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Construction of a general framework to support companies promoting
activities to prevent global warming

Abstract

Although the Paris Agreement came into effect on November 4, 2016 and Japan has set a
goal of "Reduce greenhouse gas emissions by 26% from fiscal 2013 levels by fiscal 2030" as of
September 2018, there are no regulations on corporate activities to combat global warming, and
the level of targets, measures to achieve those targets, and how to disclose information on
environmental initiatives to stakeholders are left to the discretion of companies involved in
promoting environmental affairs. In addition, due to the growing interest in ESG (Environment,
society and governance) investment, companies are being evaluated by dozens of third-party
external evaluation organizations, including not only climate change but also ESG in general.

In the preceding research, the followings were reviewed. 1) various reports issued by
companies to grasp the actual status of their anti-global warming activities, 2) research on
existing internal and external indicators, 3) disclosure guidelines developed in various places, 4)
research on decision making frameworks incorporating environmental factors, 5) research on
efficiency indicators of multiple factors including the environment, and 6) research on the
disclosure of non-financial information by companies. As a result, it was confirmed that there
were partial support tools for environmental officers to carry out the PDCA cycle, from setting
targets and evaluation indicators for global warming countermeasures, implementing
countermeasures, evaluating the contents of implementation, disclosing the results, and
returning and improving the results of evaluation to activities. On the other hand, in the current
situation, the environmental officers of each company have to think about "Which measures and
how much should be implemented" and "How to structure and implement and disclose the result
of actions for global warming prevention " through their practical work, and this may be a
bottleneck for further promotion of corporate activities to combat global warming.

In this study, based on the actual business process of the environmental officer of the
company, I (1) develop a framework for selecting climate action by streamlining targets and
benefits of climate action, and evaluating effectiveness of each action, (2) propose a usable CO2
emission efficiency index for person in charge of environment to evaluate and improve
performance of their climate action focusing on numeric information, then (3) extract guidance
on how to organize environmental reports through visualization of environmental reports
focusing on written information to be disclosed to public. This would make environmental
officers be able to more easily proceed their work cycle (PDCA) from setting target to valuation
of the achievements and then, improving their climate actions in the next year and more future.

It was confirmed that the framework developed in (1) above could be used as a template for
decision making on global warming countermeasures and as a communication tool for gathering

opinions within the company and providing explanations to related parties. On the other hand,



in order to use it in practice, it is necessary to customize it according to the circumstances of
each company, and it is still left to the discretion of companies to prioritize the targets and
effects. Therefore, in (2) above, I proposed a more manageable CO2 emission efficiency index
to improve the performance that can be grasped numerically, and in (3) above, I conducted a
series of studies to obtain improvement guidelines by visualizing environmental reports and
comparing with other companies.

The objective of this research is to increase the possibility of utilizing the model not only for
internal communication but also for external communication. However, as a future issue, it is
necessary to further explore the possibility of application to external communication. In addition,
it is essential to obtain comparable data in order to compare with other companies, and although
this study was able to obtain comparable data due to initiatives such as the Kyoto Protocol and
the Carbon Disclosure Project (CDP), it is necessary to adjust the data when only the data
collected by companies are available.

In addition, improvement of the description in the environmental report requires
improvement of activities to support it, but such improvement requires financial and personnel
burdens. Further research is needed to evaluate the efficiency and effectiveness of
improvementof dicsclosure and actions. In this study, we refer to the CDP score, which is the
only one obtained at the time of research, as an external indicator for measuring the degree of
disclosure of climate-related information, as an index for evaluating the effectiveness of
measures for improvement and disclosure. If more than one objective and transparent indicator
for evaluating a company's global warming countermeasures is developed at each site, further
study on efficiency and effectiveness of improvement of company’s climate actions and
disclosure of its achievement by analyzing correlation between such indicators and

improvement of company’s climate action may become meaningful.
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PR ESNIZFIETHY, i DO EIGE L7 CH D, — 5, ORI Y I8R5 -
CSR LR —ha i@ L 7= FEM B IE MO IAZ TN 2., Ak -CnF 7oR%BE . SRT D FA KBTS
CSR A& AHTFHERAZR E DD T L — b~ DRIERAESE | NESRHAG O A & T NELE o
BIREFEEZ T CTRY, SUSICHEL TD, 2OLEBIRERFICBW TR, B HOTE B
2 CLIELIEY 7 IA4F =— 0 2K TO CSR IEENI T 25 Hli#5 B OB R AR D HILD
=255,

BREEH Y13, 5 = (LA Z B AEOTE BN LI ZBHR RN D LU TALEDITHZES A
RETHD, LU, OB &R A OFEA FEAN 23 £ IR0 D DH A BIEIZ I
TEIUTEL Lo TETCNDEB X BID, — 7, MBI IC & A B S B R BT A i3
HZEHATRETH DAY, FEAMIX B R EAN & I BR L QOB IHEHR O NE KL T T b7,
AT BRI EN Z SN TE T T CWDD FIERFETENTE T EGEL TWD0 bbbl e
(2725,

FIBREE T p— v VAL BT A — v L ADTEE OFHEINC DN T, 2L OISR/
NTCWDHEOD, FERELTlRiE OFBIRIR [ ) 242058, [ L9 D158, T RITRE
EIETHMIERHY ., fRIT—EIITE E> QRN ZEN AT ZEIC LV T, SRS
IXEA T b= A REETHDHIE, LT UL BRI RS R MRS 2 @ 5
TR DN D REOBRBEH Y LU L, AMNSEHIEE o ) L7 1B R B
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ZEODUIEINDDH—TT T, ZDOHFITHLHIEH), PRI LD B B - U I [FRF ISR )
LW ZENMKETHLHI LRSI,

2-3 B R OBIRICEE T 5 61T 5t

RHEA I ELAT =BV —Z AT T, KUEEEVEDREE - AT F VT (FRE~D
HOA A% 79" ESGEREE - L2 « B3 2) Al COMEHBR RSN EE L7225 TETND, T
ALk 3R OB IZBE 32858 & L CTiX, Global Reporting Initiative(GRI)IZE2D CSR LR —h
RBREREEEZ GOV AT IRV T (LR —T 4 7 HARTA U RBREA LD BB
TTARTA L2012 FERR) ) D35, IR R IZRE T DI HROBARICEAL Tl IR=ENRA
ABLIE W TART A (WBCSD, ISO, BEi) . MEL AR — DAL R —MER D=0
DRAEEILI T DIEMOBA R AL A CRERERRE B R) . KA R 7L —LAD
—2(CDSB) 72E D35, LHL ., BUK ESG T A A7 0 — % —|Z XA/ EVED IES | {361
BREHARTA L BB EICHEDOL R =B L TOAONREIRTHD,

2-3-1 G4V ATFEIUT 4« LIR—T 4T « HARTA

GRIIFZV AT FEVT 4 LIR—T LT TARTAL ZRATU RN AT VT i
EEAER T D70 O RA R RIH B BLOE i~ =27 VAT 250 THY,
RO, 74— FiEMZ DT R TEDEL QD SHITRTARTA 1T, #kE
DI NF L AT Ta—FR0 REL, tha | BIFEH TO/NT =~ AR EBRORRIZE LA
FFOT RTOFICLS>TEBENRSEZ G R LD, F2, ZOIHRBRELELTHHLDD
LEOIERRITAEZ L DEL TS,

KITARTA AL, ARZE, TG TTRAES SRl ORFRE | BEAKESCZ R
FOHEMFEELBZIAATLT O— VI~ VT AT — IR — T at A BLOBEHEOR
124 R BURASBE & O B 72k 5B B U TR S U CUD, 2 LTl I HI SO — A AZE vE B
R E (I & OV kD7 a7 o— v REE S cEBE RS NT ) — AT —7
RNWE — e =D A RIEBEOTOT ) FNTF A REREREENE) | R E R
A E (RE ARSI XD BORENEERMIE ., ~ KA NRE, R RE IO
B ZMERRE) BED B TEY  AZEILED HNZE B IZOW IR TR T 2282 3K
LTWo,

2-322 REWETA NI A~

BB T, ATARTANTB O TR S & CHFEEFIC O BREE A R & ORI E
FEORPUZDWTEMINCAR T HZ LA RS | LERL TWD, 0 TREEHRE
TEAERL BB S AT EB X QD HEFITH LI BEICBRE RS2 T> QD H
EFITH, BRERE 12179 ECIV R FEL-LEBER TR & ERDIMERLIZH D EFAL
TW5, BRIEREIRDENIOEF OB M2 FE X DB ELWEBbig LU
REeBVELDTND, FBIETIHREREEDOERL., 5 2 BOMREREOFLEIHE B DR
FLA T, BREE S SR H T DB R E ONAREL TS5 0% 29 THH (G4 TSI HL
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KO 2B Te) 2Bl 5 3 EIEREEHRE TR DEBIOFE # - FEIE ) TIIBREHRE O
HH AR, RO 2 FHEOF - FERA 2L THD,
(D)FCH T 215 - Fiats
ETOFREF AL CTEEERHHES X DNDER GG H - FEIE
Q)FCH T 22RO - FE AR
B E ZO AR REA IS £ X | Bt ATREZR A S ORI AT T MBI T,
LT DT LIRS DG - FEAR
F7o, FAE S BEROR I A T O DT DI - FeiEA Ll . SHIZHS
B, BREWS O R EIZT A B OMEEFIEL Q) D,

2-3-3 BENRATAGE « WMETA T4~

World Resources Institute (WRI) & World Business Council for Sustainable Development
(WBCSD) TI3EHEDOPHTHIRENRATADOFE - HEICHL, ZhETITEHEOREL
X ELTE TV D, Green House Gas(GHG) Protocol 132 R THL D2 —H — 12 LS T
W5, EREPEH. B EIC CO2 HEH BEOHE Y — LAY i L TRY, 2 — P —ZFT
T =L T IS4 270 CO2 R BET M HTLNTED, E72, ISO D 14000
TU—ZDW, 1S014064-1 [THHHKD GHG A~ M ORXEE-BHFE, #EEHEL THY,
1S014064-2 TIXEEDMEG 7 1Y =2 hd GHG HEHH - WINOFE, @EEHEL 0D, £
72 1SO14064-3 1L 1SO14064-1 & 1SO14064-2 DFRFEIZ DOV THEL TV,

2-3-4 KUEABRBEORE ~DFEBEDHR : CDSB WA 4 2 A

Ak CDP 23575 /)% )% 5 Climate Disclosure Standard Board (CDSB) 23 56 28 ) B /<
DT7L—LU—7% 2010 FF 9 HIZRBALTc, KTV — LU =73 EOFRBEFITBNT
JAZ T ANONA R EEBE RO TR T — AT — 7 OEEZ B TVA, BIRNA
IZOWTOERFIHELTE, [BRIZEET 286 X OV Ery72 A =77 47 (1ISO, GHG
Tahm)VE) OB, TREE BN B I 52 288 (RHIEE) || [RELE DY A
7 LR ok e B I T K DM L E T (RIEELH) |, [ NF U AT a A R ORERRA
B 104> ThD, FE L T, B ED /T p—< AERTZNT Tl [k TN LB
ARTHY, IFRS (ZFEDHFE RS & AR ORISR A N — R T 528 L TEHRY, Rk
W72 B /T v AR B/ T p— v L ANV E SNA T EDNRIBESILTCND S Th
e

2-3-5 JREAL R R O BR/RICEE B A THFZE DD
BARICRHT D& TAX A, AREDBREIEEN OB RO FIEIZOWT, T ~&HH
RARTDIBMEDORN B FEDOR—2% 52060 70> TODLH, B ELIIMEE AR
720 —REOBEIZIE DS W R RE RO DHEDIZIT 72> TR, FTEEDOTARTA
VINBEDHARTA L ETRINT D, KA B RIS €, Bl 2 X755 R O H
DI EOBRIRGEED B EH BT TND, W TBHZRE B J TBHZR G | THE 7k TB
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RITENCEALIESEDEDRHY | BIZ[FICTARTAANHEPLL T F5EE Ch o> TH &AL D EREEH
HELE SHED AT T 52 LIREETHD,

ESG T A A7 a— v —ZIT N2 By — L E L T BT R EBR B TE A S T I
MBI HROFEL R —M@RIRT 200U, LR —hO—EHIZ ESG 1§ #aHE# 3
H42ELH 5, BURTIXMBL R —hEBREE - CSR LR —MEDOIEM L R — Bl 2 12361 T
THRENEAZITOND, FNFITHIRLHE LN ENE, BREH 2 —Sh
T E RS LA TICAIE B2 DR R LD — AL Abivs, F7-BHRTE®HE K
T2—4 T, EMEAE T v AL I B IS RO BIE ST DM TRV | IEFIT
R UL T BB HIT AL T~ O e i T e - QRN —Ab b D,

ORI Y F IIF MR LS T INEAT — 7R E =D OFHM OfERf - 1) E23
BRINDTE~DOWFEFFo TR/ R — VRO RIE RS ELBERITL QDD BEFEOD
TARTALZRIRU | GE72T TR T 28 R ELN N — 250 | ZOZLIFFHR A
ARTA L DIRFRERL TNDHEE ZHIVD,

