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—J7. CP OHEBMRIEITIES & D LA T, BN TEA Sz EUETS 13, BIESh R, 7 —
RV —Fr—v REEEBELREIFIE om0 FRMIEE =T TS (Ellerman and Buchner, 20069,
Colmeretal., 2022?) , Z 5 LI=HEEBIEIL. RN O B2 5P PETHH#A TS (Shenetal., 20209)
AARTIL, AFEREOFNIAT > L BREE R A JCHEER (2-1707) [ —R o774 v v 7 OFEEF
CEMMBEEROEOORIEF S g URE ISRV T, AT B RS EE o B B EE S
e L L, thoiEEEAd 72 < WAl « & ERPEH &G THE O RMA LB RS A /) X— 3
YADMBIEH O NI INT IR oTe, 6T, PeHERSI CTHIRZ ED 572012, (KRR A
b ED) EOBSRMPMENICHET 2 bR SNTIhenrolz, £ LT, HEH - S EROPEH
EHGIHEER, AORBFZESH—FR ) —Fr—Ch2 b0 LENBHLNCENT I 2d o,

IHLEEREREX, VYT T—~ 1 TIEUTO =20 e B Z R E LT,

FE—DOBHBX, WA - HEOBIREGIEONREATIR, 1/ N—var RFEE REFY—7
— Ve EDOLmEW R ME D FELZEES S BORSLE (EBPM) OB THNTHZ L ThDH, £/, 2
B OBEIREEIEIZOW T, PEHEBEMOE LB BLE C o A mTRetE iz >V T H EH L7,

BB, BaARRFEMEO—2>Th 2D EE M E B EIZ W T, GEMIZE S S BURLE
(EBPM) DR THNTEHZETHDH, BARENTS R RIREZEMEICOWVTORERIEAICITTDN
TER, TOHEHEIFEN R ICOWTIEHSICRIESN T I Rro 7o, B RMBEEDTEHIZEA I
[ E Ak BRI S SRR CTd D, FriT, BEEMAS HIRHEICB W TiX, BHEKNEE OB AREENE
ASNTEY, RPN —R T T34V THREATHEICHL, 2BIChdEELZLND,

FEZOHMIE, BV 7T~ 0REME X, CPOKIERFOL TV a v EBF - BRTDHZETH
%, CPITFLRMIC B RHIE L LTMOEN TV, Lo L BLENRBURTE L L TEHEAIN DB,
DEPEIZOWTHEREN RO N D EEZBbND, TDI2D, NEMEBEEZ RN O #h=EML CP O
WEAF T a & LT,

20



2-2008

2. HEEE

Mo Bk AR & B REY IR FEAMAS O FEFTICE T 2 EAN R R 2 EENICASNICT D, BIREHE
HEEGIHIEIZOWT, 4/ RX—=va U~IRERIET D & L ITHTBLE ~# H Tt x Rt 2. %
SRIE L PRI BLE L7z CP I #1255,

3. RBEBNE

BT TF =< 1T, £, FETT —FEHOTHIBERPEHERGIHE O RERFT L, £i1LH DB
ROFHE~OEERER ORI Z R Lz (P28 A 1-1) . RIC, By REME & LT o REE M
BHGH E (BFZEEE 1-2) OEEZHEMIC T Lz, T LT, CPOBEMOHEN S RFEHMO _HOR/
BorTRetE (P78 A 1-3) Mt Lc, &BIC, Y77 —~v O R e £ 2 T CP OflEA 7~
a U AERE L (WHRHEA 1-4) . ek, HFREA 1-1, 1-2 o548 Tik, PD. B F. K¥Pit4E RA &1E
HALUTHEERT — X 2B L. FEO0NTEITo7-, £l 0 Tl =7 v RITES < BUR L% (EBPM)
Doy TOEMERN 72 T TH 5 EDZ5Hr (Difference in differences, DID) 3CfH[i A a2 7 ~ v F 7
(Propensity score matching, PSM) 472 EAJEH L7z, AT, FEMEEE Z L ICHEMA LR T 5,

1.1, BIBRHPEH S ER G| O %h B oA & [ B B B

o By, HATIE CP OFBRMRIENIEN L IEND LEAL TRV, £ 2T, AWFJEEE T,
FURHS « B EROPEH RIS &2 oWt G, A7 M D ORIl 21T - 7o, BARIICIE, ()R L,
B £ ETS OHEH AN R O Frfe il ge L Q)RR B, )1 / X— a3 (R&D) OFE, (4)H—K
Y= —VOFE S HITIE, (B5) BTA R R TS EE O EERRB IS O W TR 21T o 72,

(1) HEH BB 2h 5 > Fifoe AT REME O RRFE Tl MERIE BB o #EE IC B 5 i (IRxHik) 123V T
ER SN TWAFEERT — X AW ToIrE1To 72, FRASOPEH & B 6 B 13 55 237 03 Bl %
SFCERWEEIANS D —F THEROZIIIEIRIN 2N (DFED, BENREIE L Rl Dd) o,
SO H 5 HEHERSIHIE & A ENREHEBGIHIEIC X 2EETM~DORBL T2 B TEX S,
Flo, BV T =T OPHERGIHIEICB T 2 EEOESEHK OHEEMZ R L2 T8 (Bartram et
al.(2022)9) BB IZ LR’ b, REOWMBPES N PEHEIRICRET 210 82 b RiEE T2, D
5. Joel Malen K (5| H KRG F2HMBe#dR) OWCEI VAT LERHEFE LIV —FOTFT — % %1%
AUL7, ZHUCBEE LT, JeHEISIEALET O~ 22 (F2EFT2 BRI HE H 9~ 2 PEH G
£OREE) OPHEIBIRICONT, HIBEL VO TFT — X ZHWTHRIE L7, HEROPEHERS
FIECIX, MEROHACESE, FEMPREMET 27 — 2B L THEFTOE = R xR O FhE ki 5%
BT o EmMAE CER0FEE) | ZATL, TXAXF—HBICEE L TCOMEIT-o 2,

QBRFZEOHHTIE, B =XV X —HERHAEDT -4 % AF L, EH~DEEIZONTE
BT & T/, &6, B) 4/ _R—va VHREDOHHT L LT R&D ~OFELRILT 5720, H1 D
TEFEHELAREDOT — X2 AT L, O EiTo72, @I —AR IV —F—TOFEZONTIE, BXHE
DOEENT — &, REIFHEAFTEL H N ToOMT LI,

%2, G)BIBEGIEO Y 7 HECOBEATEEORFITRO L O T, £7. 7T —~
3LEHELARNS LA ESEZEmB L, 77 O CP OEAMRRIZOWNWT £ &7z, I, BHAD LD
T 2 HTAHD « 7 B RE ST 6 & SR N o UV BLE C R C & S AlRe ki o n» T, BIEEE
MELEBRY —27 v ay 7V R LATEMEITo T2, BRICIX KB DY 7 % 7 AsiaSociety
Policy Institute (Z Steering Committee D A >/ X—L L CU—7 v a v 7OEBENLZM L, 68 (2021 4
1H.6H.,10H., 202244 A, 12, 202342 ) ICh2EKEY— v ay 7 (FrI40) 22

