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Summary

It is important not only to spread the low-carbon technology but also to measure the progress of the
spread and the technology’s effect on economic society when a dynamic and affluent low-carbon society
is delivered. Sakamoto and Managi [1] analyzed the social welfare considering environment as well as
other social issues. The methodologies basically follow the recent previous literature and they incorporate
available data on air pollution and climate change into the original social welfare function. Income is
widely used as a measurement of social welfare but has a difficulty to evaluate the environmental issues.
The analysis makes it possible to consider an influence of environmental damage on social welfare using
some data on air pollution and climate change. This report explains the analytical tool to evaluate the
social welfare considering the environment and other factors and shows the results of welfare calculation.
Our calculation has a possibility to represent the social welfare in a manner consistent with a conventional
measurement using income. We find that some countries at low income level have their welfare exceeding
their income and ones at high income level have their welfare underrunning their income. From this, it is
significant that economic developments and supports is based on socioeconomic conditions in a country at
lower social welfare level and the development and support using the low carbon technology contribute to
efficient enhancement of their welfare. It is also important to develop market mechanisms, such as financial
support and market transaction under the patent protection, to spread the low carbon technology in many
countries.

ERIZRAFEEARIERARERE (UST)
BRIt Y 2 — (LCS)



BRFHRFRICH BRI RD =D DREE
it rlRe B R S [A = e D BRI IS E T & FiRaTl OB

ERL28E 3B
BR
WL
N 2 ) LRy T T T P P TP 1
2. }%ﬁ%%[%bfzﬁ:/ﬁ\gigyﬁﬁ ................................................................................. 1
2.1 @Jﬂq%ﬁiﬁ ................................................................................................... 1
3. 5‘—._5 kiﬁﬁﬁfﬁ;& ................................................................................................ 3
3.1 f)%ij%?‘*—& kgg@/ﬁ_jﬂ_{ .................................................................................... 3
3.2 %O);ﬂﬁ?—»—g ............................................................................................. 3
3.3 ﬁj\ﬁfﬁf% ................................................................................................... 3
4. %}:{%Eﬁ%k{&ﬁﬁﬁﬁﬁ .......................................................................................... 7
5. B U I L B R e 7
;/i/%%jc@k .................................................................................................................. 8

ERIZRAFEEARIERARERE (UST)
BRIt Y 2 — (LCS)



BRFHRERICH BRI RD D DREE
it rlRe B R (S [A = e D BRI IS E T & FiRaTl OB
TR 28443 B

1. XCHIC

T % < e RFILS ] OERBUTIE, RRFHEIFTOA 2 N— 3 > LARRFHI 2 5% O
ERICET DB AT LDA ) _N— 3 UEERLZITIIER 60, (KRB SRIKE
Z— (LCS) 1L, 2 E TOWFFEN BT 1L F—CRHE 3 DR FBHMTE L DREZ /R L TE T,
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FEFIZ L D IRRBHIMTOLRHE L B TGO 2 ED TS T ENEETH S,

2. RIEZER L -1 RE 4

2.1 ZhFAREA#

SCHK [3] 1%, BT 5 2 AofE A (EBRICIE, EAZZT Ttz < EOoMgTH BY) OFHE
BAEREL, KUELRLEAL L D) —HOHERLERLEANOBABERENE L DL 5%
Koo, CHAEBEATMOFEL T2 2 L 2B L, T7hbb, HEAEL R LKL TH
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us

(1)

o2 g2
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(SCHR [41,[51,[6D. 22 Th, JATHIREDE X AL, BREED O OB % logn, & L CIHEMN
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Environmental Performance Index (EPI) ZFJH L7-, EPI X, HREREE, RESIGY:, RIEICK D4
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IHH T A
FFdan (e) United Nations Population Division and other statistical, UN
HE (c) Penn World Table 8.1, World bank
R (1) The Conference Board Total Economy Database, World input output table
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®RE () Environmental Performance Index
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B B LA ADBNRWE (L Ph) DT ENT0D,

M1 REZERL-HARELEE GDP

(R 3CRk [1]
(F) XHERTHD.

FTHEENZHSOWT, REZEZBELI-HAEEAEEZ T LD H0ONRE2 THD, FT. 69 NEDFY
ZRDHE. HWEORNEN 32 Lxb/AEW, B EEZPLICHTBORN RERE) 12X 584
DMBVETHDH EEZDBND, SHICBREOEELRD L 0002 LHAEEAEZKTSEL8E
Lo Tn5, BREAEDKTFICLHHRELADED NG EEE R LICABNDS, £ZT, B
B KI5 & KUEEENZIRE L THESEAE~DOR B L R D L (R3), BENMEESEEIZE XD
EHIR IR BT T T ATHR U, ZHUTKIEIC BT 2 KRATEY0R AN B9 5 & A
2 BRI BED, fiEEEZ TS b2 Eic kD,
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=R2 BEZZELEHESEE (2000 ET7—4)