2-4 BRIEEFZR AR ANTERREZ L—2 U — 7 IZET 558

EZEDEREEHE Y FH D EEROTEEN IS BIECHRIR AR E T DB I, BIRLIEEID%f
JEBREFEHL S DL TH D, £ THREDRD DKL AR LR LR ED
KGR FEH 5 FIEL LT, BREL A E pERE R B (QFDE) IZFIL TH AT 21T o 7,

i B A% HEJE B (Quality Function Deployment :QFD) |3, ZREHIZLY 1960 FFAR D% -0
WRFEDMED HIL, 1970 FARIZ A TRERED Fikiml L TIRRES -, HiE(1997) 12k
IXQFD IZIZLAF D 2 ORI mD3 e HEL T D, 1) QFD (FELE 7 v RCEBITH M E E# L
LT, Fox BEEL TODHONORBEITHRFE R ER G D720 O SV F B ik LTS
LTHEY, 2)QFD [Tk it# ICtoTChasia=lr—a Y — bbb, HICRE99)IE, 4
ENBROWRESDT-OICETOWNEEN NN a—TF =— %l U TEEE RO LS A
ZFRFONETHY, QFD 1ZZ DT OFE e A F1D | F-FREHOE D/ N\— - —y
TELTELTHEDTHHEL TS,

FIERFLIRE, BALTHEAIZEEL DO FEMFIENEHINDLLEHIT, I—ry %20
DHFFKRT U7 HETHEAT DB ENEINL TETND, 42 L <72 D85 O1F HEME,
LRV T OB OERITKHG T 2720 O E%FHES L T QFD IXBFR ST
T3 PR DR GTH A BEL T ANE BRIk 5E 7 e e AR — B 2~ QFD D i H FEi
NELNDIINT/>TETND,

2-4-1 JEEHFHE T QFD & A F41

TIUNENE AT DT A AT M ay T THD LOJAS AMERICANAS S AA3,
O YarThHhH 21 R ETICT TV TR M BB B FSNAREITREZE B
FOTBERRICIORL AR AL | B RO B E R B EOEINEZMY, £ FTEIED
BN ETHZEICEHBNT D A BT 7Ol E)IRFZO KEEHROFREOL LI
QFD D& AT EE DY — B ABGEEAT 7 HlA B T2,
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QFD & A YBR[ & E B 5 & CTdho7- Patricia Kubota |4, #ENEIF—TREDO#EZRL
T, QFD OiE G ECIB1T DI BERESDISK L~ VAT 2 DI fi /e 515 T
HZEIZRDOE, QFD # AW Tt oE Var iz BT L2l T, fE R, QFD %
WTTREEA~OX S | OVEEFEWEZ BT 52813, BEROMLECA LE PRI HhE
LD LT DICHIEF AN ThoTobfbim DT Tnd,

Kubota |%, QFD OiE AL TIB AR HEFENEL ICL TRA RV 28RO, ZRkb
BIZEDBEREOE RO, SWERECED B RO | OB HFERB L O HGE
SO FOR B DR DT DI EH B EBRERE ORI OV E A IR 5720124
PEHAREEDORESEIL, £XIT QFD IE HOFERELNTZbDIZEIR TS, IHIT, ZivE
TITARR DO I B T ERR A1 O A M PEL L TH BICHWOIALO1Z72D . QFD
FEREDOWMFRIZ IV THERR L 7RO~ N 7 2% WD Z 8 IC Ko TF SO IL [FIfE 23 AT E I
720tz L QD FEFADOBEREO=—ANT-EY RADI012720 BUERPI &7
RCOIFEOSL R, BNENL O E N TEIZZLN QFD DR E/2METHY, RIKFHZASHS
ST IUTR BN D, $72H QFD B ARNIITHF I L TIEA RN EE-T
Wb DITHIEN S <AFTEL . F A RSB RO L 2 T 570 I m B/ 7
BEDHDOX vy 7D HIEEITZ DSV, LR Tn5,

AFFIZIEL , QFD TP D H 726 WA~ XA P AT MIE S HUV
FVRRBEERZFHRIEL . ~ XA D AT MBI DK AT Y BT 5 TRett
DV RV A AT BB CHIEINTE o Va2 LB 52 LN T&HEN
9 QFD OAFNEDHER I TCD, ZOFEMTH QFD Z1GH L, IRE(LxH R ICRE 2 )7 6+%
JEBHL ., @B O xR ICBEAHT 52 & TH#HE RBULTHZ LD AREMERHHEE X HiLD,

2-4-2 BREEAWVEREAREREBA (QFDE)

QFDE &%, ik MO TH WD — /L L TO M E R RER B (QFD) 12
BRI AR 2 5 O FENY 2 B R B BUIAA T, QFD 2Lk - B L7=Y— /LT D, QFDE I,
BRI G AR G AT O BRI SIS e 2 BOR R O R BR B 2> D D BRZ TR IA L L
IXUITIE R Ch DB ~D Bk FIHA L0 BRI G AT/ REICEBAL  SHIZEDR
FE LB A AE RS D L E O BIR A BRI 2 B A FF D (B2, 2006) .

QFDE (X 4 DD7 = — X2t THY, 72— XX 2 DFiT 4 DORT v 7 THERRS
NTND, 7o2—R &7 2— X N #(THZEITL- T, XL O BB 72> 50 E 22 A% R
LR E T HIENTED, il T 2— XM &7 =— XV ZTHZEIC LT, EBRORE
(38) ZOH DO LEREEMIE CTRANDRERTE T HIENTED,

QFDE #1&E T 5Z8128oC, BRI 1T R O BREE i O i E B F IR AR E 35 (.
HEHF 2003) . QFD ZEREEEXFHIIC A LZ 541 & L Tid Halog ef al. (2001) NEREE/ T 4+ —~
VAED T DOFATHEIRIIE L, Madu et al. (2002) BREZE AR EHTBIL CAHP & QFD
RGO TREE72 7L — AT — 7 & 42 R LT D, 1990 448035 2000 AR FIFAIZ AN
T QFD O#&RER BB 727 b1 TEY, Chan er al.(2002) 1% 650 {0 QFD i 5
Bl W FERE A UNEEL . LL T D 8 DIZ QFD ORREL 73 FAL T % ; “product development”,

26
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“quality management”, ”customer needs analysis”, product design”, “planning”, “engineering”,
“decision making”, “management”, “Teamwork, timing, costing, and others”,

Ferrel et al.(1994) % T® Rajala and Savolainen (1996) (%, QFD %A% & FHEj (2% L 724
ZE%1TV >, Beerton (1996), Cozart et al .(1990) . Howell (2000) (% QFD %% 2k 3%
% ITo7, Wolfe et al. (1994) X%/, QFD D& Bk &Y — /L L COIEH Al etz 48
L T\ %, QFDE ORI RGEH ORER, FHH RS OB JE T W TR R L TE 72’ i
dhax a2 X CREE ORUEIRE | FRICER B B M R B I iE  S 2 — AT £ TiRe
A E BTV, QFDE DRHEANE % DEREFL~DORCR 2 d B ERE DR U RIER TE 52
ETHY, RO EZ WA 523 R— R hOMEITR ELIAA, Eoa R
— R RHL RO E RSO BEMEIC DR IE T HILENTED, £z, FBEPEO T D
REFER DA —a Y — 7B T Linh, A BRIE A 22350 B IR LS
R E AR B &2 528 7C QFDE (34235 O IR B Lok 5K - WS 3R | TE F ATEE B 2 b
Do

QFDE D4 DRIV T « B HRE ~OTEANZEL lebITWWIFEL B 2 B0 DI
Berglund et al. (1993) TH 503, 113 QFD 1 ZIEZE N T A ADHIE TeBR B 2 K E 35
BT RO FE 2RO D EELLY — NV ERVIFHT AR L T, ARLIREINFZEIZ IV TR
FENRAADANTEZE DHLOITITE RITE TONTES T, BRKERH O T IZh oI EEY
BB D RETE e BRI | TR R BR R EESRIE H 2RI 9% QFD OfE HIZ >\ T
DFFEL72>TD, Sharma et al. (2008) 1% QFD OREEEIXE/EHWFEHH CLANE SN T
VRS SRR ERBEX RSy BRI E Sy B 5 | AR & T2 0 B B W TE SN D72 55 L
L T2,

2-4-3 BfEa X h~ kU v 27 2 (QFDE %G L7-BRBE T Hiakst)

BRBEICH T DI ANIR DM/ T 4 —~ L AD—HREIR DI, AR DB LAk
DOFSBRIZOWTHIFEL T2 b DIZEREA AN Ny 7 2030 D,

BREEA AN N w7 AL, BEER I AN GHfi AN & ) PR DM A B
B 2D R B BHGEE~ Ny 7 2R TR E B 1912 Tesh =T — 7o —hCh b, [Fl
S Z AU BBER A0 3T L U B 5 AR TR A TRERIHL i) D —
N T, P LB O B EMER TR —77 v |[Z 8D L, BER AN N v 7 A0
FrEE LT, HLIZPAF 7% (Prevention-Appraisal-Failure Approach: fitn & 2 ARD FA3HH) 12
BESWTREIAMARRILL TRTEVITET T BENHEET DR~ RO A MOJR
BROTEV I IZON T, — OB T M Z /RLIZ LN ZERTEDEBR TG,

PAFIEIZIES<BRBIARD N FE T, SE I ARD A HEILL CBRBE A NG 434 - 42
At BBREE I E R EH R O T A7 T Db LI, Hughes & Willis (1995) 12 Lo CTHID THERS
N, BRI ARO R RAREE OB FERFL TOIIEWVIED TH D, PAFTEL ITHEH 2
DAHTTHY, SEICB#ET 53 A, FBi= A (Prevention Cost) . #fi= A} (Appraisal
Cost) . B H= A1 (Internal Failure Cost) M UM A fit= A (External Failure Cost) &9
4ODEATVGT B, 0B, FHAANEFHIR= AN, B B B ARGEHE B0 %
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B o TR AR TS A T2, 7 . NP R AR E AN R AN L, 26D TEE) )3

I THIURERESNLAEWVIBEIRIZEB W T, TRz AR T 2K A RIZL T
WD, BT HUL, FRATAREHIi 2 AMNISCF@Y T2 AR 1B AWK TRAR ) LWV 2 5753, KK
ZNT, WIS S EE RO LS E RFHE B SR Cho 7ol IR EN AR TH

Do

BRI AN N o7 AR, BREEa AN R#ICER T 5, DK, BB RIZE
STHELINDNRIZ DN TE, RIZENDTE LD RRAEEDA AT T v FIfE DL
REDTITADHRELDELTH—UIBELR, LWHDOL | BREEME RN RS A7 A%,
ZOVER b BREEEA TR GBS (R FLE ) KT K LRI 500
Thbd, TN L, WRIFZOHEKEZENTZ TR TE oI o TOHRFHEES D,

W T BREEIANT N 7 AFYEIL, IRBRLXER O & MR % RARD 7= B CliiZa i
BEAL SRR AR E T A FIELIR R T T a—F L E 25, Bk Dar Yaf Myt CEREED
RO | FAHN R AL R OEIE Z DL IRBELRTR OGRS T T
14% T E AR MZERD 86% % 5D T e, TDOIEMBE | IREILX RIZOWTIE,
TIADNFE OB LRV BREI AN NV AFEEZOFEE A TH281%, Y L
EZbib,

2-5 BREZ GG ER ONFREIEICE T 2 1Tkt

NRMEAZZ DX, HNIEATIDIFERETIRA DT LTI THLDY, BREELRWE
DWNLEZ 25 ECIIRE IR LRIREIEEOR E DN NE THD, HEO AN EFZZHROZ
LN TEDLFELL TIL DEA 35,

‘W& 57 HT% (Data Envelopment Analysis) &1, [RIFED F3E R LAE 0972 bui 2 FTHEIC T
BH08T F1ETHY, Charnes et al.(1978) 12Xk > TEYD— AR E S D HERE T 35728
IZBAF SN FIETH D, ESCHUANFEICL > TEIALIER( ) & 22ICEDLE
TIZHWONTZEIR(A D) ZHELL, HIIMKEL ADDVISWEEEIR TS (Bh=RAY)
EHIET D,

DEA O HT i REMRDFHEMITIRIT, 7/3—h A—rN— A=D1 — Wbt [HZFE, ZBEff
WL THRTRS FA 72 E D IS TELER TH D, HEEASLHIAN R EL > THEIELIHER (H
)& FZEDETITHOONIZE R (AN F)) Z i L, BB DS RELS BB DVNSWIEE L)
RAVEHIET D, DEA 1FE, BIaR, B2, PR IRBERE DT —~ U R il 57
DTV BH T A S TETEY, LN OIDNCEESBORIZIL H LT RIE 2 b
%6

