ BEE & (1, 367. 3kg) =2. Tkg—C02eq/H kg

(% : IDEA)

4.0

1.0

GHGHEHH & [kg-CO2eq/ &

0.0 -

BAU CNF1 CNF2 CNEF3

X 5-2-8 TV AR, HENEFAN TG TRRIZIST 5 GHG PEH &= (2 250 57)

U AR BENEAAAN CREE TSR 5 GHG HEH & (2 A8 5y) OFHEA
K&K 5-2-8 [ZR7, IDEA 7—HXIZL 2 HEE 1 AY7 VAN THREEIC)H DD
GHG HEH&EIL 3, 751. 1 kg—C0eq/ B TH D, ZON, FTLEEZITL D GHC HEHEIL.
U AL BT, BRI 3.4 kgC0eq/ B ERoT,
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5.2.5 BEMEMAGETHR) IRICHIT5 GHG i E
HE O E TR ICPE S D GG BA2RE Lz, HEEOREES(LICHE IR
FHEE EOZR() D GHG HEHE DB ZHEE T 572, Kudoh et al. (2008) ®
ME B O EEA I X DB &) (2R3 53R A HWT GHG HEHEOREA
{17,

H By GEITHIR) 12 X 5 GHG HEH &
- BIEESME - HEDH | 5% 720 OFRIAEITIEESE : 9,200 km/4F  (FEitE)
HENE 1 &7 0 O FER : 12.44 & (W : $EHS - AN
HUHE) D)8 FHARES)
- HEVEH 1 5O HIZ L 5 GHG HEHEOFENX =8 | SOREHEETY Y
V) XAERTELTHEEE X M S X A Y U > GHG HEH B AT
- HEVEH 1 5 OREHE = (Y Y >, L/100km) =0. 0085 X HEHDOHE & +0. 446

* HENH 1 G OREHEEETHV LN T A—H

0.0085, d : 0.446))

(4 .

Y. Kudoh et al.,

LP-GV P-DV P-GV P-HV
n 265 113 1636 8
R2 0.471 0.336 0.7 0.925
cx107° d cx107° d cx10° d cx107° d
B 9.09 0.493 5.1 2951 8.45 0.446 4.64 0.238
t 15.3 1 75 2.3 61.8 2.4 8.6 0.3
* HEIE 1 BOREWNEEOFER : FC v, actual=CXWv+d (W : HfFER (k). C, d: XTA—F(C:

Statistical analysis on transition of actual fuel consumption by

improvement of Japanese 10 + 15 mode fuel consumption, Journal of the Japan institute of energy, 87,

930-937, 2008)

% J7Y U @ GHG JFHAL « 3. 282 kg—C0,eq/L

_64_

(H 8 ; IDEA 5 —#)



X 5-2-9 VU AR, HEEOMHIZ XL S GHG JEHE (2 A5 7)

U AR BEhEOMSE A PICHE S D GHG BOFEREREZX 5-2-9 (TR
T, BENE 1 54720 o M FICPEH S35 GHG &&i%, BAU, CNF1, CNF2, CNF3
LT, TN, ) 45,075.9 kg—CO,eq/15. #J 45,073.2 kg—C0,eq/15. #J 45, 070. 4
kg-COeq/ . I 45,067.7 kg—COeq/ B TH D, ZDOE%E I LSO EE ) CHE T
LE. ENEN, K1, T14.2 keC0,eq/B. #J 1, T11.5 kg=CO,eq/H, #J 1, 708.8 kg-
C0eq/BE. K 1,706.0 kg—COeq/B & 72 %, SEIDIF U A CNFI~3 (2B W Tid, =
L O BT S GHG HIBEhAR & LT, £ 0. 16%~0. 48% 03 HfFF T & 5.