Per Decomposition
. Log - -
Country Welfare  capita ratio Life Cons.per | . o Inequality Environ
GDP expectancy  unit GDP -ment
JPN 1.334 0.702 0.643 1.438 -0.980 -0.068 -0.136 0.117
(82.93) (0.78) (0.76) (0.7) (63.4)
USA 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000
(78.09) (0.87) (0.78) (0.87) (56.4)
FRA 0.558 0.725 -0.262 0.971 -1.637 0.044 -0.158 0.202
(81.41) (0.8) (0.8) (0.66) (69)
ITA 0.505 0.720 -0.355 1.028 -1.780 0.044 -0.143 0.210
(81.64) (0.76) (0.8) (0.69) (69.6)
DEU 0.403 0.771 -0.650 0.513 -1.439 -0.059 -0.164 0.171
(79.84) (0.77) (0.76) (0.66) (66.9)
GBR 0.350 0.737 -0.746 0.571 -1.614 -0.012 -0.110 0.199
(80.05) (0.85) (0.78) (0.73) (68.8)
ESP 0.301 0.697 -0.841 0.962 -2.069 0.071 -0.129 0.067
(81.48) (0.72) (0.81) (0.71) (60.3)
CAN 0.185 0.791 -1.455 0.738 -2.316 -0.036 -0.125 0.035
(80.72) (0.78) (0.77) (0.71) (58.4)
KOR 0.170 0.599 -1.256 0.621 -2.118 0.031 -0.198 0.012
(80.3) (0.65) (0.8) (0.6) (57.1)
CHN 0.109 0.184 -0.520 -0.995 0.924 -0.104 0.055 -0.290
(74.73) (0.5) (0.75) (0.93) (42.2)
Average
(all results) 0.080 0.452 -3.814 -0.733 -3.201 0.014 -0.108 -0.002
Stdev
(all results) 0.218 0.340 1.965 1.568 1.645 0.106 0.125 0.179

(KA Xk [1] GEIMADIEIXS = 7. all results=69 A E)
(GE) Stdev [ZIZ#RE,

£, KRB TRIEEEINESEAIC G 2 DRENRRENLE NI FER L o720, %
E CERIEEB R OEHLCZ DOIFIIZ LI NH D ENEZ NS, £1-, FHHNTKED
SEEBR T BPLICENDRERLE LT, FEEOF TEIUIEEA TV RN EREX LN
5o FERL LT, KEICHARTRIEEERIR N EA TWAHETIE, 2EANKE TSNS
N A

F1-. SEIOFHERKREEY RS &, EEEICBOTIIERENEADOI L EF IS RE < EH
BRL TV D E W R ez, ThiE, BB X% o Vi OBRIC b AL L 91, Fifs
IKHED K Z WETIE, AARAICEREXIR D HILTNDH I EN 1 DOERE LTEZHND,
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R3 ARFRLEUEZEHZEEL-HAREE (2009 FT7—4)
Decomposition
Country Welfare caP;:a rl;lct)i?') Life Cons. per ) ] Environment
GDP expectancy  unit GDP Leisure  Inequality ; Climate  Weighted
change  average
JPN 3.649  0.702 1.649 1.341 -0.980 -0.068 -0.136 0.673 0.547 0.632
(82.93) (0.78) (0.76) 0.7) (5.36) (2.45) (7.81)
FRA 1959  0.725 0.993 0.912 -1.637 0.044 -0.158 0.591 0.924 0.718
(81.41) (0.8) (0.8) (0.66) (4.94) (3.57) (8.51)
ITA 1.586 0.720 0.790 0.962 -1.780 0.044 -0.143 0.648 0.774 0.693
(81.64) (0.76) 0.8) (0.69) (5.23) (3.07) (8.3)
DEU 1.074 0.771 0.331 0.476 -1.439 -0.059 -0.164 0.661 0.528 0.618
(79.84) (0.77) (0.76) (0.66) (5.3) (2.4) (7.7)
USA 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
(78.09) (0.87) (0.78) (0.87) (2.74) (1.42) (4.15)
GBR 0877  0.737 0.174 0.528 -1.614 -0.012 -0.110 0.523 0.638 0.564
(80.05) (0.85) (0.78) (0.73) (4.62) (2.68) (7.3)
ESP 0.644 0697 -0.078 0.882 -2.069 0.071 -0.129 0.106 0.803 0.401
(81.48) (072)  (0.81) (071)  (3.04)  (3.16) (6.2)
CHE 0.422 1.001 -0.864 1.003 -3.960 -0.172 -0.205 0.871 1.190 0.991
(82.04) (0.65) (0.73) (0.59) (6.53) (4.66) (11.19)
SWE 0.395 0.789  -0.691 0.832 -3.632 -0.060 -0.209 0.777 1.183 0.935
(81.35) (0.76)  (0.76) (058)  (5.95)  (4.62) (10.57)
KOR 0.362 0.599  -0.504 0.568 -2.118 0.031 -0.198 0.569 0.249 0.471
(80.3) (0.65) (0.8) (0.6) (4.83) (1.82) (6.65)
Average
(all results) 0.209 0460 -2.648 -0.655 -3.187 0.014 -0.103 0.231 0.846 0.518
Stdev
(all results) 0553  0.345 1.957 1.481 1.679 0.107 0.125 0.519 0.418 0.379