@©  DEAZPERIIGHLMIE

DEAZ PEZEITSHLIAFFEE L T, PEETEEIZ B & E AR EOR AT T oK E
DFHTH A 7ZDEATHMT &2 W Tl £ D BR BT LS EE L 52 To B e 2 OTE B O Z A
I\ — iR 7= Yamada et al(1995)°DEAZ I T DR S ATICHE S A S T, lx DFE
IR, TN DR DFRZEMO A EMEOHER I BT 2T LUWERE 21— R L 72 Aoki (2003)
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DEA/Window 5% FIV N TREAUE{E FREAOREE )RR OREF D L - a2 T~ 72
Sueyoshi (1992) Z&738%: 5,

@  DEAZEBURIZIGHALICHTE

DEA ZFAENZHEHL7FFEE L T, BREERR 7D 53 B CIIAE N R B D =1 /13— %))
AL 72Honma and Hu (2008) R°ER 57 %)% A4 7l L 7=Honma and Hu (2009) . Bl H57E
BT DU ZE 5N FAT NG ) Al LT =8 - AR (2012) 228 D305, FT- HIRIRDITER)
FIZOWTDEA & AV CREML7ZAF 8L U IR A (2001) , Lo iekns AL PEMEA T R
(2009) | Nijkamp and Suzuki (2009) , Haneda et al. (2009) ) 72& 238 %,

2-5-1 DEA 2 a7 ZihGitiitets & L CREM I 50158

AHKDEA [ZI0D72N A TIOZLDEN AL ENEELNEVIRIHE TS A1
TSIV AT LOFEXIHI 2 2795 T 15 TH DA, Hashimoto and Ishikawa (1993) CHg
BXNT-INT BEA—TE S EPES AT AOBENSEEN T, /NSO REFLEE S
AT REWTGTDREEUNEEA ) L X% CDEA Z A3 AU, 2R ES L
T ZRITCOFRAR AR A T T D ENATREL 7D,

AL O Y720 O B FHICEH ., B, REREREL AT 1Y
DIRIREL, SERIPT G, KB EEERCE, , I ANY iR mE AL 1L B ED4THS
RO G B 24T > TV V5, Honma (2011) 1ZDEAIZ LA T 7 o —F 2T 03 E D47 E
JF IR DBR BRI 0 U CBREE DR S A3l 23 7 T D,

Murias et al. (2006) IZATNZY =423, HIKFTHO AN AOEIG | KFESR ML WAL
TR, SEEEEHRL, LS TZ0 AR RETE AR ANy 7 NEARAN 7 | B ET 13
RO JE AR OEE Lo T, AL U ENOS0R O HI72 3588 A7 L T D, &
7=, Somarriba and Pena (2009) X5t 3E3R , LW 4, FTEDO RN EEE R E D230 EEA~ AN T)
HHNTHIELTDEA ZHHL T, I—ry 3 EE SR ICAEFOE (QOL) I+ 5# 4
7R A L T D,

Zhu (2001) 1% 19964F-DFortune 6 Thest cities (ZIIZN 22088 & %512, ATNHEE
s A7 A A EEE JLFREARE | HINEH TR0 FEAT YTV ER, EER RS &L
57T, DEA (28588 OFFI %17 > TV 5, Bougnol and Dula (2006) [XDEA % —fED 7.
27 =)V ELTHWTCKEERNO R FAFHRL T D, DEA (30REORIE FiEED
Charnes et al. (1978) AR EXIL7- HE % T, IR ITTOIREE R ENNEHE T2 Tk
ELTEHTAZENARE THHEN R D.

DEA I%, 8L CAERET v T4 T 23T 200 THY | A FERSA R E 3502
7372<, F7- Stochastic Frontier Model(SFM)& 720 | 3R FGEE D AR 2 K E T DML EEH 720
DT HEENE G THHEWVIR SN DD, E-7 0T 47 HOIEREC L0 HR) =R B )3
TETEDLIEND, i REEEICB W TEEN ST S CnD, — 5 C AT 545K
OEEEFTDHEERNEBLIZD, BFEED T EDDNEINTRERDBRKE LD
HEE TR L DD, BB EREELLIRNT=0D | S B ORRFE FI IR L&
VIR D, SR AEFEMERIEL L Tl <D EN TE-FIETHY  IHETIIEED
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BRBLR G OB DEREEG Y OFE N2 2 00, 58 L@ OERENEZ A LS8 5720
DIFFEDEZ AT TETW5,

2-5-2  Undesirable output % 4} - 7= %%

B BE75 Yul) B %5 0 Undesirable output DA%\ NI Tid, Fare et al., (1989, 1996),
Gomes (2007) . Dychoff et al (2000)., Scheel (2004), Yang and Pollitt(2007). Arcelus and
Arocena (2005) D IIZnHER)72 DEA 7341 31412 Undesirable output (Bad Output) D4\ 2
&0 3A F . desirable output(good output)® undesirable output(bad output) 23 [FRFIZFE AT 55
BICKIET HET VERB LI EE 13205,

DEA (CBREEE R A MA T ET LV OFREL T, CCR BT VA ~_—ALL, /)% desirable
output & undesirable output (Z457#|L | undesirable output &5 —E L TIFAEL. T DHEIFHN
IZRWTIE, 2T A L 72V & 95 direct approach, undesirable output 7 — 2% HE DT
— XA HT D, 72 undesirable output % input &L THHZ & T desirable output OHEfIE
undesirable output O/ % [FRFIZ B #E& 45 indirect approach, %7 desirable output &
undesirable output 2%t =R N TE DL SV &I 5 Non-Positive Multiplier Approach %73
oYl

F72 Undesirable output &RFR 5153 Hr O J5 4 Ht) A41, Good Output efficiency & Bad
Output efficiency @ k3% F\ /= Environmental Indicator % i ¥& L 7= Halkos et al (2009) <>
Arazmuradov (201 1) DA FEN D, ZIHD /T 1Tl s & F Y E O CO2 HEHH &% Bad
Output LL T~ TEY, /ST =2 & W THRERIIITZI TV, & E OBRBE (CO2 {KJK)
RO Z ML TVD,

Tone & Tsutsui(2006)i% SBM % X— &AL 7= Non-Separable Model ZBA% L. KE D
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BT 70l a =S —a >y — L U CHI A CEA AR R STz, Ziubid, ARAF5ED
Pt S SR PR 72 a3 a = — 2 a YV — L EL CO B A R L TWALDEE 2 B
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RELT T DN—T2HT5H B, b T H T DNV—T5GT5H CHOELLNLE
AIFFROHFA TR = =22 Y — )L EL TR THLED B RO, Ziud, &
OHEHICEALDEEZBND, by T HE T DN—T % THEIETIE, FEERRITKEL
AL BEPFECOREE R Daia = —a iz | UL Thay 7 OE BB RRIZZ R
NI RS LD E IR T HZENTED, Flo, RRLT T DN —T % H T HEHET
VA D B R O R AR MR A Ml T E D,

AWFIEORAA T, BB DR L R ICB T D EE B 2R E L T D T3
72, MEFER RN 2 T B L7 7L —h (lettering guide) THY, HE O 45 H3[H
U/ atA% @A L TR AZINMESEL7-0DE B Tho,

EEEOMHICHT=> T, BELRIRIZOWTFOER I E HEE T, SEEHEROMmE
D D7 a0t AZB W THEBOH L FEOEROBGLEETH LT X, JEH
T AD LR OBEN LY F R LDt a=r— g — W55 EE 2 B, -
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Bi& QFDE Tho, ZORHH A W TEFIFIEAA TS 7o fE R IR L R 7 a2
PR A BT B3R E BREDOZBRIELIZ DWW TOMERM:, P ZI> TR S BRI
KT 2 RO A G- FE | A RE R OO TR~ DU K50 AT iA s Z OB B D24 | L

53



— & —F v —a T HARITR T DB 5RO RS R T2 T IEO A M A fed 5
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THREAHNIEHLZOEFOR D> TRIREBIRT LI ENMETHY, 2D
I OE BRIV TH D, QFDE 1T HRIERO T 0t 2% Al{L 35720 BIRD
BERBAHNICHIAT 2RI A THD,

— 57T IRBEAEX R O B AR, RPRITEA TR D720 | RERICAMMAETE A 3572912
X7 TV = DI AE~ A XPLEETHHZ LGRSV, IR LR B AR I3 HEH HITR
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BRI TOD,  FARAAI TN DI 2= — a2 — L E L TOTE I Af
REME SRR T X7y ARZEDIRIRL AT RITBR Bk & F 2 L TR EFDOINBAT —
IIRNE —INET =L T SNDIENE, SMREHI~DE EL BLEEE25,
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4 T JEBRALRIRIEEN O /X7 o —~ 2 AT D RIS

4-1 FEEF E REOHB
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DIRBEALKI R DT p—~ o AERE T DIAEEN BRI TE TN D, I, &%t
RETHREDOBRESCAD - BINEHEDDTZDIZHEL CEXIHDOTHLHN, a7 7 R0
SRI 77 R7pENHBIL, BEE R RETHEEDAI)—= 0 T HIZB W, RiEmE &7
M THONDIDNTRSTND,

KUGEZEENRG IETEENC B3 23O L L TRERB DL, CDP & FTSE4Good %73
HY | BEFEITK U TRFREZEA~ORIZEZRD TND, 72 CO2 IZRL TR MR/
L AEARE T DILERDTND, BREZNRMEAUEL, AR THILEPRDOLNTED, &’
B RIEIXHDEMWA 2= —a Y — L L TOME R D LI > TETV5,
F AR MO EE M s IR VIAT B X RO CE TR, FFkiye Bt ds &
LB EZEOFE IO RHIG U F D BREHHEOR E D RO HILTND,

WEMORIEELTH, fERIT CO2 PEHH B it B AZZ BT T&7-2%, B FEHIC X
DHPES | A2 DBRET RIS 08 KA W EIRIC XD b e e E o —2
DT L DEENR BT AP BT 558 LRGN B IEEA R E T 5
N2> TE TS, WBCSD O Eco-Efficiency FRIECERBEE DA AL L A% HITL TV DER
BN N BHDDN, iR+ O EIZEL T, OB TIN TERY, FEHEpx
ATFRERIT 720,

— 5 CRED ST MALEDERUCDTZD DT T R R a =0 7 YR 2332
Thbd, HALTHRIAME S TS CO2 HEHEENL B AEIL0 A58 s TR e 6 48EL .
5317 CO2 PEHH BT A HMIRFRIE THY | REDERNTORY Y a= 7R/ iRl D
Rk B IC LD IR TE - ME O BB E DO Z3d > Th WAL, EH A/ 10k E
STEY, BEITES>THEDTZD DAL — /LRI WRIEL 72> CTUND, O A i
T D720 | RETIIEEOBREH YL EDIVFANCT UV BF O R NERNTD
HHAR T a= V2 RIRHIE B TED CO2-RRF NI OV TIRET S,

4-2 WHFED Ik
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M7 m— 0 H D CO2 JEHHIBTREN N T TR« A A= RERNOR v a=r 7
ST AN ESUCE AL, BB B 84 (R X, BMW, #ALT5— 74T vk, 7
=R, R BEE, THNT AT =) D 2008-2012 AEDIEEN A HR LT 5, ZHHDEE
1%, CDP #LITERBE M A #1Z CO2 PEH ED 2008 -~2013 AT —HNVAFK I TN
Z& CDP O7 7 —MNIEFE 2 THY, CO2 HEHHIERIR IR /2 L CREL,
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8 FLIZ DN TII ALY CO2 HE RN HIT B R4 N 3 Ll ZF AL B B &l B iR oo
FEINFLTND,

422 T—X
HEhHER 8 4L (Fa X BMW, X A LT —, 74T vb, 74 —R, K&, HE, 74T AT
— N OWTLL FOT — 2% IE LT (2008 F=~2011 F-0D 5 v, T —FFEfiE ATk 1
ZH),
BN RREER REAR—BIEENE PE) |
PEEER (F—H70 %4l T=a2T7 LR —k IR LAR—R)
FEHY: Good Output: & 3RS, IR (T —#I0 &KALT =27 VLR —R)
Bad Output: CO2 $EHi £
(F—#7C: CDP LAR—hk, 7=a27/LLAR—h, CSR LFR—R)

BATHH LU CRE EARZRIRU BRI, YW R I B F 7o T (RN A G R
HILERBILIZN, BRI LB EOFEEOTOOFE LTS DI HIZREETHY, Tl
ARBEARBRERNETHIENE L THHEB X T, 12720, MEIEE ~OFEEICRL T
BB E LITFE 0o | ThEBRINU TR E EARZEATHA L5288
Too FEEBIUCEHL T, EBZ2 R T TR TENENDOFHE; T CO2 BTGB 21752 &
DT EINLZENG, TS RATHB LT,

PEIE H L TR E R EWEUE A ZE F405 8 FER2E & MR 52 5 2% Good Output &35,
FIENSWEENE F D CO2 PEH B4 Bad Output &35, —fi%IZ CO2 13L& BRI
HEH SN D BRI N 20 I FE B EINE ORI Tlden e B 2 | %45 Tone 250D
BA%& L 7= Non-separable Undesirable Output &7 /L& L. CO2 PEH B LA 7E B 4T L fl
ANCHIIR S D RTHEOD LIZH R ZITH, BEEAR, W B, & Bad Output THH CO2 HE
HED /MBS, Good Output ThhA B R EIRTE B ED R RAb SN =& &1Z CO2-#% %
BhREITEK 1 &7D,