8 o5yt (Difference in differences, DID) & (%, [LERE DR REE O FIHE 77 b6 REEO G R AR DA% 7 %
Iz T ul I bR eEHETLHTFIEl 0o L THDH (WL, 2019, p.427) 4,

4 ) A 27~ » F 7 (Propensity score matching, PSM) &%, 7'v 7' ABME L RSMNEORMEZEB A 2T
(BENLSTRIND T 0T T LABNER) Lo THREMTTHHTL2Z2ETHY, [Hiehb v r I 05
mEERSMEZBAATT Ty F LTHMEITI) X5 BHHTENDIDOI DX TS (L
ft,, 2019, pp.411-412) 4,
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MU=, £OET, HEH - HEROHIE R ORI ONWTHEEL, HEEHIZCOWTEREZIT T,
B, AMEEBE DI 7 vF —Z G o0V Tix, Joel Malen X (BFEHEKT) . AOAhw K (£
K5F) OTE )1 2072,

1.2, [EEAMEE B EGHIE (FIT) J2 sl B O R b

B e HIEGHIE (FIT) (X, AR AL —DO R A RETIBR TH L, LrLanb, [l
FEIX, BARRE= 2L X —(RERRE (A X TENMIKE LR ST L BHLNCR T
(Costa-Campi and Trujillo-Baute, 2015%; Clo et al.. 20157; Paraschiv et al., 2014%) , H=Rr~DA BT
A TN o THEHHIBICE R T 2 2 & 206, FIT IR R CP THL LEA DN D, — T, ZOE
o EFITENFEROAMLRY | =XV F—HLRNREEBMPROEEINLTVERIAENT
W2 (JREF,20139) , fil s, EHEMEEIL, HEEICK > TRT ORGSO AEZ T 52 LN TE D,
ik, BEREHEOEMZR O CICHEHEEINC SR 5 et s H 5,

ZZ T, AYTT—=TiE, FIT OFANIIHED EEBM~ORFZLEIZONT, BFERTZRLF—[TF)
HAMEHEBRRMEDT -2 AF L TR LZIT o7z, BARMICIE, FIT OGGREAHEN L6
THESEE LA K2R EHENEESOBRIEED DR D ZDIZHOWTEIEST Z1T > 72,

1.3. REMO _HOR YIS D 0T

CPDRRMAEZZZD & PEHHI & RFHRE & OMSLOAREMELIRD Z & DERD K&V, BMNAE
KT TZHORY ) &), REBTHE S NIZB 2 IEABCATER, HEBROBBIZH WD Z &1
0 REFEBUC I DPEHHI (—o B oY) LREEFEHOEMA (ZoBORY) O A 5 BUOR
MWERSNLTND, 7221, BRI L > TREFH N ELTREELGIEM SN TS D, AL TED
AN ERTLO0ERNTOLERDL D,

ZIT, BT =2 LEEL, ISHRBET 2 O TRAB OB S (CEORYESR) &
R E ., FIE RO ONT 21T o 7o, FRIC, REFO “HOBEMIZE T 2AEEORA H AtL., 5 & i
Dz, BARHNTIZ, BB T2 < JE R BRI BE K O 7 OR Bl BE 20 U 7o oo 2 Mt L7z,

14, h—R T T34 7 (CP) DHFIEMG

A EREIC BT 28T 7T —~ Do Rz E 2. CP ORI TH 22 RMIELZ T TIE R AF
PEICHRRE L7 CPHIE AR LT, F OB, FIT 72 E ORE R R EBMEICOW T HE L7223 6 | sk 3
R, BREYRFEMAS & CP ZRIFRFICEAL TWAMM R ELBEIC LT,

Fo. BHEPARELSRY D Z2HBUZHOWTIE, G HRBEDO 7 U 772 EBITW R0 i G &
Bt L7z, BRI, SHEE~DRTFENSVERTC, BRefclb¥ar e — MEoERFET
ERPIMEZ Z WA TVWAIIARE~DE T ) V7% 24T o0, ok, AHFEHEA Tk, Ao —K
(B T¥ERT) e S 2T,

4. BREOEBE
1.1, EIRARHEH B O o Hr & B BB
(1) AR KL O £ ETS o HII%h 8 o Fifsé vl gedk
W - HEROPEH & BSIHIE OHIEE BAZHOWT BRAEOEER T — 2 2 AN TONEIT - 72,
F 1112132009 005 2014 HEE TOT — X # HWTZBORB R EZ /R LTV 5,

£ 11 HKE - HEOHHEIRSI DORIBIR
[4-1] [4-2] [4-3]
Industry: 4 pE3¥ PSS P — B X
ETS @ HIlzh F

R -0.059%*  -0.108** -0.029%*
(0.007) (0.016) (0.010)
HE 0.016+  -0.025* 0.006
(0.009) (0.011) (0.016)

22



2-2008

il 41 15

- ** - **x - **
() — ) 0.025 0.025 0.023

(0.005) (0.006) (0.008)
) ** Y+, ENEN 1%, 5%, 10% A EKELZMIZL WD Z & ERT
Ay ANOETFITERERRZE, M OFTHELHITE W
Hi# : Sadayuki and Arimura (2021) 1

TR, REETIVHIE UM RSN, 70, BENRRVHAATHLIH ERTHLIRETS
26 D0, FIANZ A~ THIBED RALTI W AT REME & 7R S 4Lz, HURHER TIE A rEZE 2 T 5.9% O HITRZ R
WD ENREINTND, EMJITHL L, BEFKET108%, Y—EXEHMT29% Tho7c, —J.
WERTIIREE LT L6%DOHIEIIR & oTe, EMBICIE, WEET25%DENH D Z & MR
SN, =B REHMTOWM LRI RITHER TE o,

WIT, AT % 2018 4F & CTIER L CHIAMEEH E MG IH E ORI O RHM R R ae ot Lz, 20
B, T AU - B 7 =T MO &G % 5547 L7z Bartram et al. (2022)» #Z&E(1C L T, ®¥ED
ENE (B4) fRRHEHENRICEET 208 ) 0 EZOZESHT 2 WV CTREE L7z, WEMEH 2 1 5
JUE L LTIk, Schauer et al. (2019) WA £EIC LT, @@k FE 772 THOW LD FCP S Z e,

ST OFRER. BeHFI DL WEEOFEET TILPEHHNEAEA TWD — 5T, BefilfICER T 55
ETITHEHHIR A MR CE o To, DF D WEMERKD S 25613, PEHERG] T T8 B E
ROVATREMEDN R STz & Wz D,

ZOWMEMERFI O EEMEIL, WMERNOAF LR THEFOE = X XH O EMRILEIZEE T 5 il
& (CERK 30 ) | b bR TE 5, 1.1 X[AFHA CRWZE = RBOR O E R 4 ] T
FLOIbOThD (KE - A, 202119)

EOREHKTYH, [EE) NE = 18 A 70 mefk BHUNMEEFRETR OKRA¥EFER
DRbEERMEZERNTHLZ NI DN R 60
Lo B EIS I CHEHHIR 2 E D DI dHTc > T
b BRI AR T 2BORN AR L DR 30
Ehi-tnwz b, 20