(HAT) Xk [1] EIMADEXS = 7. all results=69 HE)
(GE) Stdev (FZ#RE,

SEATARSE L ARk, BREEA B I ASEAL | NS0 iSO MICIEOEBEN A B, Prfs TRE
ﬁbt%%@ﬁiﬁu%éwé_k&<%ﬁ%%ﬁbtﬁégé%ﬂmﬁé:&ﬁf%é&%z
bivhd, Fio, AT L T 5 & REAZZE LIAESEAIL, & EEO—H s TE <,
HGEENZ B W TR S Rl S 417z, ZAUT R RO L REAMOBREZ RTRE Y A%y
YVHERORRE b —ET 5, BREAEZEET L LICE - T, LY EEBIGIVHEESEAZRD D =
ENTEDEEZ LN, T BNRMURFIS ] ZFHMEREE L CHIFAR’ RSN S, L
ML, BUEOFR|FH TRE MR FEHAM & A% A SN A IRIRBHIFIC L > TH72b SN D5
BEdE (BREKYE) OREZEENTI2LERND D, ZHE TOLCS I EREHTTOTE
BT ) IS <HRESLS Y 2D TV E 720,
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AOHHER NS | ARRBHEITIRA RIBICR - THEN 2 E 2 TR, K105, FHEKERN
R E O I IIARR N BRBE & B 8 LTSRN G < L ISR UEDS I8 WO E O B IAE AL BR
BAER LU ASEANMROER RSN D,

FI FTEKENMEOEORFE I, AEREZFETRE (X 1K)~ 25 BRESe
FHEEOZEN L IND, TOFE, Gt HESEEE2ED D Z ENPFF &5, 72720, 7t
BAREDMENEIZB W T, ESEAMELS R FRERICE WD TREESCE VIR T ERE
VA b, TNOHORMMITL D BEILEINDHIRETHA ), RREHIF~OREIZL -
T, BOREEAEHRLZ ERTEIUR, RPFERETENUE S, FRFRRFLS S FEE
TE, LVIRNIHREEZED DL ERHFFCE 5, 207X, EEENESCHIMTO
TEAEMRAIAIT> TV ZE B METH 5,

— 7, KX E O D O DOBREE A EE LIS B AR AR ENC BT DR F BRI,
Jeicrno=&H (K1 AL PR IClbE 2 IRRBEROEBAZED D Z LIZL > T,
HEELEZRDDHTENTED, ZROHOEZ, HEIIFTEKER SN &b KRBT D
TR, FFRFC LD —EORED S & THHERSIZIERT 52 E b A TH A H, ZHITLDY
BBz LB HREFEMN AU > e SE5 2 ERAREL 22 D,

RSB OE KNG 7= 67 T D ERERFEMR] 22 OEICBWTRBELSES Z &
LT, LVEVWHREAZEZTAZ LN TEDLLEEZOND, RIRFBHEIMOBREL & b,
IR BRI DN % AE T 5 [EERAY 72 A X — L OREECRFFIC K DR D T CIRIRSHE B 2 B |
SHLEBETHOEHEEED TN ZE L EETH D,

5. $hYIZEBEERE

IR BT DU K L D FHUZ AT 256K & 6D 5 B, ARRBHIMT O} & Z Uk D
HEDOENS, ZTOERESZHWT5Z ENEELRD, TL ZHWrd 52130 5ok
ENMETH LN, BRI TFE - SRR . ZAvE TITHiA 72 R BRHl A e A 5 4
TWb, BlZIE, MitT — 2 REET V& AW B RERR O, o — RS odric iRk s
OB ET NV AW SEAOFm T TV 5,

AFZEIE, BREGEOKUEZEBNC L D AN x ONAZAbZ N LTt SR A DO FED 1 S &
L CEEEOBEAEFMBZIT > 72 3CHk [1] OF L LR E B, AL CTROTALREAT, i
TH - T2 EAZ MR LoD, FifF0RE K720 TIERFLZRWEREDKEN & 72 B HEE A~
DEBED Z LN TELHEDTH D,

IHTOFER, BREZEDIASEAIL. IR THEREAZTML TH, WEROEAE
EEDDLZERLKAHATLZENTELLEEZOND, OITOFER, FHEIMEWE O FICITBRBE
% Z R UTALREADSHAICEHE S D ENH 5 —T7, IR EWEORICITEREEZEE L
HEEA TN AR S FHM SN A ENRSH D Z E NG oTz, ZDOZ LMD, H—aY R B%E
RLE Tl < BEORBUTIE CToBHFE0IHRIT Ko TIRIIHBREAZYGET 5 2 L 23]
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