I TCHERE T REZLIL CDP ~DOE H 44D CO2 HEH &IZ WBCSD X° ISO D AR
TAANFERNH ST E T TCODEDDEETARTA L OIEPUIEEI(TINTE
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T2LBZBNDHIENG | AL LFEOM G (12008 HPE) %) Z 1DMU &
ERAR
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PRS2 RE | TR GEER &, BBRE) LR | RENRFED 1L T
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HIZOWT, 2005 FEO R E EDO TN R THENDAEE~OBIREFENEIRY, £
T — ST E RMEN BRRE S CE T EMDIR A I D ZENN AT REIL /2572 CO2 T — X %1
MLT2LZATHY, A STz CO2-#R 2R % TR ZEDIRELIF B UGE ~ D
AL FIEEL TOIE A ATREMEA R L2 EI2H D,

4-2-4  CO2-RRWZNFAA
CO2 BB HMEIZ DT, William W.Cooper, Lawrence M.Seiford and Kaoru Tone
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Applications, References and DEA-Solver Sofiware” DfFEY 7 b7 =7 W CHET 5,
K7 N =TI O DEA T VBBMSNTWD 2, EREOE VR AICE
WTCO2HEH A M A 727 & B EARECRE BRI E LD REWVERDBROLOND Z L
FIZANFE T ORF I LTINEDR —ETH D LE L., RFED 13 &
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Z DY DEFEFREE A Pys 13,
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yN.s'g < yNsgy yN.s'b > YNSh) 21 =0 }
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o
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DORGERD I 72 S D K5 722 (x5, 2N, y59,yNsa  yNSb) e pye 1IAFE L7\
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Ed : 1=
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r=1 ro

subject to
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ayé\f.‘sb = YN.ﬁb;]L
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To b,

FRROFERE (p, 1,55 S,k THEE, 0< p =1THVp" = 1(ie,
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s = 0,899 =0, @' = DAKILT D DITYFEO DMU 238k b 2RI 72 & X 12IR D,

DMU, 2AHZNHETH L5 EE < 1), UTILL W &ETE D,

"5 5 ="
X5 — x5 — S

xo '~ at xS

" sg 59 sg*
Yoo < Yo +s79
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}’o ca )

° NSb NSb
Yo '~ <@ Yo

HEIZBWTIZ LIE LI Good Output DHEINRIIRBEMTH Y . LLFOHIHIZE L D
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. (b) (& Separable Good Output DIFANZ A HIR L CTW5, AREDHIETIL 8 f5 7
FEORHEON, et s CO2 HEHEDHMED T TH D 02 ZHA LT, Z 0¥
205 ETHMLEr—2A2RE LGRS LTUIIZER T TH - 7=,

sil 5 s szl NS 5 NS‘
Z (,g—l—s‘g)—l-az fo D = Z g+ Z g ...(a)
r=1 r=1
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yT'O

S BT, Non-separable Output (}2 U8 Input) MO FEFR & LB EIINT 2356138
hRIZEET D720, B TORKRMEEZEBE LR EIXLL TOET LV CiHE SRS,
AN THERT D CO2-REFNRMITLL FET /M LV FIH SN D,

[ CO2-FRIEZNHAE ]

mz NS —
1 Si 21 g)
m .5 m NS m
i=1 ¢
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Yio yro
r=1 =
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aYo
511 521

TR MR WD Wy
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1- E:ill Ay~ E;izl ay;

p =
1+ Y By, + X321 By + E,S«Zzzlﬁgr)

where
&

-
(i =1,..,my) (Separable Input)

a 1
11 m x?‘o

*

NS~
=2 (1—a")+ %S;NS (i =1,...,my) (Non-separable Input)

m

A3i
1 S:S‘gﬂ:
Bir = = ;Sg (r =1, ...,511) (Separable Good Output)

%(1 —a") (r=1,...,55;) (Non-separable Good Output)

32?" =

sNSD*
B3, = %(1 —a’)+ %;Nsb (r =1, ..., s32) (Non-separable Bad Output)

4-3 FER
4-3-1 ERBIRD CO2-RRFRNRIEDHER
2008~2012 4F-D 8 1 -1)D CO2-#EF =Mz 7 ay  NLT=b O LU T DK 13 Th oD,
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FIUE, BOHEDOT 4T v D CO2 PEHFERNRAEIT A DR E DU HEA TV Z D HE
XD, PERBLD CO2 PEHIR A2 % /.5 &G DF DR B 218 KG9~ 5 AT RetE D &
D73, CO2 HEHIERN R A RLHZ LT, CO2 HEHRIMD FERZ M IEIZ HZENTEDLHEE X
o
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4-4-1-2 CO2 HEHZh=RD A - BRI

AT Tl ~_7-3@0, A B fEEFIFERO B E 0 BLx TR IR A X 7 IR NE R ThH D,
AARBO R THIAL ) — LR #ELUTZ B FES L — 7 LB B B A— D — L OB AR EZ1TD
PRNRIH T =T LD CO2 BEHFENRIAD Hele - LT=b DR LL T DK 19 T, BN E
AFRHEUT B EE TIXRERMNZ I8 1T DRRE FEHEA T 7= -t RN & Fa e & U7 AR IR SR & D S 2
232 1F 2010 4R LUK CO2 BEHBN R by 7L UL THADITH L, BN B B BEA— T — B A
A2 REATo TN ZE CO2 FEHFEZNFRAE S 2009 -2 FR\U N TRV VK HETHER L T
W5,

y2008 y2009 y2010 y2011 y2012
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0.16
o E—

0.20

CO2k i JERhE(E

0.14

19 @ HpEEZ— b f 3 % 70— 70D CO2 HEHIFEZ)I g DHEEE

RRINBAE DB ARSEHE DR NT S R4 B 2 #0E0 CO2 PEHFERRIEE KT T A AT —
LABELIZT AT bR BMW, T4V I RT—4 0 B A DT—DFRN 3 450 Co2
PEH IR R LB L 726 O L F DK 20 THD, FHRANZERINERD CO2 PEHFER R E
XA ARBHTEATEWAS, 2010 FLAFRLGEE T THHOITR LT HASNT 2012 FIZmS
NFEDPEALLTEY, 2012 FFITRRINE HARDR T a2 RFlsL Td,

67



y2008 y2009 y2010 y2011 y2012
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—— B ARE

r 4 A \ ; == RN F 1

B 20 : BEH 3 FEE AR 2 #0FLE CO2 HEHIEL)FE

o
o
o

CO2HEHH IEZh=E(E
5

©
=
N

©
[y
S

0.16

RN BT A BhH cO2 HEHRARNCBIL . BRMZE B 2132007 422 A2, [RAEE O
1% 5P FH #L0D CO2 HEHY BRI B S [RIA I o T 5 A5 5 5 ) SRE 9~ D BOR S0
(COM(2007)19 final) 2567 L EU THRIESALHHT B CO2 HEH B4 2012 4R ETIZ
130g/km, & A < JBRBF A% F O AP F IZ LSBT 10g/km R, PFET 120g/km LA

TICMMA DI EEAR R LT, A A T/ 2OGE 1L, CO2 Bl &I U TR S
b, 3g ETOMIMITHKIL 2012-18 FD WM I E A 7% T 573, 2019 Fbid 1g #
WIZDE 95 22— OB N ETHHTOND, 7ol FRHIEERE 1 T EUTORE¥(SE
N EJUII%%EK ZHIFEUME RN B EED E O DAL R 35, B EEEEL T, 2020 4

12 95g/km 23 HEEEEL THEITFHAIL TN,

:5 L= gL I ZCO2BEH A S F0 y B B A — ) —(Ce o TI R A A LD
(HIBCO2ENEL, Wit B HHZ VW EBHA— I —Zlos UL, MK E RN TE
AEVHIEF IR ERAANE TR D e D) | B A Bh# A— 7 — ORISR D HE
H%& 5 O 72CO2HE BB~ D 32 MRS D5 R/ s T e HERIS LD, FI2RN Tk
20204 1ZCO2HEH B2 199047 1E20% BN T~ 5 &) H A K OV H SRR /L — DA LLHED
[FTL20% D5 L 20% D8 =X —b [FRFCHIE O BEEE LTI TW D ZEND,
a%:nz\/vﬂe»—coﬁﬁﬁ&éIzﬁ%#%ﬁ@@uﬂa@m75:%@&)5_ (22Tl N E 2 D
%o R THARIT201HAFED K A AR KERICIVE 7 IME OB ENGY (i HE ) EOK
BN EF U2 S50 S E TR MR 2 B TEFZCO28E H IR R
Wa LT DEA BRI TS, ZH LT sk Ol B0 H AR S H L OB A5 Lo al iR
IRE Y R ALBREEZAL DL CO2HE IR BB R L THEV R D,
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4-4-2 BCEEFREF DL

AREOFFTIRET D CO2-BRFE ML, T ~—21ZxTDHATIORFIEH 1 DOA
REtEfd 5, AT THOM Lz CO2 PRI REHIE 2L TERNR D va=
7B U SER R A LN TED, RETIEIFF L ChaZ LR Z 20 BT, fE:
DUEFREH A RFTT 2.

4-4-2-1 bk 37 OUCEEREFORMRES

&L, BN B B A — AR T, B AR e — B L GEIRL oo
A PESRCIRGE T/ e — LIpTE B a R D L LB ICHER T AR BE A DO Hi il ¢ R A
—RL TV DA A= DRHLM, RO HNOILELEEOR MDD L5 2 55, 20124F
DrIZ DB WERIL 2012 FED HFEK N 2011 D BMW THY ., HEEE D 9.43% DHITH K
O CO2 HEHIZ 26.58% HIT T2 Z L CERNREIFELEOLNDLIENDND, M, FERIC
IZRFZ DG EORRE G, TEAIDRHLT-O [ ENTETUET DO FHEESNDN, ED
BFRELENZTYEET IR T~ —2IE < ONIHHEIE TE D, [FAFLOBFE LIz AT
YRHEDOT VT AR BT 7T RO BREEA A— U E T 2 DI RNIEANL > TODH8,
IEEEFEIZ 51T 5 CO2 HINFUZ DT H AR EIC KB RGEML S A BLE L CODIEHHD
IO YRR AL O B2 21 T 2 BELU VR T ZE RSN,

AT 2012 T Z DN F v — (T BAL DT E S DTSR

1/0 Aay T 7207 %

2012 haX 0.769

TEEEH 325,904 295,167 -30,737 -9.43%
=€ IEN 16,546 16,546 0 0.00%
T TA=r 8,870,654 8,870,653 0 0.00%
CO2 HEH & 7,726,000 5,672,730 2,053,270 -26.58%

’ZIEZZDTEREE ~OEHLA2013 | O F TIRBEALRIRE~ D *HE 215 E i B FRED
—ODLLE ST, TR —HEIHICIDCO2H K, 7L~ DBAF 55, E7E., Wi,
WRFEDHHPHELRE, T X TOFEFEFKIZIB WO THOMA THAZEEBIL TS, EITA
PE LW Be M2 331F HCO2E HH O EIEE BEEEL THY, 201247 D CO2HE H & 1320084 bt
H10%IE 72> TND,

~NZDOZRES ThD HFET, 3R OPHIBREITEGEICH D = 7 —
7177 52016 (NGP2016) | Db & R/ANSESERPUNLOIEEN A HED | FrEfii 2 B L 720
B, FHEIEINZ L TAELLBRE AN ORI D TS, M [RRRICAEPENRSE), Wik, 4
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74 AP AR T DT, /EEB OB EIEAT—T3DOCO2HEHIZ OV TH201 1L
RBLTEY, FEEEZARL TOD (FEXICBEL TUIAT—7 3055 IR & UMk - Blikc
DWTHIHEL TWD, EEREHREEN TR X TODREUEITARL TR,

20124 HEH B DH %t Bl 320084 LEAI8.6 % L7e > TUDH S, LR E X TV Dz e
HCOHEH LS H EEA N X% ERIDHE R Lo TG, haZEH FEED24EDCO2HEH
JFHANL ST TIISGETR B O R HINE ZI2H DD 00O, A O 2 48
B9 52 L ThaMIBER BA MG 52N TED,

y2008 y2009 y2010 y2011 y2012

o O
N O

i
o
~

A

CO28EHH R B fs1/CO28EHH 3

\ /
V4

—— COZ#JFH:'.Jﬁﬁf_L =) COZHFH:‘.J?ﬁLL

L nu i
© o b M O

K] 21: f 35 & HEED CO2 HEHFHEN E CO2 HEHIER)FNE DL

4-4-2-2 KX OEREF OB

TR DT — 7T HPE 2012 74 —FR 2010 THY, TelERITIRTZI0HRE,
ha & LRRRIC R IR EO F O E R, TRERING [ENIZTEEELEE T D
MNTEF LR EZ TSNS, BRI F~—7 I —RIES 258 ThIE, (¥R
K%Y CO2 HEH BEZ RIEIZHIR L 7e< CQiden7n g, RBUIREECTH DN, I aZ o7 +
NI AT — 17 e X T — 7 LT FURENUZE RIEAR S XM B L2 D7, B AR
(S U TSR R T&H2LL7D,
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H 8 2012 s 2 X DN F e — 2 [ZHF BALI DR E 1A DTS