ZAVICBEE L, FEFT CoHEHENRIZ oW
TR RS LA OB 2 A M5 O R b L |
HIRK LR OF — 2 & AV THREE LT, 20 r = = 2 ¢ £
R Bl EH B IGO0 B S B 5
FEOIERSL. BIFR 8T +—~ o ZADHEEFT x =
(x5 R A & HEHBIRIC A S 7 = A
LR s iz (Yajimaand Arimura, 2022%9) M 1.1 Z3dEOREER (RB - B, 202112)

BT, B ER ETS OHIBS 42 = 3x L ¥
—THBICHEH L O & To72, B 1 7 = — X (2011 5 2014 55) L5 2 7 = — & (2015 4005 2018
) ORPID 4ERICE T 5 REEFTO T XL X — 1 & RFETEINIC T+ D BOR BB L2 50 L=,
12, 13. KM 14 132N ENEEHENHEE . MH T AHEEE L EBEIMEREOHBLEZL WD (-
A, 202319)

TN

) 7 % ; .
| 7
7 % % % Z
I@ | s (il |
5 i
[#] ) iy = {ifi

% A

S FCP#E1Z1%, Ailic T 2., REEOX ., MEREEICB T 2R AEH4AE. ROA, FIHLKE L FIHAHT - BL5IAIFIZE
DHRIZESHTHEREN TV S,
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X 1.4 FEHEHEEREMHD
(BfL : KL)

X 1.2 EFHBEBHHEEBEEHD
(BAfL : F kwh)

X 13 FEFHEHTAEREEDS
(BAL : F m?)

FT. KM 12 LV T RTCOFENOBINHBEEOZLIZREN L LoD, ETS XIRFEFTOEIH
BRIIIENGEEFT LKL T, H2 72— AP CHETOMMERB RS, —FH, K 1.3 X &Rl
HAEEEITIBEBNHERICHESTIOVEFH NI RE W, HF1 72— A0 2FEFITIT, RFEFTTHEEN
B 2R LARD 7o Dy, £ O EAIT I R FEFTO TN L VBEETH L, $72. B2 7 = — X TiE,
IR BRFEFNICB T HEHA AHBEORLVPIZIER LN 2N —F T, MRFEEFICBITHHEEEOR
PRFENTND, 512, K 1.4 L0 BEWRHEERIIAED 2 5O X —1 0 L B nFE L, FEx
SGHEEFTICHIT D ETS BUROBMAHIR COHEE EICKE 2 ZLIT 0, MRFEFITBORBAE ICTH
i & RIFIZED STV D,

(2) HAUHED & O E IR ETS Ok i 88

RFEHEIZONWTIX, TRXAF—HBEKFOT —2Z2HTol&aiTo72, BEERBIZIE, W7 —% 7T
INESHTEY, RBESLBEHDVDRVERT —ZICHER LT, REZEOFMEIT- 72, £, K
FROPEH &S| OB B L A Uiz, G4 E LTI, 2007 4E00 5 2018 4F O FHEFTT — ¥ & fFH [ A
arT~yFUTOFETHI L, TOME. K 15 TREND X HIC, BrEodetERS X, (GF

SHRFEEFTEHARTY) FIRFEEF CREMBENED L TNz & 2345035 7= (Abeand Arimura, 202219) .
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B 1.6 BHERETSXE - EARAEED
WXBHEOHB (5 - A, 202319)

reatment -#- matched control -® unmatched control (rightaxis)

15 ERER#HMEHERGIHIEORA~DOEE
(Abe and Arimura, 20221)

BERGBIEZICOWTS, BA~OREE SN Lz, IREIEF LI REEFTOUEEBEROHERL T,
L6 IZRSN TV D, BRBEMATER ONEE BB OB 2 L O3, F 2 BIBHIRIC S RFEFT O
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PEEBE N DT MHITEMLTWD, £ 12 EOESICLABERETSICL?
- N N ==L 5 =
T, EOESE AW EEB I REBRETRER (B - A4, 20239)
ICBIT % EAEREEAFE 12 [0k L 1) )
HOEHENTWAE, ZZCTliE, ETS 3% N i 2
b1 bR TE A< —
T OB S 4 R 55— 1l 251 -0.0003 -0.0063
OB LRSS (- (0.0248) (0.0204)
AH, 202319) 55 AR 0.0542** 0.0144
o (0.0265) (0.0277)
(B) A /=3 vhHr B T S 0.1281* -0.0174
PEH B IHER A ) N—a v (0.0688) (0.0750)
Ll%ﬁ% Lflﬁl%ﬁgﬁj—é&:&)j‘lof\ _COHS 3.8381*** 5.1239***
(B AR T ) L B (0.6245) (0.6854)
Bl OBAD R ELET % HORED N p—— 575
FFEBRA%EE (R&D) MM L7z E 5 -
PERREE L 72, HOHD ETS ORGIE RE Adjust 08929 0.9339
FTAAEARLTH D LD 4 F 30949 04135
Ndb%, ZIUE. BIEBE 2T OB Facility FE YES YES
BRI & 0 7oA R T2 < Year FE VES vES

. o FE) Hwk | wk ok "N 1%, 5%. 10%F & KHEZ T3 = & &R
2]"7121:11/0?@%%%?3’7)57%&)\ ) {&bgﬁw%%g\bi;;%%ﬂl/\ 5%, 10% A EKEELFHZTZ & E2RT
BRI ORFENEE L2 & 2Bk

LTCW5b, ZZ T ooxtRafiE¥E L L MEERIZOFLTH L2 ER ETS # W THIT 21T -7,
BERETSO 72 —X 1 L7 x2—XNICBITHHIEHXD RD EAMEIZOWTCEHESIT AT 2R %
# 131 T, AR -FAQOHEMEND, BFERETS OREIC LY | F-FtEHHICENT, 45
BEICBWTIHENREEIT X THZEREE (R&D) 28 21.4% @< 78D Z E VRS2, THITHR LT,
FAEHIMICB T, MBREELIIEMBEEOMICA /) X—2a VOENRZNWI ERREINTZ, OF
v, HER ETS X —FrEEIMICE VT, HREEOS /) NR—va v zRELEZZEEZHLIILE

(Lu et al., 202319)

WIZ, A4/ X—=2a MEERED LI REENPLEMLAENICOWT O EITo7, & 1.3 “FH(2)
DM TIE, BER ETS EMipi7 6 R&D % L TWERED LT > TV 5, [ F A (2) DHEE #5 R
NH, FBFtEMEICEWT, BERETSICL DA/ X—T a UMEEN, BER ETS EfEain 5> R&D
R LTV TR S L= Z 3o 7= (Luetal., 20231)

# 13 CEEBEARET —F2EHLEEEMAR (Luetal, 2023'9)

(1) (2) (3)
B B A % R&D R&D (ETS Zfitigi L v s (=R
(ef H i) R&D L T\ 7=1{2 %) U —rr—)
S BT 1 R 2003-2018 2003-2018 2009-2018
W/ ETS # 2 — 0.214%* 0.288** 0.275
(0.0972) (0.117) (0.180)
IR ETS &4 2 — 0.168 0.251 0.189
(0.144) (0.174) (0.290)
LI — O O O
1 2 [ E Bh R O O O
ZOM = ha— R O O O
Observations 89,051 58,123 55,571
R-squared 0.017 0.023 0.020

) ** X 5% A EKELRMZL TND Z L EmRT
il D ZEH 348 W
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4) V—r—T50 i o S i S W