2.6 FRAFHAEBEDOVHAYIL - DHTIIRICHITS GHG HHE

HENEOMER%, FEEEMICITOIL D BB EOMEAIO, VA 70 - B TR
THEH &5 GHG EZHFET 5720, Eail Y A 7 v - Wy k% LUT O b i
E LT, BEHEMEIC LD ABEEGEI Y oA 7L « A0 55T, FERREFN RIS
5% TBEHEEE ] 228 2L (X 5-2-10), [BEHEME) (2 X 2 BEESMIL, R
T ey KON RO - AV VB BRI Ny T Y — - Hili - i)
B, 7Ol oS, £, BEMEIHSEMDO, VA I - G5 ERD
JFRP RO EEIX, (s - /DR A EIC B D FEA RS L HERS (2001) | 0 T4 A
YEHRA—NDOEY NOER] 22EBICHE LT, ZO%O, FMERY A 7
Jb e AASTHTIEIL. HEVE Y YA UREE X —1C kD TIREOBEBIED Y Y4 7
NVEUR (K 5.2-11) | & —BALINENT T AT » 7RIS 12014 27T AF >
7 B DAFE - BEFE - BETYE - PR ORI Z#SBITRE LT, £D O 5,
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TRERERD U B A 7L - A THT1EIT, T A RERE S S O & By SRS
£V, 100%ENENY & 5% E LT, ONF 1%, KR O ZBLRFREICHEL 5 2ok
WO =R =a— NI IVOREEZFFORBENA v A REIN D720, b
DOBIZHEH SIS GG EAFFEL72nWZ & & L (AEMOERED H B, ONF kR
W BB A RIC GHG HEH EEZRFE L),

X 5-2-10 BEEHERPEIZ X2 BEVEERSLEI Y o1 7 v « W55 ik
(B . FEXSHFNERGHAT)

BEEY Y91 S ILETREMEENEZLIOUY T 2 L% FI99% T,

- ARCLT BEEUY TS ILEORSDS
Utr-raib BSEMVVEENRUY 2 ILEETUNE

WUBICREEL | DECEMEEITSE | SEREREENLE

FAYEN'S

TaLwS =S =

(REF) I P/ A O
DEHRELT eoLFY Wi | OR2CEENH | emE(
eIV —~BIFLF—ELT
B ESAZTviiavE s PP
BHEELT ONSAE ELTUHTSIL
051 () —~EEME O
ol (B = UTeh

B4 5-2-11 HBEEY Yo 7 /L DOBLK
% HEhE Y Yo 7 Ut Z — (http://www. jarc. or. jp/automobile/manage/)
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B Eff A CGEATHIMD) 12 X 5 GHG HEH &

- ARG - T LEREOH, ONF OFEH 2135 EL722v,

« ONF Zffi L7z 255D U oA 7L « JUA3IC Xk 5 GHG HEHE DR = (=
LEBAL O EAE-CNF Off ) X BRI D GHG JHA{T

- HENEO U YA 7L - A3 K % GHG BEHE= (%4 B B Ho> 1 BEFEAL
BEX H By X A H B O FRAE O GHG AL + (RT 4 OFE&E
X ART ¢ WFED CHG JFHAT) + (o P ROVEE M OBEREX = P KN
JERDE S ALBED GHG JFHANL) + (WY VU H 7 OEBEX ATV Y o2 7 e
O GHG JFHNL) + (BERODE & X FERALEED GHG JFUHAL) + (Ny 7 U —0DH
BX w7 U — O GHG JFHAL) +  (Ffigod B X BlgdLE o> GHG JFUHAT)
+ (R Sh O T XA @SB D GHG JFUHAT)

* EAENNIZ K B GHG JFEELAT @ 0. 87Tkg-C02eq/kg  (HiMfL : IDEA)

{56 P 2 Bh LoD R ALERL D GHG JRHAAL : 0. 08 kg—C02eq/kg  (Hish : TDEA)
* RT A, =V RO, YV 2y BERAER, Ny T U — B, HERO T SO

T% GHG JRHNAIE, X 5-2-10 12d 2 FEHE RS L 5 BB U YA 7L« RIS & | ALER 5
WABREIG 2 F T, A YERI IDEA 77— & 12 L 2 GHG JFUBAT & 23 Cidn Bl GHG 2 U 7=k & vz,
T A JLERD GHG JFHNL « 1. 145 kg—C02eq/kg