DMU Score
/o Data Projection Difference %
2012 AR H 0.5
TEEEHK 187,094 113,673 -73,421 -39.2%
e B A
o 2,899 3,479 580 20.0%
($ in million)
e a4 3,817,000 3,816,419 -581 0.0%
CO2 Prtti®
4,950,000 3,245,329 -1,704,671 -34.4%
(Scope 1+2)

BEFAE 10%F-20%kEr —AERE LT~ 2A, 10% =3 10T 40DMU ONELLED
23 NP 17 PEICTE EL . CO2-B3 3 230% 0.42 75 0.62 1225, £7- 20% e — A
TIETo 2713 10 0T B CO2-R N 3R1T 0.84 12T 5,

# 9 X DY — X

(Obad) tCO2
o P 2 % g [(OVEZERILE | (D A | PEH & CO2— %%
e (DERAZ NOMEER | i mittion) | (5 inmillion) | (x=—71| ROK | yaeqy
+2)
20124554 187,094 3,817,000 2,899 145236/ 4,950,000 23 0.422
10% &g o — A 168,385 4.198.700 3.189 130.713] 4455000 17 0.619
20% BB — % 149.675] 4580400 3.479 116,189] 3,960,000 10 0.842

CO2 HEH FERN R A AR | 763 BB RMEAREIZ LY 2 M TR FER L~ LT
THELLTDOHENERD, 10% L EL ThRT T a idhH VR E /20N, 20% U #7r—AT
IZRIXNTAT DL SN2, EDOREE R T ~v— I T HNICE S THIE B OSERE R
X O Y FIIRFTED,
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EEBRAZOIEIE

3.0E-1

2.5E-1
® 2011 Fiat
® 2012Fiat © 2010Fiat
2,061 ® 2010 Daimiér 1008 Fiat -
® 2009 Honda 2009 Daimler
® 2010 Honda @ 2011 Daimler
°
1.5E-1 ® 2011Honda 2012 Daimler
: ® 2008 VW
® 2010 VW
@ 2012Ford ® 2008 Honda @ 2011VW
® 2012 ﬂonda ® 2008 Fiat
1.0E-1
® 2012Toyota 2012vW
° BMW
o 2006Hohd ® 2008 BMW
5.0E-2 onda
°
2008 g 2000 Toyota 2009VW 2009 Fiat
f 2010 Ford 5 Fordo 0 Nissan ® 2010 Toyotad ° Ps
2012 Nigsan 011 BMW. 2011 Forde 2011 Toyota
0.0e+0 $o@B Rifsean 2012 BMW 2009 BMW.
0.0E+0 1.0E-1 2.0E-1 3.0E-1 4.0E-1 5.0E-1 6.0E-1 7.0E-1 8.0E-1 9.0E-1
CO2Hk i 2 DIFLNEIE

K 22 - K F DR g =20

4-4-3 OB F WS FEEE (Carbon Disclosure Project) & O BAf%

AT 0 CDP D A= 713 4R DR FIF B D/ 7 4 —~ L ALE WP R AR L 72
BURF AL CRHIVZME— DFFIE THLHM, AT TILZO CDP AT EAMZE TR L7 CO2-
PR FAEDOBRIEIC DWW TE LT D, CDP IIEE~DT o — N NVAR T — XD
TR TR 32 51552 Hto Tud, A7 121 Performance A=27 & Disclosure A=17
D353, Performance A7 1E 2010 FELAREBHAAS AV CHY . £7-7Filis A~D DX 7
FY—7HITHY, 8 FLDZENH HLIZWZED D, Disclosure A=17” & Performance A27
OFEN I BN EWOIE R 2 Z B L . ARTE Tl Disclosure A7 (LLF CDP A7 &) 1245 B
LT+ 5,

CDP 227 ORI HIZLL T O THY | fF45HH OBEAM TN RIESI TN D,
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# 10 : CDP FF i A

Disclosure y2011 y2012 y2013
D-Management 22.75 23.75 24.25
Governance 3 3 3
Strategy 8 9 7.5
Targets & Initiatives 10.75 10.75 11.75
Communications 1 1 2
|D-Risks and Opportunities | 66| 60| 48|
Climate change risks (regulatory, physical, other) 33 30 24
Climate change opportunities (regulatory, physical, other) 33 30 24
|D—Emissions | 75| 73.5| 81 |
Emissions methodology 3.5 3.5 3
Emissions datal: Scope 1&2, accuracy, excluion 345 19 23
Emissions data 2: Scopel&?2 verification, biologicaly sequestedered CO2 15.5 15.5
Scope 1 breakdown 1.5 1.5 2.5
Scope 2 breakdown 1.5 1.5 2.5
Scope 2 contractual 2 2

Energy 4.5 4.5 5.5
Emissions performance 7.5 8 8
Emissions trading 5 5 5
Scope 3 15 13 16
[Total overal | 163.75]  157.25]  153.25]

CDP A7 I FEA~DT 7 —NEIZAR P IE D EFEAM L TV, CO2 AL I T E ]
HH D12 ThHDH, Lo T CO2 HEHFHALDFEAEIT CDP Aa 7 [T EE RITL T W EeE 2
BV, £/ CDP 2= 7% CO2 HEH AL OUEAR 3 BIRERDZENB I H DRIZITH D
—EDOMBBRNIHDHEE 2 BN,

AT CTHIFELTZ CO2-RR BN HRAEEHE RN DEDILTE T CO2 HEHFHNALD F 4 [ZD0
T CDP A= 7 EDIHPRE AT L 2A | [HIEEZT 7 — b~ DEIZEFEIZFLHE L THZeu
CO2-RR BN HAED F7 7% CO2 HEHFHAL LS CDP A= 7 LAHBE A WG Fe e o7, CO2-
PRI DA D 73, ARZED BB Y FE DA NMEA B X D8NG ST TRIINB
~OAI2= = ar EVHBLENDE, CO2 HEHFHALIZA BN EE X Hild,

# 11 : CO2-FEFZ)FME/CO2 FEHFHNL & CDP X =2 7 DY

2008-2012 D7 —# [ L DOFH BRI FHEAFREL
CO2-#% ¥ ) & CDP Z=37" (2008-2012) 0.694
PERD CO2 PEHFHAL & CDP A217 (2008-2012) -0.238
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= 15 CO2-1EFE N ENE == T CDPROT (/100) == Tt CO2EH R B AL CO2/BRTTE
1.000 0.000
0
0.900
- 0.200
0.800
= 0.700 = - 0.400
~N O - .
B2 600 0633t 0.624 ol
# [ . W 0600 o
B/ 0.529 I
¥ i 0.500 T
L i "
& S 0.400 0800 '
SF b
H_
0.300 - 1.000
0.200 N 068 A 1101
200 - 1.200
0.100 0
315
0.000 . . . . . 1.400
y2008 y2009 y2010 y2011 y2012

X 23 : CO2-#E 5205 ME, CO2 HEHFI#ENL, CDP X =27 & DRJF

FEE IS RS EAE IR 72 503 CO2-FR B R DITHA CO2 HEHR
BN XY CDP A2 7 OB N E WG L5, T TIIAIFZED CO2-RR 5 Zh=RA1.D J57 /13
CDP 227 LOFEI &,

& 12 : CO2-FEFZ)FME/CO2 HEHFHEST & CDP X =2 7 DRGF (faf~—X)

MU CO2-#% % 2 == fiE CO2 HE s HLAL
(2008-2012) (2008-2012)
INER -0.705 -0.869
BMW 0.871 -0.612
A BT — 0.827 -0.600
747 v bk -0.763 0.850
74— K -0.560 0.050
ANV 4 -0.376 0.638
A P 0.002 0.149
T AT AT — I 0.617 -0.789
g 0.628 -0.102
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4-5 fm

AREITB T, CO2 HEH % Bad Output &L CHli» 7= BRBE R AR L LT CO2-%
BVREARRE LI, ZL GHRIZE>THRONDF A TH A Ol N2 R T 5247, 18
EITE DOBEREENT T U ET D0 OEHPEONDLEN) | RFEEEOTE I ATREMEAfERL
T=o ET-125NT CO2-FRFERNHRAEL CDP 227 LD BIMRMEIZEIL . — &I s CO2 HE
HREALE LD ETHMTL, 2 E R LT,

H #hHA 1 8 £#E0> CO2 HEH &% Bad Output &L C., 5§95 % 545 I OMRFE 5 %% Good
Output XL THY 17, DEA Z T 2008 4-~2012 4F0 5 -] D100 CO2-#F =03
EDINTEACL LT E AT LT, —#%IC CO2 13 HiE B I P S5 B LI 0 =)
W E B EMANLDBALR TR\ &5 X | Tone % D BA¥E L 7= Non-separable Undesirable Output
T VEEAL, CO2 HEH B LT 5 EUIT BRI HE T DR ObL LIS E AT T T2,

CO2- R FEAMER T HEFE ThD CO2 PEH I RMEAE e T R AD R L 0> B
EHELLT-EZA, CO2 BEHIERHRMMN, 16k CO2 HEHFHALIZ TR EREOR LA
SR CWABZENR DT, BARINZIET 47 R fl e LT LT, CO2 HEHFEh =4
DIEAL DB T DY B 72 HE Y R AZEAVICOWTHHT LT, A BhE SR OB X A3
B THLH AR E DRI 7 4Ty NIT TA AT — O A BE TR 3528
WXV EHFEAT o7, BOFEZ O CO2 HEHHZN=RIT—BRE(L LT O DR Of% i & &b 128k
FHMA RO, 747 v hORKINEZELL TRIZERBLSNTNDEE X DIDIR R FEAEE
SLDOHIGDBHRL I LN 2 72, fEkD CO2 BEHIFHENLZ 12 RAuiE7 47 >~ CO2 HE
DRI RESEYLLIZIDIC A DD, AR THRLALE CO2 JEHIIER RIEOHER A i
X, ZAUZEEL TORNZER DD, CO2 HEHIENRMEDIFI NIV T A L TD
WX D, Fo, T N—T HRAE R DD, AR CO2 HEHIIERNREAH T2
ZELARETHDHEE Z DIV, A% DOE D E- B OHEEZ IS E 2 7 BHIRY72 CO2 HIE H A%
DB THAY AT T HIENTEDHEE R D,

ARFETIRELZ CO2-RFNRMEOHEAET MIBENSEHREE N T ETHIER
DAy PNHESND DO OWT AREDBREHH N Z IR T oA X A% B2 DL
LT, ABRHEDBREEH Y F L, PR DA FE R L C R, HrEdiriE NI LD BB %
B REME A E R LD, ERR DL a 0T TR A A=V ORER N 0] RE72 i 072
JFHANT B AR 3 E T DB DD, EITRZ EEHIEY BT EEOR S ClEr—AD
BETEAT TR R, e B E CO2 HEHEZ NS ETIER Y v ar 3 F~—7
ETHHEIDE KON ERETHIENTE, A ANEH OB B EEIETHE
T, ERNTEVRLR T v ar KON CO2 BB SR A A1 T i LD 5% D OHiK D I
ATREMEIC LD R Y IS TH H 2 8 OREWFETHONICHOV TR TES,

F72 CO2-RRF RN RED G M TR T 5728 . MO BRETRR § W 24512 CTHDH CDP A= T
EDRRIEIZONWT, —fRICEZE TSN TS CO2 BEHF BN & el o T CO2-R4 7
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PR EOZ Y MEERERR L T2, CO2 HEHAIH T 4 —~ U ALBR O 5 27l L TOD D1
BIEDEZA CDP DB THDHT28, CDP AT AL, A7 L CO2 HEHFEAL, F7=[F]
AT & CO2-FRFE RN R D BEFRE T~ 7=, CO2 HEH AL CDP OFAREH D157
TWDIZHO AT VYR TRET H LN RITEE 203, ABFFE CHER LT CO2-1%
FRNEREE CDP 227 LML CO2 HEH R ELE CDP A=y EOFARH LD mv s e 7s
o7z, CO2-RRF MBI AN NERER 2 | BEOREHYFILoTHEWG WEIE THD
LIRIREIZ, SMERS L CH L9V S Ao =7 — T a b A HRIEE ThHEE %
D