FORCHD Mo OVl B W HR H B S Il BE 2N e 32 Y
— =V ELELLENTOWVTH o &1T
ST, OIS, BAHEOFEEFRT — X 2 H\T
ST EAT 572, BARMIZIE, B, HFETOHE
HIBE TS BE x5 2 FF oA, B fFIR TFf
DOREFCHHEL B Lo E D & REE
L7z, ZOfEHR, MEICK LT, HAH - HE
VA CHE S BRG] EE B 3 D A 3 13 fth i sk
OFEEFTHHAHIBL TWDL I ERNgro ‘“ilz‘l‘l';"g@éﬁﬁ@;é;;:}::;ﬁ%"
7= (R L1L1IDO=FH) , oY, HRTHDTHE
HERRS[AS, IS & 25 BhEEEFT TO XA VA — N3 (HIEEhER) 222 & 2R Lz, RIS
. BRI REFEFTORITEREZ Y T T e, TSk L, BT - EFE OGO /35 s T ¥EPT
RO TV LG E, TRV F—ZRMEOX v » FHEZE U C, gk T 2.5%EDHRAHEA T Z &2
RE&X 7= (Sadayuki and Arimura, 202119) (X 1.7) ,

I BT, REFEHEARARELHNT, HEREHEDGIHIEON G EENEEEHEZ TV NV —2
7 OE) LTH—R V==V L TOWRWLWIREE L7, SEFEFHEATHEDT — & THIH A

HE72 2009 F7 5 2018 - E THE M xtGe & Lic, & 1.3 =FIHQ@)OHEM IO, WER ETS FEh L
t71az|a71aznkkmf\ﬁ%ﬁ%k#ﬁ%ﬁ%@ﬁ WCHEDZEN RN ERRENTZ (Lu
etal., 2023) , SF VD COHEHEBEAMAAT-OICHERETS EM L TH., EITHODEELIEND
DEASNET D2 L CHHEDOHIBAEZ#ERKT 5., LI BRNELZRAL TRV ERDND

WL LT, BERETSIZA /  _X—> g U 2R L, ¥FIC ETS EMipT L W R&D # L TVt~ Lk
DA RX—=2aERITEMNCHDZEBRFALNCRoT, LT, AFEICLDI—FR LV —Fr—UN
FELTWRWZ LIRS,

HFL‘HEHRE.':I

AENA—IN—2h5FR AEIA—IN—2hFR

2.5%HI3E, r ﬁ 2.5%HI3,

,____________________

(5) BVRRHEM BT R o [ B B

B, WMERNERT 2 HHERSNIZOWTEIIE L LT, g oE L BE <o & o "]
ﬁE'TM’Ob\’C*ﬁ%LtO F9, VT T3 LHEELTTUTHED CPEADERLOIATHEL F
. G EATFI L7 (Arimura and Sugino, 20211 ; A4} - 2%, 202017)

= % . KED 7 &7 Asia Society Policy Institute |Z Steering Committee D A >/ X— & LT, 6
ENCOTeDEEY — 27 v a vy 7 (FrT40) TR B L OEEROHIE RO RIZOWTIEL L,
EEREBIC OV TiEm & 1T - 72, #E N 2015 FICHFH ERGIOREHEZ EA Lo, PEG R
ITHEM A2 B E 2 T 2021 FFICE N EM CTHEH &G 2 2EREA Lz, 612, XFFLARA U FRUT b
PEH BB G O ER I T - B ARICE D, 74 VU E VRS THIREINTZZ L3S0 o7, ASEAN
TH CPEABRFEINTNDZ RSN, V—7 v a v 7 Tix, BARDOBIRIEHEO2EERIC
OWNWT, FHEETORBO AR ZHE 208, LAV TOREEAZ L TWHEE, FEOFEEN
SR AR ARSI E ORIV AR Z Z T AN TS 622 K9 RFHITRS ool
Flo. B - BEGRIEZ, BAOEENS OPEHENKZED 572012, (baBEHEE 72 £ D Scope 1 721F
TIE7R <, *ﬁﬁ)%ﬁfﬁﬁﬁlfﬁfébé Scope 2 ifﬁ/\*ﬁ‘é%ﬂf&iﬁo’(b\é L2>L., Z#uiE Scope
1@&%ﬂ%&¢5EUHS&&&%&%%ET&@\%%Iﬁ%@%&ﬁ&&bfxitwghto
BRZ, HET U7 CHLENSMEZEENRLET IR T I THIEORF BB E>TEBY ., £
DT, BOL « BFEMHEOBESITHE L VERH D Z LR nhoT,

® HIARPEH BES|H B D3 RICHE S B
R, BERS GHHHERGIHIE ORI TH L 2 LR ENTz, ZHITHEHE &G E O
PEHHIESR & L COARIMEEZTRT DO TH D, —FH T, FAIOH 2 Ha il EIl~2% & SO

Lm
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WEFE B BTV ATREE b R &N T, o T HEHEIGIHIE L. BEMRL LD LD b ERBH
2 DO IROHTEN R A RO REEN R E N, ThuE. B ERRHIE L LTHE -7 GX-ETS ~
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K 2.3 OfME, SO T—AN%E7=0 GRP)] O L (M) #&L W5, £7, 2@ CoMiikofE
DA FT Ao TEY, EOMIETEH —AY720 GRP BD LTWADZ ERnbind, CP OEAN LM
RN E IR DO A FEIRE 2 IH T 2R E2FROE VW) Z L ThHhDH, T, REBFE, CO PEHHE & AR
IZ, ST, STA,. STED 3 2D ¥ F U F DT =AY GRP ~DEEI|TIZT LA EEDLLRNWI &b
D, FLT, HERBTREAL, FOVF IV ATH— AY72Y GRP OB/ IRICHUR K CIHEFITKEWEN
HHLWH L THD, BlIZIE, T U A ST TIERRDIES R ROFE &K/ O MR T 5.4 £5H DEN
D, ZHUTCP DBFANITHED Hl x4 OHUIBORFHIABICHEFICRERENELLZ LERBRLTWVD,

U4 SRA Tix, EOHUETE 20%7 > CO, #HIT 5, Lo T, fllx OHKOAMIZKE 722
BDETCICSWEEZOND, BBRERD &, HENIZST~STE L0 b HZEIT/NIL o TWBER, £
THRERHIBAENEL TWD, ZHUE, BICHIBEAZR CICT 257200 Tk, CPOABICK T 28 E%
fRMET D ZENELWZ L E2ERL TV,

WIZ, BHIRDOZE D [— NS 72V iG] ~O@BE2 R L L5, K 2.3 OAFANCAHIKOZEE D [—
NS0 i) O () 288 L T b, ERRE LTHFTOMENEAD T /R ER->TEY

ZORIZGRP ~DBLE L ThHDON, — NGV fFIIIRIc > TI#Em+sL258H0 ., — A
W72 GRP UL EICHIR OZENRRKE W L3R TE 5, Bz X, v U A4 ST Tix, Lkl < 26,306
M3 25—74 ., THE) TIX 45540 [ LT, Z072EF 171,846 1) 12 k5, — A%z 0 s
~OEBEL W) B TIE, REBEANL L THIBEZEIT BRI VLN T EBEETE S,