T DL R OVEIER S ALER D GHG JFUEANT ;1. 238 kg—C02eq/kg

AV By RO GHG AT - 1. 310 kg-C02eq/kg

BEALERD GHG JFEAT : 3. 107 kg-C02eq/kg

N T U —ALBRO GHG JFUHEAT : 6. 039 kg—C02eq/kg

HUALER D GHG JFHT @ 0. 990 kg-C02eq/kg

£} SR GHG JFUEAT : 1. 091 kg-C02eq/kg

12
_ 1.0
4o
.
2 08 -
o~
(@]
<
$ 06
1
ag 0.4
i
2 o2
(L]

0.0

BAU CNF1 CNF2 CNF3

5-2-12 T VAR, FHEHZEBNED VA 7L« A3 X5 GHG & (F AE0E5Y)
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F VAR, ERHEABBEO Y YA 70 - Ay TR THEH SN D GHG ZEDFHE
FERZ I 5-2-12 (\Z” 9, 100%23BN AN S 45 = AHE S OALFRIZ L 5 GHG HEHH &,
> U 5 (BAU, CNF1, CNF2, CNF3)IZ. 1.1kg—CO,eq. 1.0 kg—CO,eq, 0.9kg—C0,eq.
0.8kg—C0,eq &72Y . BAU IZXI4 %MD 3 5D F U AT 0.11 kg-C02eq~0. 25 kg-
CO,eq DHIEN R T 5,

A EEE 1 547200V A 7L« WS TRRTHEHSNS GHG &L, > 7
U A5 (BAU, CNF1, CNF2, CNF3)(Z, ZNZEAI 1,775.7 kg—CO,eq/15. #J 1,775.6
kg—COea/t5. I 1,775.5 kg—COeq/15. I 1,775.4 kg—COeq/ 15 & 720 | BAU ITxi9
LMD 3 SO F U AT, K 0.12 kg—C0eq/FH~# 0.27 kg—CO,eq/ 1 DHITHENEA
MFFcE 5 (£ 52-1),

F5-2-1 > FVABEENE 1 54720 VYA 7L« A4 TR THEH S5 GHG &
[HAT : kg—CO,eq/F ]

X4y BAU CNF1 CNF2 CNF3
=T 1.1 1.0 0.9 0.8
HEIHE 1 & 1,775.7 1,775.6 1,775.5 1,775. 4
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5.3 CNF O MIZ & % GHG BEHH B OBIEAR T > 2 v LD HEET
5.3.1 BEIE18DOI4M4 7914 IL2&IZEIT5 GHG &

HEH 1 50 GHG HEHED 5 &, ONF & 7z 2 2885 0 GHG HEHH EDOHITREI R %
RS T D720, JREIOBRYR, FEpid, Maild, AEEOMAL T, Bk
B, VA I VRORG E Wl HEE 1 GO T A 794 7 VARIZEIT 5 GHG Bk
MEZRE Lo, 7 20O Ti% BB ERGE (B OBRIE~ BB EOMANLT) . BB
fER. VA 70 - 5 THRED 3 DITKRE 72 TR GHG PEHEZ X 5-3-1 |
R,

50,000

EEHERS wgGHEFER Y0 -AUn

45,000

40,000

35,000 -

30,000 -

25,000 -

20,000 -

GHGHEHH & [kg-CO2eq/B]

[EEY
L
o
S

10,000

5,000 A

BAU CNF1 CNF2 CNF3

5-3-1 ¥ F U AR, HEE 1 EDOTA 79 A 7 VBRI 5 GHG HEH &

CNF ZHW T AEm A EATHZ Licky, ABEIE 1 %720, U4 CNF1
~CNF3 TZNLH. £ 0.09 kg~FJ 0.26 kg OWEALAYFFCTE D, 2, HE
H ] HEEBAU BT 1,367.3 kg) DFJ 0. 01%~0. 03%(ZAHYS 95, HABENHEEROHRED
2k % GHG HEH B DB EZ 4% & BAUICKIT 2 HEE 1 BOTA 7394 714
{RTOD GHG HEHIE: 50,602. 7 kg—C0,eq/BIT%f L, CNF1, CNF2, CNF3 T, T EiL.
# 3. 9kg—C0,eq/H. # 8.8kg—COeq/1H. I 13. Tkg—CO,eq/ B DHNE & 72 o7, ZiUZ
BAU TOHEH B D) 0. 01%~0. 03%Z A0 35,