Lt OFBREEL TIX, RKETHIFEL Iz CO2-RRFE N RMEITHUF TEXHT — X DORFMNG|
ANEHBIZOWTIREEE 2 5 o R E OISV 2RI T 2 B B AR BB A>Tt
BLT=03, il & OIRBEAL X RIS BN B 3D 88 - NIRRT — 2 BAFTEUE, flx D
TR RICEE 32 CO2-RRF RN RMEMNFHH TE, SHITRHEDO BB Y H A RN A
T OB DR N EONDEE 2D, FEHIHBIZBW TS, AEIEHLE CO2 HEH
BT — B EEIZLY T a—o30 CO2 HEHEEL TEIZ CDP I L TS5
—HEM AL, £4ED CO2 DI T HIEEMLERIT — X2 DBFRAFEC— ERESONDED

im T IEBEGITEO CO2 HEHHN =MD % | KOFEMR T aATo2 812D filZ X

VFE ) CO2 PEHHF AL DRV Hk COEPFEEIG A2 2T HHEDAEPEF B A~DT 4 —R /3y

?%T‘*‘ﬁk%ié

F72. DEA I3EUEE RARO ICIXEL TOD, RO CO2 PEHHHIV A2 [lkE, 7T R

NHEFFCAHE B~ DR I L> UTEETHOINBIE CEINHELO RN EHRE D

DIFFELIZL TR, DR RIR HIELZOFMIN S TRIEINLILDOHHHT
EDD, FEINE G R OBREI Y L E IO L ERDHY, BIOMBENMIEEE 2 D,
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58 AN a o= —3 g DD OREREEE DS

5-1 MEEMEAEOHBY

3 HECHFFELTZIRIRA L3 SRR E OFA A 2 FI1% 52 B0 S | BB T&5 BZIZ D0
Tid, 4 ECANHEBZESEHRZ DB AN DEEOBRBER S FH (> T N S Co2-1%
BNRMAENRRE U, B, B R rT et S~ O E R 2 E HIE TR TEDH 00
HTIFRND | FLilfE Hb EEORBER Y FHILE Bl M — LT 20N H D,

FEDEREL - CSRIGFENA [HEIEH) CSRIRC, THtxbDaia=r—a FEEL TOD CSRY
M T | OTEENTIR BITALE T D3> TETNDIENS, CSRIFENZRB W TR
B R E R E & AR | o0 BRI e = — X2 R A I, =— X1k
DI T DUEEDN DD, F-EDOMRIL, FRFRERE IS ITRASNDNERHY |, K
BHTONDL TV ED A o= r— g iR bis,

ARETHE, FHEFICRTHREOTHITTHERERE & (AT T U7 1 #iEE, CSR #
HEEED) ZRREL, AV AR T U2 W TR IR 2 L T D22 D BR BE R
HEOTHEELCEIIGNOLEAL AR T AL T, RN, R WS EER )
EOBNZ f LT 5, T2t R ble> TR EOHEHHNBIEBIO (LRI, &
X DHEHEIEEY O 2 F OB E G T 228 T, JVAT—IR 2 — T &
T DO DR EEOFTIROGEEH 2T 5, SOITHREFEML , MRS R bR
FTHEV—HOIEENI AR A[ 5 THHIEND, FRIk O EE #2535 5T, BEOBRE
Y F I FTBAE DR R O B IR - W RO F o+ oA s ML, A% [ EoxtRz L
VD RE Sy T YARNE AL i=Fian Y Il Nk & VN A o

5-2 WD ik

5-2-1 %5

ARFETIL 4 FERIERO B KK D H BB A—H—8 410D 2010 =& 2013 FEFA1T O CERBE
WA EEXGET 5 (F13), FF4EIX CDPIZXD 2010 FRE R TZE DO B/ROBHLIZ DUV TREA
ERFTCODEEETHY ., Global 500 42U AMIHIBITN CTNDIEND, Zo— U ZiEEd
DERBEHEAR L L TR G ET D,

522 7—X

X 13 T/RUIZ H KR B Eh Bt 8 #h D3 SUBREEHEED CEO Avk—Y BEVar,
Ty ar7 7y CO2 HEHEINBIEE O SO IR SN =TF AT — 4% VD, %4
DB F XL DL 7 #HI Lo TIHHMECIH H N B> TV, BREEE OREE IS
EAERRHARTA AN FEN AR TA N> THERLL T O B 2 #85 L T 5,

o  FHEEHHCEIDAIREEALIE O 7 #H4E

®  FEREENR, MRETILIFEFESE
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FEILEN B DL EREERLE O 71
FEEIRENZ B2 BREEALIE D B O Al %

FEIEEN DL BREEALE O BHE ORI
RSB D BREERCE D15

Z O (BREE BT DB DB PIRBL, AT — 7 AN H =)

F72 8 HEDEDERBEH A E BV TH CO2 JEH EATHEHS N TV 5,

2010 FFAZBRM Y 7V ek D728, Fo HARTIX 2011 4F 3 AIZH HARKER N,
FIZAAE 11 ARG E S 2 NI DOBER R RN Ho7o 2Ll kh, ER MR
R EBLAT — I RN —DFEFREALDREDNST2EE Z HNHTEND 2010 L 2013 D
BB A R L TRAE LA T 5,

& 13 1 HENH X — 2 —8 #1-0 CO2 HEHiEE CDP R X =27

CO2 HFHE CO2 HHiE
CDP Ra7 CDP Ra7
E-a 2010 (Scope 2013 (Scope
2010 2013

1+2) tCO2 1+2) tCO2
Toyota 6,885,855 80 7,590,000 96
BMW 1,343,008 78 1,383,744 100
Daimler 3,699,102 75 3,356,000 100

Fiat 4,383,000 80 4,178,000
Ford Motor 5,268,471 63 4,800,000 72
Honda 4,365,000 62 4,950,000 99
Nissan 2,867,158 66 3,268,655 99
Volkeswagen 7,594,928 77 8,950,000 99

5-2-3 7 —F

BEDRITT HEEHRAEEIIHE = IR U UIZZONEITRIERTHY | A
AL DR OB LICL, e BB MEO Lt NEECTH D, TITHFZEICE W
TR (2013) 13, 11 35 36 £ED 2011 4 CSR 15 EA %G1 & U TR RESE AT & ik 50 0 i
IRV OIHEZFEOTE =251, 315 71, BHL TODREST, @FE@EFIED
WCWDHEEDHENGEDARZEDRHS, FtEE oL CD, [FFFENHAEBEE T,
TERER T aATHZ el T 5, (AL, REDFHE KL O PED I ON T, BEDLREE
Y FEOHENCT OB END, v T ERMEL | —~E TOEA FiRE T HaL AR T
2o a5,
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R EEREDOR RO MMEEERGE, BROLGT)OZ DRFEEE T T 572012

BARMIZIZ LA FORT v 7 & e,

(1) FEREFMATICLD A BRI A FICB W THHETHH Thd CEO AvtE—Y | BVar,
TIvar77y, CO2 BIBIEENO M- S>DOEIZELND L EE B, sE T
NN

(2) WU EDMEERIC KT AIEELZRAN 2010 4F, 2013 FEFNFNIEIER BN 75% FTD
HEEAAH 975, be B R FS5E DZ DOFEH — CTERE 2SR WVFEIC OV TIEBRSE
T2,

(3) AVAR T Ao VT, RO EREEHRE FO TR b RIZE 51 s
FLHESN WD CEO AvE—y BEVay, Tr7var7 7y, CO2 BEHHIETEE DK 2
EFRBLER O EWGEONLE B AR AR X, 8 fha i LK OMEt OB H S EICER
B FEOME A L ORI 3 1T D b AR 12,

(4) VTR =53 HTEATUN, FEONLE DL SD DGO B DV TIFRZ1T,

(5) SALDBREFEHREZD CEO AvtE— BVar, T7vary 772, CO2BIIEE DI ED
FTARTITFHBLL, D>OFHE EAL 75% UL EOFEERHEL LSO EDFESL TOMAE
¥ (B2.1F BMW Action Plan ToHuiE BAP) LD 5t BEUR DR 21TV, 2010 4EH35
2013 FFIZT THFIZELIN D BHEEOME M A 4R 5,

(6) 2010 FF-~2013 FFITHNT THRELENERSTFEN RS ZWVR X AT B, FER
BEEORERLE EOPEHHIBTE B0 EH b HAL oA BRI BR BT A
LEDBURIZHONTEL TS,

(7) R F~—IEOBRERSELOWEOENE L, Sl Em 2 #4575,

FRR)~T)DATy T AL, BRERGEELER T DICHIe> TR REmDHT

DI ERBFREFEL  ERHEZERST 5,

5-3 S

5-3-1 RO EWVEEOHIE (2010 42, 2013 4F)

8 #2010 4, 2013 FEREEHEED CEO Ay —y B Var 7r7var77 C02 Hi
BIEEN OIS DFED LFI DWW THRERE IV NLUT2EZ A, MEORGERICKT T 238
AL T5% ETORETZNEN 44 55, 3T THDH, sBO—EEE 14 LR 15177,
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K 14 : FEHFE L7775 %E TOFEF (2010 4)

e FEHR i FEH R o FEHR
Al|environment 1.46% Al6|use 0.57% A3l|strategic 0.38%
A2|vehicle 1.27% Al7|promote 0.55% A32|consumed 0.38%
A3|emission 1.18% A18|societ 0.55% A33|customer 0.36%
A4|reduce 1.07% Al9|act 0.54% A34|automobile 0.35%
AS|group 0.97% A20|company 0.53% A35|car 0.35%
Ab|sustainability 0.97% A21|technology 0.50% A36|products 0.35%
AT7|energ 0.82% A22|fuel 0.49% A37|continue 0.34%
A8|develop 0.80% A23|global 0.49% A38|corporate 0.33%
A9|product 0.76% A24|improve 0.49% A39|europe 0.33%

AlO|activities 0.67% A25|business 0.48% A40|market, 0.33%
All|co2 0.67% A26|plant 0.47% Ad41|contribute 0.33%
Al12|managed 0.62% A27|year 0.45% A42|plan 0.33%
Al3|new 0.61% A28|eco 0.44% A43|achieve 0.31%
Al4|system 0.59% A29|based 0.38% Ad4|target 0.31%
Al5|world 0.58% A30|efficiency 0.38%

15 : FEHFLNLT5 % F TOFE (2013 4F)

o B o FIIR Ea FIIR
B1|emission 1.57% B16[co2 0.56% B31|goal 0.35%
B2|vehicle 1.44% B17|global 0.55% B32|valuable 0.35%
B3|product 1.30% B18|companies 0.49% B33|electric 0.34%
B4|reduce 1.18% B19[issue 0.49% B34|world 0.33%
BS5|environment 1.07% B20|active 0.47% B35|automobile 0.31%
B6|sustainbility 0.96% B21|strategic 0.46% B36[manage 0.31%
B7|develop 0.92% B22|year 0.46% B37|promote 0.31%
B8|business 0.77% B23|mobility 0.44%

B9|usage 0.76% B24|plan 0.43%
B10|fuel 0.74% B25|achieve 0.39%
Bll|new 0.65% B26|increase 0.39%
B12|technological 0.65% B27|operate 0.39%
B13|group 0.60% B28|customer 0.37%
B14|change 0.57% B29|continue 0.36%
B15|climate 0.57% B30|include 0.35%
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532 AVARUT U AGHTE 7 T AZ 5547
AL AR T VA EATOIC S Te> UXEA MR EVE 1 @il x 5 2 S TR AT
ZEET D, 2010 L R 2013 FEOFRBUFE AL 75% DENENDOT —& Y MIBLTRY
V=7 my MeATolcbZA LAT K 24, 25 D@D Th o7z,
AREEOFFEIZBIL T, EARMICE A ERREVTNGE 18l X 5 2 i CHRE(ETTS
ZeET D, AL FERICHT 7272 R 2D D AT REME DS B DT80 5 2 il X 55 3 dill e OVES 1 i
X 55 3 B C OB R AT,

scree plot

Eigenveluss of components
3
I

—e

~o—a

T o—o—o .