Flo. —AHT2D GRP LIFXEALRY . — ANHZ Y FfFETlE, ST, STA, STED 32O Y F U ADHTH
WEPRESE R > TS, ZiE, REBNDOGEIFTIEIZLIVFTEGE~ORNKREL EDL L2 E
W5, FrlZ, 7 U A STE TIERTOMIROFTHZCENENLL THBY | REBNOEZ EF<
ST H LT, FHIBEOFFHOAMAEL (LT L ENARETHDLIZ ENDND,

42 T—~ 2-2 DFER LB

WNCT —~ 2-2 DOHHFERICOWTHAT S, £ 25137 VA E20 & C20 DfEREZBE L DT
BB, MR EITREBPEAINDHORSTHY  FIALTNWDT —Z DETH D 2015 FRf S %
B9, FRICHAL OS2 WEUEIZ IR S0 D OZEE (%) #XLTWD, (A5 EESKE L
TOFFOFHERL, HE, &KE, W, MALETE2EKL L TOMETH 2,

# 25 YIal—variER

WS E20 C20
CO28EE (MtCO2) 1,222 978 978
CO2HFHE 0.00  -20.00  -20.00
KR#=HE (A/ ) 0 3,879 6,397
BN (10/EM) 4,731 4,563 0
RF=ERU (106EM) 0 3,794 6,256
s -0.26 0.04
GDP -0.12 0.01
HE -0.26 0.04
w& 0.05 -0.20
B -1.40 -0.09
PN -1.29 -0.07

T - HAZO T 2 WEIE IR 50 5 OB LR (%)

U A E20 TIXIREFRIT 3,879 M/ F o bWV ) KUEL 720 | BREMBLO BN & B 18 A S - kFE
BLOWAZEDLEDE 8IKI570 M L5, Fifs & GDP LM R OME LY b Z4LEH 0.26%, 0.12%
WOT 5D, REBEZEAT L& THHRFRLD B 20%E CO, ZHITE L TWDH DT, FTfs<° GDP 23§
LI D EIEHLIERYROBERTH D,
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—J7, C20 TIXRFEMFKIL 6,397 M/ b 72, E20 LV & KIEICEWVKAEL 225, C20 TIXBEFD
BB AZRE L TRB Y., TNIE CO PEH A M S B 58 R a2 Fo7=0, [ L 20%H1E & W5 &ETh -
TH C20 DI BMERIRFERBOKETE < 2D, REBUIT 6 JK 2,560 (M & 720 | HIHIFFRTORR
BB E 0 407 < %,

C20 CHHTRE AL, 20%H CO, ZHIK L TV AHIZH b b3, Fifs<C GDP A#IHIRF AR L 0 &Y
MT2ENIRTHD, ZHUIBEFEORREIBLA COp ZHIT 2 &\ 5 B2 I IEF I IR A L A
W7o TWNDHENSI T ETHY, BB ZRFEFICEZNZ D Z LK DFEMESED RN CO, HITH
DVAFTADHRZEL LA ERILZE NS ZETHD, ZOMRIL, CO ZHITKT 5 &9 BUR A IE %
BT D0, BAFOBE R A LT EEMZICREMEZEAT 5O TIERL ., FIEMIC CO ZHI T
EOHRBUIWCETEEIBZDIZIENEZILVEVI ZELEZERLTWS,

T—~ 2-1 T, KREBEAOHBRI O R Z o Lic, Lo, £ 2 TIEBFEORERLO Z L1135
BRI, FIRICREBEHREZEALTEY, WXV TV AE20 DX RBORICR> TS, ZOT—~<
2-2 DOHHERIL, BEFEOREIBEZ Z DO E T O TIdAa< . HELEZ ETRENZAMAT LT, £
RELTORFBEAMEZRE T2 ENTELLEVIZLE2ERLTEY, #EBE, Loviar—vay
TIE CO ZHIET AIZ bbb T LA GDP RFTENEMT 5L VWIfRERoTD, UL EDX
IDRFERNK Y SO D THIIT, B LD GDP RS2 H4aR 5 2 & THUERM Ok & fE /3
HZEHARBICAR D, TOXIREWRT, REFEA L REBLELZMAAGDED &0 ) BURIX, CO:
ZHI L oo, IR OAFHZSEET 2BORICH R 9 5,

43 V7T —<2DFEREER (FL0)

F—= 2-1 TlE, BARZEEMIBIZSE L2 CGE EF /LA FIH L. REZERBE A R ) 5285 & sk 7l
WLz, TZTIEUTOLI REREEDLIZENTE L, 3. REREADO— NG GRP, —
ANE 7= O G~OEBIITHILH CRES B D 2 B bhotz, B2, — AUV FTRIC >0 TiE, B
My 2L H 252 Enn, I TOENEFICRKE VD, UL EORERIT, CPEAIZL 2 RFMAMN
I CRES BADAEERENE NI ZEERBELTND,

B, RFERBNDOSEFEEZELLTH, — A% GRP ~OEEITIZ LA EEDL RN, — A
B DFIBFE~DEBRRKEL LD T DV ZRnbrotz, Zhud, REBIZHEYIZ0ET D
LT, RitoAHAEHIEE THE (AF) ITTEL LV 2L THD,

U EDOFERITIRD X 9O RBURBIZREEIZ DR D, £, CPEADRFEHI A MU TIFFIT K
SEBRDZAREMENEWVE VI FERN MR, ZOXIITEEL TV HIRIZ L RFPNAANRRKE R
25 EN) DIFAFEROBAENLEE LI EEbnd, - T, CPEEATLIOTHNIE, TN
He B AR E ORI ZE 2 R ET 25K b RIFFICHRFN T & TH 5,

BT, RFFO XD RBUFICIRANRAE T D CP BURZFMT 2076, £ OFRULOF A K ERIEE
WCHERBERKZFHSLWVWIZ L THDH, v Iab—ra TR BNEFRICETICHE SR TS Z & T,
(BRI DREITBIETHZ LI TERWD) ZHOFBICBITORELZHIHETED LWV I RN
Hiz, BIEIZIFE Y I a2 b—ya VO XD ICHBEIZIEFEIZ TE 20, CP OB O Hiksd EF <G
T5HZEPHIREK EDORIEICKEL FHETHHREERSH D LWV Z LIXHNTH LD T, CP Ol JE
R BNWTZEDOREASRES BT L TN REELEBbh b,

T =~ 2-2 Tld, CP (JRFEBL) BALBREBOBEDMAGDOEL WO BORORR Z oM Lz, RE
LXK E LTRFEOBADRMN SN TSN, BEICARICEZEO VX —HEBNFELTEY
ZNODOBFOBLE T RRFEREZ EO X I ITHAGDELIREPPFEICR->TNWD, T—v 22D
ST OFER, WL CO ZHIT 2L LT, BEFOREBICMA TREBEZEATLOTIT R,
BREIBLZ R L T DIREBEZBEATL LT, &2 LA GDP P2 MMESEL 2N TEL LV
ZENbMhoTr, GDP I SEMNT D &) 2 Lid, MU OREKEE /NS LT D XD A E LB
KOLARRICARD END 2T, HUIRB O EEZWET L2 LI ORN 5, - T, Hi72d CP 0&E
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ATZFTIE7e <, BEFOBRERIOWE L W) Z L bRFTTREEERERA v a v Lo b, ﬁﬁ®ﬁ
AL R OEHER TITFTH TR CPOBANRNEREEAS T 3 v & LTHERBRENTWE D AFEDSHT I
CP%JJ:%LxCiﬁ%@@%#ﬁwbﬁﬁdytybiﬁ%ﬁﬁv\%kb\o&b\o_kéﬁm@LTW\éo