TREANZAD & TLEMIC ONF 25kt & L TEAT 57 U A4 CNFL, CNF2,
CNF3 123317 5 GHG HEH &L, CONF Dkt & 725 v 7ol ONF oflgEo 2 >0 T
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FETIX. ¥ U A BAU ICHARTENEI, # 1.08 kg—C0eq/B. #J 0.99 kg—C0,eq/
B, K 0.90 kg-COeq/B7VTHEINT 5 (2 5-3-1), LovL., ZaEpsniddE TRICE
7% U A4 CNF1, CNF2, CNF3 TO GHG PEHEIX, = AEREICHRA SN L BEAFHEM

DOFANEDOHIBIZ LV, U4 BAU (2, # 2.03 kg—CO,eq/H. K 3.93 kg-
COea/ . #I 5.83 kg—CO,eq/ B DHEAFIHEL 72 5 (3R 5-3-1), = LHESH D E &I

2L D GHG HEHARIE, W - VA 7 VERECTH R b, > VA BAU kfthiF
U A CNF1, CNF2, CNF3 T GHG e &L, =i, #90.10 kg-C0eq/H. #J0.17
kg—CO,eq/1. #J0.25 kg—COeq/H & 725 (F5.3-1),

#5-3-1 VT UAR, FAEGHOEEICEIT D GHG HEHE  [HAL : kg-C0,eq/13]
EETEE T
i | e | 0S| v | TR R
RSy O
BAU 28. 39 0.00 0.00 27. 33 1. 06 3,751. 1 0. 76%
CNF1 27.34 0. 68 0.40 25. 30 0. 96 3, 750. 1 0. 73%
CNF2 25. 28 0.62 0.37 23. 40 0.89 3,748.0 0.67%
CNF3 23.21 0. 56 0. 34 21.50 0.81 3,745.9 0. 62%
H 1 BDOIA T7HA 7RO GHG PEH &L, BAU IZHAT, ZAEH 3.9 ke

COeq/B~13.7 kg=C0eq/ BT LTz, ONF fEFHIZ L 5 T 485550 GHG HIlEER
IZ. 0.01%~0.03% & D7au s (& 5-3-2) . ONF EAIC & % T A8 oE kIE, GHG
BEOHIBICEBAL TWA Z &R0 7- (1 5. 3-1),

#2532 T UAR, BEE1EH7-0OGHGHEHE  [HA7 : kgCOeq/F]
oy | TG | e | e | 070 ‘ﬁlJ?@‘z%BAU ﬁf;c, Flsk
BAU 50, 602. 7 3,751.1 | 45,075.9 | 1,775.7 — —
ONF1 50, 598. 8 3,750.1 | 45,073.2 | 1,775.6 3.9 0. 01%
CNE2 50, 594. 0 3,748.0 | 45,070.4 | 1,775.5 8.8 0. 02%
ONF3 50, 589. 1 3,745.9 | 45,067.7 | 1,775.4 13.7 0. 03%
* EEHRE Y 0t IR, AL, BT T TRAE ER TS,
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5-3-2 U AR, HENE 1 HOEE L GHC JEHHEDOE(LHER

5.3.2 NEEBELEZXRICLI-HE TO GHG AliEZHE

2012 4F 4 H~2013 /£ 3 H O 1 FMIZARIE S 8Ed 521 HH T, 1, /Ml
HOBGERIT 162 HETh-o7= (K 5-3-3), INHBABEOBEERZRIC, ONF
WX D I A E AW TRELOFEBUN: S GHC BB RFR LfiRa, £ 5
- 33T, AMUFEHED 152 TRICTLEHMEZEAT S Z LT, HEEAHEO
FEIL, BAU TOHI 208. 18 J5 k23 CNF1, CNF2, CNF3 T, ZH-ZEh4 131 ho,
263 b, 394 bR D, ANV O IRGE AT O B AR K5 GHG HF
HEOFEEIL, BAU (Cxt3" % CNF1, CNF2, CNF3 T, Zh-Zh 5,938 ton-CO.eq,
13,369 ton-CO,eq, 20,801 ton-CO,eq & 725 (X 5-3-4),
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HARBEhEE T 22 (http://www. jada. or. jp/contents/data/hanbai/index12. html)