X 24 : 2010 FEFF—F DX 2 YU —712 20 )

scree plot

Eigen values of components

oy
oo

[ 25: 2013 4EF— 2D X2 I — 717 p

261X 2010 D 44 38, . [ 2712013 FED 37 B FNFh 8 tEOBREEH & ED CEO
Ay— EVar, Trvar7 Ty CO2 HIEDORFEDIAL AR T L AT OfE S 7]
HAELIZb DT D, F I WTHERTFIT 2010 4E, 2013 FEITIHBLER FAL 75% FTO 44 35
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K R3T Z3EARLTED, 32 14,15 ExPnL T4, R 8 (¥4 & CEO Ayt —3,
Ear Trvar 77y CO2 IO ESNE TEDOM AL EERUIEMEETH D, KMEEED
BERICOWTITIFR 16 ITELD 5,

Rt
>
%>
A
xR
M~
W
s
B
O
T
S
o
<
N

7 E DA DN 5

BAP BMW Action Plan FIV Fiat Vision NCO2 Nissan CO2

BCEO BMW CEO message FOAP Ford Action Plan NV Nissan Vision
BCO2 BMW CO2 FOCEO Ford CEO Message TAP Toyota Action Plan
BV BMW Vision FOCO2 Ford CO2 TCEO Toyota CEO Message
DAP Daimler Action Plan FOV Ford Vision TCO2 Toyota CO2

DCEO Daimler CEO Message |HAP Honda Action Plan TV Toyota Vision
DCO2 Daimler CO2 HCEO Honda CEO VWAP VW Action Plan
DV Daimler Vision HCO2 Honda CO2 VWCEO VW CEO Message
FIAP Fiat Action Plan HV Honda Vision VWCO2 VW CO2

FICEO Fiat CEO Message NAP Nissan Action Plan VWV VW Vision

FICO2 Fiat CO2 NCEO Nissan CEO Message

k-means FIEZ VN, ITAZ—#% 3~5 THHLIR R, FEOBEVELL T3 /T7RF—
DFERDIFIRPLR TN LD T A —HUT 3 R T2, & BT L7FE 1T 2010 4
D 445k, 2013 4R 37 35% 3 7 )V —T I LISREZ RS TCb DO THY | K7 TAX—ITHE
NDREREZRLERICELDTZHDONE 17, & 18 THD,

KT N—T DEREIERLT-LZA, 2010 D 1 7 /L —7I% group, sustainability,
customer, commitment &V \IFENNE FIVTIRY | AT — IR — RSB 0558, 27
JL—""I% vehicle, emission, reduce, CO2, target, energy. power, technology &\ \)FED G E
DT EMDARZEDRNE LHE HHIBHEIIG 2B 2558F. 55 3 7 /L — 713 environment,
activities, promote, society EVNIFEINE FALHI LN DA ETRB) L BREEICEE T HREREIC/HA
TEDHEEZ D,

F72 2013 FEDF 1 7 /L—71X group. sustainability, customer £V 572 2010 455 1 7 /L—
T ERRLDOFEN L A ONTZZEMBAT — IRV — R B 3 D5ERE. 5B 2 70— 1%
vehicle, technology, strategy, market &V NOIFENE ENHTEND ARFEMMKIZED T HFEHE
% 3 7 /L—7"1% CO2, emission, reduce, improve &\ 9 CO2 BEHHITHES HEFES BN T2 Z &0
5 CO2 PEHHIBTEENZ B4 HEREE L THET 2,

8 FEAIRDMH I EL T 2010 T AARAZ CO2 HEHIANBIEBYZ DWW T I SIDEED, 7
I ar 7T OETCHASNDREEHFEIZ D) TELT . ARIEORNE & BRI O TR
DR TEEONOMHENDHLDITK LT, 2013 4% CO2 PeHEIIEBI DO IO i, Jl
VLT TCREEESND IR T A A b5,

MR OTZD 5 2 Wl X 55 3 #h, £7257 1 8 X5 3 S COETALEIT 7oL TA, 5 2 fil X5
3 HI T CO2 HEHAI D B AR E OFE TR SAVOMHITH EY Bo 72 >72205, 5 1 il
X 55 3§l ClE, CO2 HEHEIR O E I CO2, emission, vehicle 72&, KOHEHIHINRIZ AR L LT
A CHE RS DM A D HERR T E T2,
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2| 1]

2013 AT TEAEZFED CO2 FEH B O B AR A 03 EA L L, CO28E BRI R L L T-7E
THNEERER T DRV DGR EDERE CE N RITHDHIENE 2 D,

BCEO \
A38 corporate Dégojsmeww.ﬁv A& group
A20 company A28 eco Aa@ﬁ?{;EO A34 automobile
i FICED a3 wcuslumer
- 725 Hil¥iness e oy B g FICO2
236 product A5 word oagﬁ e A3
products et SO g
Aptechpaion T

Ad1 contnbute

A18 snmetw

A10 activities

AT — RN — %I

1 SEEE) & BREE

BV
A6 sustainability

WP
Adjpehicle

FOC@36
At-environment A3 ﬁwm:se DCOZAHU efficiency A32 consumed
m HAP 4 improve APQEQTQ
T 422 1002 CU
AT promote TCO2 VINC02

ARZEDHME & BEHHTE B
W) B R 4IRS, KT & 16 13
I

I
- 0 1 2 3

] 26 : 2010 4= L X272 R P Pr oD 7

K 17 : GZDHHERER (2010 )

2010 4

1. AT —UR)LHE —
Kt C B9 2 5ER

group, sustainability, develop, world, company, global, eco,
strategic, customer, continue, corporate, market, achieve,

commitment, growing, future, value

2. RO EHEH]
HITRZ B2 REH

vehicle, emission, reduce, product, CO2, improve, plant, efficiency,

target, engine model, hybrid, technology, fuel, energy power, means

3ARFETHE LERBEIC
SRt yie

environment, activities, promote, society, contribute, plan, create

83



2| 1]

m
AR¥ - BT AT TR
Y
K It
~ 4
Fov B24 pl
an
B10fuel £y B14 change F
B2 vehicle HEDD year
- 4 FOAP
B12 techno\ogicarOCEO e
B23mobility B6 sustainbility
VIWARP B34 world
B29continue  ap gy Gperaste  \WCEQ  B18 companies
o 7 B4 reduce BT cevdiE0 B28 cUSthmer w
NCo2 B30 incudegyy groyp  EHEERomabV o
%}:%Eissiun - B3 product OCE0 17 Gagal B36 manage o
T B26 increase BiFage Bé\environment B32 valuable
FICO?2 HCON g (B business Bv
v
VWC02 B37 prompte ) )
B co? B20 active B19 issue
o
o CO2 HEHHITE ) B R 14 SRR, BT 16 Ik
T

3 2 -1 0 1 2 3
5 —Hif
[X] 27 12013 4FE2 L X2 T2 X PP DA
K18 : FZDHEEMER (2013 4F)
2013 4

1. A7 —27RLE —%bIts
\ZBE9 55EH

environment, sustainability, business, group, global,
company, issue, operation, customer, valuable, world,

management

2. ASELERBIHRIG (B
ERAL:LiE

vehicle, fuel, technology, change, climate, strategy, mobility,
achieve, plan, continue, electricity, goal, future, mode,

market, commitment

3.CO2 HEH HIEE Eh 2B
ERATL

CO2, emission, product, reduce, environment, develop,

usage, new, improve, active, increase, promote, resource,

plant, region, impact
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5-4 BE2

5-4-1 tEEROBHRYEHT

EEDIRBLRROAEB L, EORRELAZFGT 25 L Tk CDP NELREA T
FONLME—DIREE TH D03, CDP IXBH/R G SO MERENE K OV OFFERIEE 25 TR - 35
MU TARATEHEL QD £z CDP IFB/R AT HE HiE#wHE AL TRY, [EDkH7
T #H% | TENTET I AR T DMICED BEBL Y 2 FRNTRL TODD, TEREEREED
EDOLGFTZRHEH T RED ETIITARTA L 2 52 T, RETIE, ALV E#E
B EHDOIE ORI FEHL WD E B L, RERE EERRHICEE T &R
DNWTEET D,

5-4-2 8 FEBRIRDFEDF BT DZEAL
F 17, 18 THW LIF7=3EDON, 2010 4K X 2013 FOli F 2B LI-FEICEHL, CEO
Aye—U EVar 7rvar 7y CO2 HIBIEEIO N EEE AL ENLE DEITIHBLLIZ),
TRAEIC DA D D 1o Z 3T T %0 2010 4EL 2013 SE D 7 IZFEBIL . HHOZ N ENFHEHL
L7 BEE% 2010 D MY FEDRRGEEL 18,102 55K TN 2013 DO MUFEEDFH AL 14,949 5 THRL
TROTFBERDOZED 0.1 LLEHSTEHLDEMBDT-HONE 19 THY, CEO AviE—T B
Vay, Trvar7oy CO2 HEOAFEIZRBNT
O 2010 FOFBLHFELDE 2013 FOFRBLR D EFERE013 <A A 2010 F-OFRBLFED 2
DIETHDHRERE)
@ 2010 FEOFBIRIVG 2013 FEOFBLEIMEVGERE (2013 F~AF2 2010 FOHEHL=R
DFZENATHLHIERE)

ZRLTND,
19 12010 4E & 2013 FEDFETFIHRDAEIZ S 5D
2010 FOFEHFRLOE 2013 4
L 2010 FFDIEBLERJDE 2013 D5
DIEBLER DI EOGE (2013 IR, .
. SR AELFERE013 ED IR
FORIHEATAWI0ED ~AF A 2010 FEORBLENA)
KN
FEBLHNE) -
CEO Av&—¥ plan vehicle, develop
. emission, product, use, environment, sustainability, group,
| 2=
technology, fuel, business develop, activity, manage

o environment, vehicle, emission,
o sustainability, develop, product, o
V% VA4 ) . reduce, group, activity, CO2,
business, strategic
manage

o vehicle emission, reduce, group,
CO2 Hli: SO world
develop, product
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2010 F75 2013 FEAINT TE Y ar &7 7o a7 0 OEIZB W UL RO BRI X R 2 3%
7" environment UV VIFEDF B MK 0D — 7, CO2 HEHIHIK O F TlL emission, reduce
EUVHFELILIT vehicle, product EWVSTZFEDFBLR N ELIR- TS, CO2 BEHHIER R
HETIZ DAV, KPR EZDRIRN LI BARINZ 20T e 82 5, AN CO2 HEH

HITE S FEHS D%, BIRSNADIEROFEAME DA 2R TWHEE R DND, il fE
(AR N B2 > TWDT28D IRIAT 2013 A2 AT THRILRD SRS T GBI b Z VR
HENZOUNT 2010 FE~2013 FEITNT COREBRBEO L LLIKE 2 TELT 5,

5-4-3 7K V&“@fﬁiﬁi&%é@ﬂw b & FEER D HGIH & D EfR

RS DB EO M SO FEIZIBIT HaEEIE 2010 48 1,366 5, 2013 4 3,324 55T
HY, 2010 FTH~2013 E@%"\éfﬂ’ﬁﬁlmﬁfﬁoﬁé DED LD Z, AL AR T
YAGIHTIZEY 2010 £EL 2013 £E7RH DERBE IS HOFFELFEORERER R X2
DA 28 ThD, BFUTONTE, FA 0D 2010 4} O 2013 FEREEH S FE O M 7125
BILTRE T HOFEEBLR BAL 15% ETOFETHY, xHEFKA K 20 (3T, RFUTHOWTITER
B HFORITH (2010 F£E/2F 2013 4) & CEO Ayb—Y EVar 7riarr I,
CO2 HEHHHIR D F L CORMAEDEDIEFETHY, *InFKEK 21 1R d, MHIFDHro=
T T (ONZHEVY k-means 15, VT AZ—$ 3 THEEALTA T NV—T OiEREZ T2 b O THD,
% 1 7 L—7"1X customer, society & D FEE & T AT — VARV A —%f I BEEERE, 552 71—
7’ environmental, management, products, initiative 5% 7 T e A ZE LERBEHRIE (2B 3 55E
%3 7 /V—71% CO2, emissions, green house gas (ghg)&% & e CO2 HEHIHIIZEE 3555
TELRIREND, K 22 ICK I N —T BT Dbkt a D D,

2010 FEDOE T a (1% 28 @ X10HV)iE, society, customer, value, company &\ > 72 5B IZIT
VS, 2013 FEDE VA (1 28 D X13HV)IX, energy. global &\ \>7- ARFEIZR§ DR risk,
management &\ o723 F U BT AFEDIEL A~OBEIN RHND, ZONE L 2010 0
Ty ar7T(X 28 O XI0HAP)TIT Y,

—7J7 2013 45(IX 28 @ X13HAP)IZ LY CO2, automobile &\ ~7= CO2 HEHHITEIEENIZRS
THELIL 2> TWND, ZOZEIIRAA DT 7 a7F0 732010 4121 environment &1 Yo
T INFEDERBE A /R T 3B CREHE STV DIZxf L, 2013 4E1X CO2, emission, reduce 2 CO2
HEHHIRBERE I C Lo CRLHSN D IDIT 2o TETNH LA/ RL TS, 24T CO2 (2P
TAHRGADE L, BOEMLS RO CO2 BT B RS E DR eV -7z, K0 ERR
RN o128 R L TNDEZ ZBND,
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= 1%

CO2 BEH I

H0HCOZ2

C33 automabiles
22 production

C49 transportation
c3 €11 CORY qoope

targets
czn%%?«?ﬁd”fa , C39moy
arad gMissions

C46 Chma%ﬁ*r’b‘au )

CAT motorcycles

C27 value

C18 reduction

C44 domain C21 new (€28 customers

K50 opportunities

C36 issue

C42 plans
C1 emvironmental Sietlies

C32 impact C16 management

AT — 7 RIVE —%f e

AR L ERETHERS C36 waste
" H) BT R 20 SRS, RT R 21 IHIS
T ‘ | : ‘ ‘
3 2 q 0 ; )

o — i

[ 28 : A KD 3 LR R MTORER (2010 4, 2013 4F)

K20 : BHFEFNT5%FE TDiE (e 4)

Cl environmental[C16 |managemer]C31  world C46  |climate

C2 products C17 [company |[C32 |impact C47  |motorcycles
C3 emissions C18 |reduction |C33 |automobiles C48  |reduce

Cc4 honda C19 [initiatives |C34 |scope C49  |transportation
C5 energy C20 [power C35  |based C50  |opportunities
C6 business C21 [new C36 |issue Cs51  |development
C7 global C22 [production [C37 |targets

C8 issues C23 [society C38 |waste

C9 activities C24 |fuel C39  |mobility

C10 other C25 |efficiency |[C40 |customer

Cl11 co2 C26 [operations |[C41 |developing

C12 use C27 |value C42  |plans

C13 technologies |C28 [customers |C43  |reducing

Cl4 joy C29 |system C44  |[domain

Cl15 product C30 |safety C45  |change
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A 21 : FETHFE &2 S DRETH A DT &G DN