5. W3t B EDOZEIRI

FFRAREE LT, TCPHADRFNEEL MBI o5 Lo madEk &z, £z, A
BIBSCE DT ) SR TE 7, 722 L, BEBLEEIZ O W T, BEFORERLZ LV EMICKBT 5
eWic, BARSERZMGE LIy Ialb—raryoird Lz, ERROSHOREZKB L7 BT, Hi
ADORIERGRET 22 LN TE L, MANEREITME 2 & hir ERRE 2 E (DRE) 2<ET
T2 lbdY, BELZ LRIZERZH T L LN TELEE XD,
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KT —~ TIL, 2005 FLIBEVERL S AL TUh 7w ik [ E 36 B R OAER A 1TV, = %L ¥ — i CO2 ®
T LYy &, RESHT MM EEERE A Lz, £ LT, PHZE L7 Husk [ e 2R 3 %
RANWT, =R 7T T4 TBROFMM 2B % 50 Uiz, MBI X o> CTEEEN R L7720, CP
DI AE BRI L RVARERD D, TR X —HERMRFEENRS ERBL TV AHUIKIZE, CP
DEENPKEL D Z ENTRI I, AEFEHAM/D LHIBRFICRE REEENLSBENRH D, #
FERBEHAMERET 2 5L LT, BMEZ XAV —Bia B8 Lz (EDREFHE) CP R H R
&7 PTEMAMRZRIEE LEEERNEZ LN D,

T, AT —~ Tk, HMZRHH CP BUREAIC X2 8B 200 L, ¥ e®HARREHEO R
B ERGE LTz, OWTRERN DU T O 3 EAH LN E o7z, B 112, oA HORY# LY & E
EROAHDORIBDOH N RE N ERHS N LR o7, PV 210, EREBRZH NS Z LT, CP
DB E — B CE 5, B30, BARENREODFIIRE L, BN REHAHREZRKT2 2L
NHOMNE o T,

1. HEBERBERN

CP Rb7e b mMiN B HAHOHIRI AR EZRIEL S 2BURA 7 > a VORRE EHIZEDR
REWAONCT D, Flo, HIBERILAEICB T 2B AT ENZoBEHEHLNICT D, S
Sz, EEMOABMEEZRIEL D DBRA T a v ofERE L bIcEoRIEEZH LT D,

2. HFEEE
CP RNHL=b T HMN B HAHOHIKM AYMEZRZIEL D 2BORA 7Y a v ofRE L HIZEDR)
HBAWALCT D, £, HIBERILARICHIT 52BN EHHHBENEROEEZH S NIT 5,

3. FRBEBNE

R SERLO W BOHE RSB O NE, RFEHEHICK T 280 E LA ST LB NRH D, FRITKRSE
HERREE (3 VX —ERNREE) T, a7 IA TV ABANERE T Z R THEATY
Do TOEMEFICED, YEXOEERS DN KDL, BRE L TREBIVEHA~OREN K S
AR D D, B DL 1L, EEXDONMEEZERETICoMZiTo 05, LY 77 —<3T
X, EEEOHMIBIRMEAZBE L T, AHRICR i - EEICRERABICR LRV D HIEZREL
76

PEXDOHISIRIE X BT 5 H1EE LT, MIBRERXBBARN VI L 70 5, HilkpE MR 1L, FE3EE R
KoLEEKR (REK) LEAMLERD LD, IHIRICHMEL D TH D, RERIL 2011 FE2FRE K
B 0FE SEERESNTND, —Fh, HBPERERRZERT 272D ICnBERRHHE (B - B
ANICBET 2504) MAEM STV N2, 2005 RO RPER S TWRY, & 2T, &KHd 2011
EENEERMER (RER) 75 2011 4 Huk# PESEE R OERk 2 A 7z, kR 2 Ek T 2 BRI
X, BEEOHIEMZY BHEBAN) OF@EALE LD, ZoFRIE, KRB 774 F=—1%
B2 TVD7H, HIREOBEDLY AVWERTEECTHD, I T, 2200 FHEICL>TEBH - BAOHE
ExZAToTes 121E, 2005 F &L TWRWERELTHIET 2 HETH D, O 10, HlkE O
HEEC X > TBH - BAZHET 2 HIETH D, WO FIEIZ L - T 2011 4 iU i iE 28 B & 2 fERk L
7o

FATHRZE D2 <1, BHl O RFERL 2 BIHEIZ 0 21T > T D, JefTF%E & obis & LT, #i7ziT 4000
MHoORERZ BN LTBORELZ SN Lz, L L, BEFOBEBUIR RIREME E L TERESND
7=, BREMEE LS L, BIEOREBLZZEB Lol biTo 72, BAEMICix, BEFOBERZ b &
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ICEESERID CP 2B L. m%ﬁi?’ﬁgkéﬂéCP&LT%&%MT“é%nrﬂ(wwm)&

DEZHHO CP L L THALLGADOREEZ N LT,
V3ial—va ol Tt ®2005 R EE S BT . @B L 72 2 00> 2011 4 Hittak i 22 e B
£, BLUOER) =ER AW, (BR)7— « v— « = A FILRFA) B IR O L RERICHR D

M PE IR O 4 S & LR L 7=,

Fio, HIRTEREABICET ST VA E2REL, BEL S Lo, BARMIZE, HugkoREIZEI L
B RAEMEESCEANREO SN 2T/, aifEREY 7T —~ 2147y LTz, &I, &
fﬁfﬁ%ﬂ%[ﬁ%@ﬁﬁﬁ%@?ﬂé%tﬁxLxﬁ%ﬁ’]iﬁ%ﬁﬁfi%ﬂ?ﬁ% JEFS R 2 B 5 20T L, s 98 B8 3 A= PR

B 5 A EH AT ORI DWW THERE L7,

4. BRREOBE

ATERRGE L7z 4 DO MU M PE B R A W7o i & bl L2/ 1. () =R A 58T, ()7 — -
T— e T A BILRFAN B IRE O L RIERIC AR D MUl [ PE R R N R bl &I L7, £
HEELT UTO2A08FToND, £7, EFEMIED 2005 4 L 2011 FFTIHRZR > TV 572D, 2005
FOBH - BALZ S EICER LT 2011 45 3 B R I3 U) TIE 2 W Al BEME @, FRICH B A RE K O
BT LD 2005 4F L BARDPEEME IR TVWD ZENEN LN D, I, IR OB KRSV’
Hoe BAOHERHE, HIAN TIZ—EDREEH WD Z LICARVIRENRTED, ZALOHEENS, #
T2AAER U 7 Mgk [ pE 2 B R D Z IBME N Be b D,

WIZ, BEfF =XV X —FBEBRE L2756, TRTOEEICEWTRBEORER (3808 M) Zif
T Ee b, BHEFOMIBBOEIGFET DI ENHALNE R o7 (F 3.1 o #lZE, HALo ek
LR O BRINZE TIX 1.83% D2 (6.30%-4.47%) N LTz, Fio, EEMOER LAROELHAL
Mripofe, MFELBTHE, HIKEOZL Y LEEMOZEDOFRRE N EBREINTE,