[X] 5-3-3 HBEHEDOAEFEN LAY F TOMEHT — 4 (2001, 2012 47)

* HEL . BEjEE T Z — (http://autoinfoc. com/)

#5-3-3 CONFIZ X2 32585 0EIZ L A/ VBB B2 EIZ6T 5 GHG JEH &

HENE 1S /N A
I\

X% 5 ) GHG HE M & HEEESE " | GHC PR &Y
[ke/ %] [kg-CO,eq/ %] [Fo] [ton-CO,eq/E]
BAU 1,367.3 50, 602. 7 2,081, 763 77,044, 490
CNF1 1, 367. 2 50, 598. 8 2,081, 632 77, 038, 552
CNF2 1,367.1 50, 594. 0 2,081, 501 77,031, 121
CNF3 1,367.0 50, 589. 1 2,081, 370 77,023, 689

a)

b)

/RIS AAREO BB EE= ) | AREEX/IVURAEORTE A
/ISR EL AR GHG JEHE=HEH 1 & GHG PEH & X /MR B OIRGE %
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X 5-3-4 U AR, AR SSE L GHG JEHHEO BV HER

5.3.3 #%

CNF ZHW/ T A EATHZ L2k, U4 ONFI, ONF2, R UX, CNF3
T, 9 0.01%~0. 03%DHBENENIFF SN D Z LR ENT, T4 7 A 74
RIZB T DHIBENR~OF - & LTid, BEjEEHEEA —FRE D, Ziud, =
LERER OB BAGICPE D BRE ) EOIRIC L D2 b D EE X HND,

F7o. ONF BLEICHEV GHG PEHESAE L DI H 20000069, CNF ZiH L 72 = A5
i DRE TR TO GHG PEHEIT, (kD T AT ORIE TR LY b Rho 7z,

ZDZ EiE. ONF DADEMEIOFEHERDRIZ L 2 5 2 B, ONF D5sfkkt & LT
OFHREMNZ LT D L0 L WiFE S5,
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H6E ONF TR

6.1 TIBEMOFETU—2n4F4-Tadzy b OB/KYT THA FOEH
AT, Wk 16 FFEND B ET V=0 ( 4 - T avcy b ZHELT
BY., FrZ, TodrEEE LTIV AT SMART LT T VEEE A< REZIZ PR
THZEEZHWELT, [BreEl V=0 F - Tuvel b O =T A
I 7 SRR 22 AREEICBHER L7,

M6-1-1 ARV =74~ &R O~y T =
Rk 26 FEERZ S o T SMART THET VSERENK T L2 Z L2z, BAs» S 6 4F
DR L, AERIC ONF 2R3 2 HINBAT O BRI S 0fh & ki e, RIRIZIHBWNT
H ZIE TORRLICHT D IEMEEERE L, ONF O K - ERMLIZmT 2 RNEZED
BRI BIHRIZ D72l 572, AT = 7% 1 FOdUEEIT- 7=,

2 6-1-2 AT =T YA b (@lER) O by T
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K 6-1-2 AXT =7V A b (SfEHE) O CNFFEIL—

X 6-1-3 AXT=T7HhA b (KER) ORRmEIT~—
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6.2 CONF DEX - ERIEICRITT-E#EtE = F—DE#

HENE, 2R B, SR E Ok A 2 BT D HUSPEZEIC K D ONF 5
Rtz 7B A et 2 72, HRE - UERFEER & OMEHEIC LD ONF OFFE
Rw[RetE, HRE - WEMRIC ST 2R G 2RI 5 _Tee—2XF ) 757 4N
—FEHEITFT— in BE] ZLLTICKVBHELT,