XI10HCEO |2 % 20105 CEO Avt—
X10HV R 20100F T4V a
XI0HAP  |AR% 20104F {HEh G
X10HCO2 |4 20104F CO24k H HilJ
X13HCEO |&% 20134E CEO Ayt —
X13HV RH 201345 VA
XI3HAP  |[AR2% 20134F {GEh G
X13HCO2 |74 20134E CO24k H Ik

K 22 O EMR (%)

1. 27— E —%bIes
(B9 B5E

society, company, new, customers, value

2. RZELEREEHENG 2R environmental, energy, initiatives, operations, impact,

ERAT Y management, waste, plans, issue, system

CO2, reduce, emissions, product, power, fuel, targets,

3.CO2 HEH HlskiE Eh 2 B
ERAL L

production, domain, climate, change, technologies, scope,

sales, efficiency

5-4-4 R XD 2010 F-~2013 FDOHHFA A~ DZEAL,

2010 -~2013 DM D B B HERZMOEKRFREIL, V—~rTavZORENLD
EIEOFRFTHY . R TITKREDRFEIE O—imA onizfth, 77 DORKIIZAR
AR T TIEHEFRRRE. FPE. AR TOREORILKRKMB M A o 7zRi ] Th
oz, BARIZEBW XM ENLOMEH-CHA TSR ORE e ARl tdEn Hsnsl e
RO A ARE KD DO BT B2 Fol o 7RG il m L le o 7,

KTV THFENTGETHRZNL 2011 FFITE EFRE R D~ AT RAELIAATETL OO,
ZHHDORF BRI DL b2 52 2013 FFIIVFRIE L EK LIz, L TR v — 30

(R TIT I D7D O ERE OIRIGICE D . FRIHFFEBA S 1 CldZe 42 - BREE
PR b ORE T 1) B2 W 72 e E B O BAFE | TR IRAY I Z VAL A TE Tz, EoAR 1%

2012 4E 6 H 20 B L BT 7 0 — 30 CO2 HEH BDHRAE R TIT-TH
V., B FERIZEDOEIE L KD OBREEIE 2 FRIRFICEBIL - LB 2 b,

ZHLTAR A OEHEOY s TR DR R E IR OB &b dH o7, 2010 49 A
|Z Climate Disclosure Standards Board(CDSB) (B3 DHFE R B W TLLZIT AND
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NDRBEEEEROHR 7L — LU — 7 DR E BEL T, KUBEEBBH RO T AKX o 2%
NBALT, FrEL TR, BEONRTH—< U AFRIZT TR FRR TR LSRR %
O TNDRETHY, TFRS (2SR & RIERDAARIR J A~ — R DR 22 )
T VARG E ST v AP SO A RS FHORELEUNT TS,
F72 ESG & IZOUTH 2010 FFEENLIEF /2> TEY,  Google Finance 23k iEEH 12
CDP B/RAaT #/AFKTHI01T72-7-D 2010 F=TH D, -2 1EIX 28 T/RLUTZIEY 2013
OBV a OFET risk, management LV \)FEZ S TH N F L 2058 L& E DB GO
FZRL, IOLTEERITHIG LT LB 2 BiD,

2010 4 O 2013 4D CDP Bl/R AT IZIIFTHED CDP 72 7r — O RSB ST
DM, T —hOBERMELRAETELL TS, 2009 4FE CDP 77— CITHE H &L Tl
N L CUR7 o7 Governance,  Strategy, Targets & Initiatives (2358 % 2012 4-(21%
FEICEE, F72 CO2 HEHHEDRERERH T b DM, Scopel ~3 (2372 T, LViE
AT RDTND,  ZHUTKIL THRUZ 1T 2013 F-0 CO2 HEHIHEIE O F TiX scope,
product ZEDFEZE A > CEOFEMLS N5 RIZOWCREHEIL TD, R F I3 ORLO
TAESZ T - BB S EONA LA BEINAT->TBY., ZHLT-%)6A CDP iR Aa 7 %
mh, AT IRV =DM KT DRERE FEORELRRIZLI-bOLE Db,

5-4-5 fhitt@Ehm 2B E 2 72 BALOBRBERAEEER T A T4 >

CDP [TE PR A~DOE DRI ZFEML CGERZREL TV, BT H & OGHEHE H
DEASDFIIFFEEHINTEY, FHlO FiEfmITEFEARIIL TN, 4 B TRDIZ CO2-
TR DA LR BT H B 53, CDP FEAMAS ELE RN 7 4 — R DR FREE G E H 7
ThHHN, HFEIT CO2-RFE 2% EE CDP A7 iy E O, HEED BB S Z O
AL TEIUL, 74 —RIZEo TEDIIRFELFE AL CRIEREEFEOL 0= I CFi#E T T
LV —EDOHAZ L ZNEDNDHEE Z HID,

PUF 29 1374 —REAEOEREHREED CEO Avb—y EvVar, 77var 7o,
CO2 HEHHERRO A FH L HREEONLERIRE R LI D ThD, HIED CO2 HEHIHIK O =
1%, 2010, 2013 F-&412 CO2, reduce, energy 55D BARAIHEH HIEA R 9756 CHERKS AL TV
DM, 7A—RD CO2 PEHHIB DO E I, ZhHDiEA M H L TEEM7e CO2 HEHEhm AT RL
TR, D72 HED CO2 PEHHIBIEE A7 4+ — R LR THEA TWDHIG AT 5,
Fo, HERE Y ar &7 73 ar 77280 T society, corporate, sustainable &V o772 A7 —
JRNE —EDaAIa=lr—a Ty aba AL TR, CDP O A4 B L O SN RLHI
D

HEEIT 7. 2013 AEBREEHE ETlX CEO DAY —1Z CO2 HEHBIRIC R+ % it #i%
ZEDIA I BE DO LOEBSEF I BHL TV, X L7+ —RiZEYar s CEO Ayt —
DT BEHEIRIZ DWW TE R L THDH O, CO2 HEHHIE O 3¢ BRI CO2 HilgD
Uk « 3EAME 2+ 0 | SRR CE QRN e E 2 D,
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D30.cars
(S D19.p\an D28 ford
vy a v
0ty 13FAP DT strateqy
DAducts  10CE0 D25 more CEO #* vt&—
D20.company D66 years
i D43 market SN
-4 .  vEn
D10 business D52 world D48.0peraq8%
DR T D40 product  ctabiizay
D49.customers D46.working paTRanat S
| D71.meet pate \ -
i y €0
o 4 - 03 fueP22 etifiogD 5-5?3'2'1
D34 sustainable BLA y
D69.stakemmte mu i 'ElEELBE ehicles ! 9 %AS.QI\de
D68value (B4R emissi Q3 new fterm D1h D27 reductions
v 0.emissiol D24 tXhnologies D51-P°“B&j D4-VEH[5:%[EQU|E[|UHS
D31 e D12 environmental Y A achieve 065 amissian
‘_z fiitEd 063 efforts £23.development D2 emissions 035 sales ’
D15.ni DJ0. t D47 ener
nissan environmen o 9y

D21.corporate D11 reduce

D36.management

D18 activities

HEEIX CO2

& CEO A vt

| | T T — UM | ‘

3 2 4 0 T 2 3

B 29 : HEEE 74— FD I LR T IBPOFR (2010 4, 2013 4)

F2 2012 FEORAA DLMERIT, 74— FLFELS 2012 FD H ETH L, ALARST
VAGHTICED H EOBRFIH L E O T DI LI Lo THARDUERDFOND,
H PEILE T =1T sustainability, CEO Av&—IZ management &\ Vo7 55% TR rl HE
IRECVT AR DFBLR O R A MBI AT ZAOFEEZFT B L TOL28, A3
ZUE TR rTREME ) ZRTH IS H L TR LT, THAT R NIRAF L > THHRERHELL T
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19k 1 HEESHE 8D 5 #ED T — &

(IS)Number of (ONSGood) (OSGood) (IS)Operating | \gpad)
bMU Employee Sales (Vehicle unit) Op'e rat]pg Profit ‘Ass‘et‘ Scope 1+2 tCO2
($ in million) ($ in million)

2012Toyota Motor Corporation 325,904 8,870,654 16,546 327,439 7,726,000
2012BMW Bayerische Motoren werke 105,876 1,845,186 10,668 159,104 1,346,826
2012Daimler 275,087 2,198,029 11,073 131,568 3,291,023
2012Fiat 214,836 2,115,000 4,902 104,549 3,965,000
2012Ford Motor 171,000 5,668,000 6,010 98,572 5,639,137
2012Honda Motor Company 187,094 3,817,000 2,899 145,236 4,950,000
2012Nissan Motor 160,530 5,350,000 6,839 98,532 3,288,655
2012Volkeswagen 549,763 9,344,559 14,794 333,455 8,705,925
2011Toyota Motor Corporation 325,904 7,351,929 4,462 288,280 7,224,000
2011BMW Bayerische Motoren werke 100,306 1,668,982 11,152 160,256 1,406,855
2011Daimler 271,370 2,111,106 12,177 132,573 3,519,250
2011Fiat 197,021 1,783,000 4,640 109,224 4,196,000
2011Ford Motor 164,000 5,695,000 6,250 90,754 5,095,199
2011Honda Motor Company 179,060 3,512,000 7,148 142,660 4,200,000
2011Nissan Motor 157,365 4,845,000 6,848 97,669 3,059,164
2011Volkeswagen 501,956 8,361,294 15,676 291,339 8,610,000
2010Toyota Motor Corporation 317,716 7,308,039 5,336 256,016 6,885,855
2010BMW Bayerische Motoren werke 95,453 1,461,166 6,770 136,374 1,343,008
2010Daimler 260,100 1,895,432 9,634 115,580 3,699,102
2010Fiat 199,924 1,602,000 1,314 84,574 4,383,000
2010Ford Motor 164,000 5,524,000 4,146 74,958 5,268,471
2010Honda Motor Company 176,815 3,392,000 4,145 130,368 4,365,000
2010Nissan Motor 155,099 4,185,000 6,124 89,241 2,867,158
2010Volkeswagen 399,381 7,278,440 9,458 208,110 7,594,928
2009T oyota Motor Corporation 320,590 7,237,162 1,576 252,448 7,334,000
2009BMW Bayerische Motoren werke 96,230 1,286,310 401 128,544 1,205,293
2009Daimler 256,407 1,551,291 -2,101 106,424 3,583,000
2009Fiat 190,014 2,150,700 525 82,292 2,082,625
2009Ford Motor 177,000 4,866,000 785 99,761 4,849,721
2009Honda Motor Company 181,876 3,517,000 2,027 124,884 3,980,000
2009Nissan Motor 151,698 3,515,000 3,330 80,348 5,669,873
2009Volkeswagen 367,000 6,310,000 2,576 186,158 6,516,030
2008Toyota Motor Corporation 320,808 7,567,356 -4,459 230,789 8,540,000
2008BMW Bayerische Motoren werke 100,041 1,435,876 1,346 134,889 1,250,461
2008Daimler 273,176 2,072,876 3,991 115,518 3,502,000
2008Fiat 198,348 2,152,500 4,345 79,155 2,082,625
2008Ford Motor 213,000 5,532,090 -11,917 107,403 5,400,000
2008Honda Motor Company 178,960 3,295,000 9,219 119,873 3,591,000
2008Nissan Motor 155,659 3,411,000 -1,334 71,597 2,440,000
2008Volkeswagen 357,000 6,256,843 9,259 175,516 6,908,704
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BMYV: Beginning Market Value

CDP : Carbon Disclosure Project (I —7AR > + T 4 A7 ua—Vy—7av=7 |)

CDSB: Climate Disclosure Standard Board (XUEZBIFHR7 L —AT—7)

CSR: Coporate Social Responsibility ({23 DfEEAIELT)

CFP #5#% : Corporate Financial Performance f5{2%

CSP 542 : Corporate Social Performance f5{2%

DEA: Data Envelopment Analysis  (Gl#& 0 #T14)

DMU: Decision Making Unit

ESG: Environment, Social, Governance(Bg 57 « #L2s « /3 X))

EBIT: Earnings Before Interest and Tax

EBITDA: Earnings Before Interest, Tax, Depreciation, Amortization

EPE: Environmental Performance Evaluation

EPI: Environmental Performance Index

EVA: Economic Value Added

GHG: Green House Gas

GRI: Global Reporting Initiative

IFRS: International Finance Reporting Standard

ISO: International Organization for Starndization

LCA: Lifetime Cycle Assessment

MVA: Market Value Added

NPO: Non-Profit Organization

QFDE: Quality Function Deployment for Environment

ROA: Return on Asset

ROE: Return on Equity

ROCE: Return on Capital Employed

UNEP : United Nations Environment Planning ([E #5835 71 )

UNCTAD: United Nations Conference on Trade and Development
(EEE 5 P s =

WACC: Weighted Average Cost of Capital

WBCSD: World World Business Council on Sustainable Development
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