#® 31 HHRIFABEACKISGEALRER

demE [SES CaE Hlix o uslE AU i
1 MRS 1.14% 1.16%  1.13% 110%  1.07%  1.13% 1.21%  121%  1.28%
2§ 1.26% 1.78%  1.65% 1.89%  159%  1.85% 1.84%  1.80%  1.26%
3 MENR 0.91%  0.85%  0.74%  0.74%  068%  0.79%  0.83%  0.80%  0.82%
4 RS 0.86%  0.88%  0.94% 1.02%  1.00%  1.02% 1.00%  0.92%  0.80%
50LT - RS 1.77% 177%  1.73% 1.76%  170%  1.73% 1.73%  171%  1.52%
6 LFMR 1.69% 1.58%  1.78% 1.68%  167%  1.91% 1.64%  1.77%  1.45%
7 H# - AR 1.40% 1.54%  1.36% 1.36%  133%  1.34% 1.44%  1.44%  1.29%
8 /5AFv o - dL 1.06% 1.09%  1.11% 1.15%  110%  1.15% 1.20%  1.12%  1.13%
9B - TANG 2.49%  255%  252% @ 2.44%  243%  247%  2.69%  247%  2.80%
10 #kiH 494%  447%  522%  5.08%  530% 5.37%  490% 5.11%  6.30%
11 ke 0.99%  0.89%  1.04% 1.05%  1.03%  0.84%  0.96%  0.83%  0.97%
12 &BED 2.13% 1.77%  1.86% 1.88%  1.84%  2.00% 1.95%  1.88%  1.66%
13 12 A PRSI 1.25% 1.27%  1.25% 1.26%  1.26%  1.28% 1.39%  1.12%  1.01%
14 4R 1.08%  098%  1.09% 1.06%  1.05%  1.09% 1.09%  1.01%  0.84%
15 TR 0.71% 0.76% 0.77% 0.85% 0.70% 0.82% 0.65% 0.68% 0.60%
16 BF ARG 0.91%  0.94%  0.92%  090%  092%  0.92%  0.70%  0.83%  0.28%
17 B 0.99% 0.87% 0.87% 0.94% 0.90% 0.93% 0.80% 0.82% 0.78%
18 155 - BIEHEE 0.60%  071%  0.61%  061%  062% 0.62%  053%  0.65%  0.05%
19 &k 1.13% 1.14%  1.18% 1.18%  1.15%  1.34% 1.82%  1.40%  0.73%

BREMHEE L LT, BMETX ALY —BiE2BELEZ CPOEAREZLND, Z0OHA, BFOT X
WX —Fla RFN—ACHE L BH SR 2R Lo T VA Th D, BMEOZI A —BEEEL
Tehh . —EOEE (FFICBER O XX —BRWNREE) #RE, BHELFEZ/ NI D
ENED LT (£ 3.2) . —F, TRUXF—EHNNREECTIT, B EAEREGE oTWH Z N
HENE o7, BUTORMAA KRBT 3L F — LR BEFE I L TRBLCHEBLORER T 51T
WD, MBELRDEEOER EAEREL Role, LEEN-T, BB LA ELMx &
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MBELR B,
# 32 BEIXNVE—BEEZEBLI-CPEAICIIBEH AR

timE  Ei S s Pk HE s]Es| Fupl Pk
1 BAMOKEZE 0.16% 0.17% 0.19% 0.17% 0.17% 0.17% 0.19% 0.17% 0.19%
2§ 0.14% 0.10% 0.12% 0.10% 0.12% 0.09% 0.08% 0.11% 0.09%
3 RERR 0.37% 0.36% 0.38% 0.38% 0.37% 0.37% 0.38% 0.35% 0.39%
4 R 0.59% 0.59% 0.63% 0.68% 0.67% 0.66% 0.67% 0.61% 0.55%
5/0L7 - Hf - RELG 1.27% 1.30% 1.34% 1.36% 1.32% 1.28% 1.28% 1.26% 1.24%
6 LFET 1.27% 1.28% 1.40% 1.37% 1.35% 1.45% 1.29% 1.36% 1.17%
THRH - ARER 0.02% 0.03% 0.01% 0.01% 0.01% 0.01% 0.01% 0.02% 0.01%
8/ZRF vy - IL 0.76% 0.76% 0.80% 0.83% 0.80% 0.82% 0.86% 0.76% 0.84%
9EX . TREM 1.92% 1.96% 1.96% 1.92% 1.94% 1.92% 1.98% 1.92% 2.23%
10 S5 4.54% 4.02% 4.80% 4.65% 4.87% 4.97% 4.41% 4.70% 5.89%
11 k2R 0.69% 0.62% 0.73% 0.74% 0.72% 0.57% 0.58% 0.53% 0.69%
12 EE&m 1.79% 1.43% 1.52% 1.54% 1.51% 1.66% 1.56% 1.54% 1.36%
13 (3 A PRI 1.01% 1.01% 1.00% 1.01% 1.01% 1.04% 1.09% 0.89% 0.87%
14 £ FEREN 0.87% 0.76% 0.86% 0.83% 0.83% 0.88% 0.85% 0.78% 0.71%
15 EBAEM 0.50% 0.51% 0.53% 0.60% 0.48% 0.56% 0.43% 0.44% 0.42%
16 EF B 0.63% 0.66% 0.64% 0.61% 0.64% 0.64% 0.49% 0.55% 0.25%
17 B 0.76% 0.62% 0.64% 0.70% 0.66% 0.69% 0.56% 0.59% 0.58%
18 B4R - BIEHR 0.40% 0.46% 0.40% 0.40% 0.41% 0.41% 0.35% 0.44% 0.05%
19 &k 0.87% 0.85% 0.89% 0.89% 0.87% 1.05% 1.47% 1.09% 0.55%

TRAF—LRIR R ER I L CEMN B MEmAE S LT, EAREIReENELLND, IO
TFUATIE, REMZT X TOEENRFFR (3808H) ObDzAHL, BENKREWEE (SHOV
T UATEEMEDOA) 6 LT, MR 2R L LTHREeEEs5EA TS, ZRICED, FFENZR
BHEBEDT LT, B LEAREMZ 2R PBEOONT (F 33) .