(1) ONF ERttEIF—DHE

- BIRF PRk 2842 A 22 H (H) 13 HF1543~17 FF 00 43
- &Yy ALULT OKAYAMA 1R R T (LA X S miT 1-13)
- R B RLIR M PERREEER. UEREEER
B (B b o TEEAEE X —,
(Zx5F) i) (L VR R B A
(—) VUEPEZE - HdfriRblt 2 —,
FoEvra—AT F—T A,
[ |1 F~ AT T AF v 7 Wfgee
- IMAE Rz, R 1THRRES 1574
- BRMEAEEE LRGN (1 &EH) | JoEEsPEE (28EH) |
fit] (LR PNARZELT K 2 BkAE s (23461 |
[ - [ 1L B oD B i 3R AR
- ZOM EWNTONF OflE - o TV AT o TV A RELEDR AL — W
> TIVEDRIR & T
[N R & —H 7 S R 3%
A SHAF ) v - - TEREERA S
- REBGIMRA S, - Pl L 7 RS
=i NE I = PN 3 i SR e
U~ U RS - WL TR 2 —
@R, [N A A ) R_R— g VAl H—

%] 6-2—1 W > 7 /L R R
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(2) FAEME
7 Hif#EE
S BB —RTF ) T A = DR L SRR
- GEAD  ENLATERISIE N PEZERANR AT BB L AT SRR
e —2ME I —7 R A—T R EE BEL K

X 6-2-2 JEFREEER (BEY)

[X] 6-2-3  FLARGRIEFE IR A
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A FEEEFIFE
(7) FHO : SFE LT B LTz ONF & & O HIR BT S5 )
- WEE  RERRA S BARBRR TR v —
BERE I Eh K

X 6-2-4 JofEEIERER (P (RERERRAUEAD)

X 6-2-5 JofEspizEREGR R ERERIR AU AD)
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) BHIQ : XF T 77 A 3 —DlE L EFULO =D ORSRE DIER
WSS BEURTERFRE LA wEEdR (e ) KK

X 6-2-6 JSLESEEIERER (B (RIBORT:  OHaEntdas)

X 6-2-7 JoEFEPEREG (SRORT OHEHEZGR)
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v ELURERALEIC & SEERS
(7) Brm—R2F T 7 A 3 —DBRAFE-FEMIIZ AT TOHY MR-
- B v o U — St
Lo — AP EE A AL K

6-2-8 [ILIRNEZEOBHEFTER Hi) BV~ T U — )

6-2-9 [ ILIRNEZEOBHEMAE T ES (Y~ 7 U —#))



() NERNA T~ ZAEH O hn B
CWEE BEAA A I R At HEnte MR R K

X 6-2-10 [ ILIRANEZEOBRIFRTERE Bk (ERE A A7 I /0 (BR))

% 6-2-11 [ | I BXNAZE D BGHAR TR (BRESA A7 < 0 (R)
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I E - AURORBREREKRDEN
(7) WUECNF 77 v b7 x—24 (Fr) 8
- VUEREFPESE SR HIBGRE AR R AR PE SR

X 6-2-12 [F - BoOB#ERAMNER (WEREHEZER)

X 6-2-13 [F « W B RE RS (U EREEZXR)
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) BRLET V=" A A - Tay=7 MIOWNT
o [ | Ly YF P S S P S R LR

X 6-2-14 [F - BEoOBS#EkRFAER (0 I5)

X 6-2-15 [E - BB kA m S (] L)
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Q) €2 F—8BMEBEAADT7 U4 — FOERE (B4 : 83 4)
7 ONF ~DERAEIRR
CNF 22T, BIEBEICH D AHA TV AEN RO 14%REEZ HDTWHHD
D, RO 6 Fr < OFIE,  MERINET ] LDOREZETH-T,

6-2-16 CNF BGHHARPLIZ DUV T

4 5%0ONF OEMEIZDLNT
AalDERbE 2 T —DREGESEEZ & >0 & LT, ONF FEAICAHBED M
MENPDE R EToTE A, THOFHALTARZVY] . EERHT
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