% 33 CPEALLIBUNO—HNEZEAREDRE L LESEGOERA LAR

e Eit B &R Pl HE M= Ul R
1 BMokEEZE 1.10% 1.11% 1.09% 1.06% 1.03% 1.09% 1.17% 1.17% 1.23%
2 L 1.18% 1.71% 1.57% 1.82% 1.52% 1.78% 1.78% 1.73% 1.21%
3 BRERm 0.87% 0.81% 0.70% 0.70% 0.64% 0.75% 0.79% 0.76% 0.77%
4 fiHE L 0.83% 0.85% 0.91% 0.99% 0.97% 0.98% 0.96% 0.89% 0.78%
5/0L7 - - RELGS 1.71% 1.69% 1.62% 1.63% 1.59% 1.64% 1.66% 1.62% 1.46%
6 L& 1.63% 1.52% 1.72% 1.62% 1.61% 1.85% 1.59% 1.71% 1.40%
T RH - ARES 1.36% 1.49% 1.33% 1.33% 1.30% 1.31% 1.40% 1.40% 1.25%
87 AF vy - IL 1.01% 1.04% 1.06% 1.09% 1.05% 1.10% 1.15% 1.07% 1.09%
9EE - LRER 2.36% 2.44% 2.41% 2.34% 2.33% 2.36% 2.58% 2.36% 2.59%
10 ks 1.86% 1.75% 1.97% 1.93% 2.00% 2.00% 1.93% 1.91% 2.31%
11 ek B 0.95% 0.84% 1.00% 1.01% 0.99% 0.81% 0.92% 0.81% 0.94%
12 &M 1.11% 1.00% 1.02% 1.04% 1.01% 1.06% 1.10% 1.02% 0.96%
13 (3 A FIHEMR 0.72% 0.74% 0.73% 0.74% 0.73% 0.73% 0.82% 0.67% 0.55%
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ﬁ Eay i 230.95 298.64 378.48 427.37 353.37 515.77
# PN 233.38 301.78 382.46 431.87 357.08 521.20
R BT 229.11 296.26 375.47 423.97 350.56 511.67
e ] 77 204.17 264.01 334.60 377.81 312.39 455.97
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# 5.2 Change in energy source combination
Table 6. Change in energy source combination

Urban grid area Rural non-grid area

Present Scenario 1 Scenario 2 Present Scenario 1~ Scenario 2
Energy source combination 289/ton 3000/ton 6000/ton 289/ton 3000/ton 6000/ton
1 = electricity only 11.0% 10.2% 9.3% 15.6% 15.5% 15.3%
2 = electricity and city gas 31.9% 37.8% 44.2%
3 = electricity and LP gas 11.4% 10.5% 9.4% 19.7% 22.0% 24.5%
4 = electricity and kerosene 9.2% 8.1% 7.0% 18.5% 18.8% 19.1%
5 = electricity, city gas, and kerosene 19.4% 19.2% 18.6%
6 = electricity, LP gas, and kerosene 17.1% 14.2% 11.5% 46.2% 43.7% 41.1%
Total 100% 100% 100% 100% 100% 100%

MU BRSO 5

CP Mk IN D L REFEGHBEDZ N XX —JEOMITAHICE L 2572, FitOoTx ¥
—IEOBIN G+ 25 X 9275, KA Tix. Multinominal Logit Model % fAVTC, CP ®#fk23 = %
NE—JROIRPFUZE D K 5 R BE RFThEHFH~T-, £ 5.2 ICHFHHERZRLTWDH R, CP Ok
L ATMERIA ST 2 ARG 3, ST TIEET T X 2R T 2 RS, A — LB Lot I
DLAWL T, BRI TIELP W RAEZFHT AT, E ot TRIERNE O,
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#* 5.3 Determinants of winter CO2 emissions
TABLE 4 | Determinants of winter CO, emissions.

Urban grid area Energy source combination

Variable 1 2 3 - 5 6
Temperature 29.56* 1.00 12.59* 0.25 10.96* 0.40 25.84* 1.33 16.72° 0.60 16.87* 0.64
Income 29E-03* 52E-04 5.1E-04" 1.5E-04 7.9E-04* B3.3E-04 16E-03" 6.0E-04 1.6E-03" 43E-04 5.1E-04 4.9E-04
*temperature

Persons 1.84* 0.16 1.11* 0.05 0.99* 0.11 2.05* 0.19 1.39* 0.09 1.47* 0.11
*temperature

Floor 8.0E-03 5.8E-03 22E-02° 1.7E-03 1.1E-02° 3.0E-03 4.0E-02* 5.6E-03 29E-02* 3.7E-03 1.8E-02* 3.5E-03
“temperature

Ownership 1.02 0.88 1.19 0.14 1.61" 0.38 —-1.43 1.01 1.08* 0.48 3.21* 0.48
“temperature

Intercept 312.24* 63.84 —148.48" 6.59 —125.81* 9.49 194.89" 92.73 140.21* 30.28 52.80 39.88
# observations 11,860 32,368 13,092 7,272 15,776 13,656
Adjusted R2 0.38 0.31 0.29 0.33 0.31 0.30

Rural nongrid area Energy source combination

Variable 1 2 3 4 5 6
Temperature 22.87* 1.83 9.11* 0.55 22.43* 1.83 17.28* 0.88
Income 43E-03" 1.4E-03 11E-03* 5.2E-04 29E-03 1.2E-03 3.1E-03* 6.8E-04
*temperature

Persons 1.47* 0.26 0.95* 0.12 2.21* 0.27 1.66* 0.16
*temperature

Floor 4.0E-02° 94E-03 2.3E-02* 4.5E-03 5.1E-02* 7.5E-03 2.6E-02* 4.1E-03
*temperature

Ownership 1.10 1.21 1.34" 0.55 -0.40 1.13 2.61* 0.49
“temperature

Intercept 452.15° 93.61 -126.46" 10.06 -417.09* 112.02 128.21* 30.31
# observations 4816 6,880 3,900 9,928
Adjusted R? 0.35 0.27 0.30 0.26
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[Abstract]
Key Words:
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In recent years, there has been much discussion around carbon pricing as a means to reduce domestic emissions
in Japan. However, stakeholders have raised the following concerns. First, the impacts of the regional emissions
trading system in Tokyo and Saitama Prefectures both on emissions reductions and the economy have been
insufficiently scrutinized. In particular, the economic impact of carbon pricing and its effect on innovation have
been contentious. Second, the emissions reduction impacts of such existing and implicit carbon prices as fuel taxes
and feed-in tariffs (FIT) have yet to be examined. Third, the economic impact of carbon pricing may be
disproportionately borne by regions where energy-intensive industries are concentrated.

In this study, we have attempted to theoretically and quantitatively address the above-mentioned concerns. First,
we evaluated the regional emissions trading schemes from the perspective of evidence-based policy making
(EBPM). We found that the two regional ETS have been effective at reducing emissions, though their impact may
be weaker for Saitama because the scheme does not provide penalties. On the other hand, we did not find evidence
of carbon leakage when we measured the outsourcing of economic activities. Surprisingly, we found spillover
effects of ETS to the facilities in non-regulated regions. Further, we found that the Saitama ETS simulated
innovation by increasing R&D expenditures. Through empirical studies of household micro data, we determined
that the burden of carbon pricing fell disproportionately on colder regions such as Hokkaido.

We also constructed computable general equilibrium (CGE) models that served several purposes. First, by
examining the impacts of carbon pricing on regional economies, we determined the negative impact to be much
larger in areas with heavy industries. However, the model indicates that such regional imbalances in the impact of
carbon pricing can be addressed by redistributing carbon tax revenue. Second, using the newly created CGE model,
we also examined the impact of fuel tax reform both on the Japanese economy and on CO2 emissions. By equalizing
the effective carbon rate across different fuel types, we can reduce CO2 emissions while increasing GDP. Finally,
we explored the possibility of introducing a double dividend for carbon taxes in the Japanese economy. We found
that we could reduce CO2 emissions while increasing GDP by recycling the carbon tax revenue to reduce the
corporate tax or consumption tax.

On the basis of the above-mentioned findings, we proposed several carbon pricing options for the Japanese
economy.
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