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[ RER T“JJ?W%J&?; J (Kyoto Protocol) foI 3 A B TR 2008 = 2012 & [y
é‘j 75@-',[5’&"?% (first commitment period ) » gl}lﬂﬁ;ﬁ FIIARPHE > Y
J/,U,P1990 FRUPETEI T 195 5.200 1 o iE e i [ S AR S PR
~ I 2 & ("= (carbon dioxide, CO, ) Fmﬁ&mﬁ& N0t Ifi &IEJF{ THIE&
Bl W E RN D CO, PR « [T [ ISR AINGEIET ) - A Hpk
RS o NI I S CO, W RFT R Ry 2 ARy X [ R
B T 4 8O -

=9t - 34 2 f 'Ljfff\“ﬁfi WL TR B WS %‘l%@%ﬁu?ﬁ =
T R D B pre PRI o (1 SR
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PRIVES o DI ISR > BHEE LB TS B SR POl S DR
Elﬁ‘ﬁ:? @HI}HT@ A7 “]‘Tu( Bohringer, 2003; Duro & Padilla, 2006; Socolow
& Pacala, 2006) - L Y o BB A A R BRI T R
FIBRFFF B B R ?.‘73;?;‘217 T HEWU*”"’THEFHLJEI&I R ELREE o (R
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fiy "Z@gﬁ%lf‘@ (human development index ) F{&?ﬁiﬁ ﬁi@?ﬁ@ (World
Bank, 2005) S5 U I RLaS[RIATISIE gl AT ] 1 AR
il = o At g poA o A "“:Ejiéﬁﬂ%ﬁﬁ;ﬁf"jﬁ%%@ ’il_— (G
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JKj ATt 7 $97% (income inequality )iy * I') }%&ﬁ]‘f“ﬁ%\aﬁﬁg’ co FIBWUFTJM
Fidt Boyce (1994) [P » SREFUAET BRI R v o) 7 i RISk
ST ﬁﬁ%W{EHﬂHI > AL S RS B SR U B RO R
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H S RN Y CO, #Hi = ﬂd/%affﬁ (e A AT R i
( Torras & Boyce, 1998; Scruggs, 1998; Ravallion, et al., 2000; Borghesi, 2000;
Magnani, 2000; Marsiliani & Renstrom, 2002; Heerink, et al., 2001; Hill &
Magnani, 2002 ) -
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HFh o EIARE ) T B PR YR -

A TR T3 B = AU ® 5
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(1994) Fﬁﬁ%wﬁiﬁ'@ ; l’ﬂiﬁﬁﬁ%‘%%%ﬁ%”u C Al AT R
B Y SRR CO, PR ELY YR R T REET L )
U 5] (Ravallion, et al., 2000; Heerink, et al., 2001; Hill & Magnani, 2002 ) -
iﬁﬁfﬁ A N 5 o ﬁ’??ﬁj\ﬁ@%ﬂ#ﬂﬂ CO, PRV fj=kL i =T #81 (trade
off) ﬁ‘}f@#‘ﬂﬁ[’” (reenforce) f 'lfJ%}%I. =94 5 [P “ﬁﬂ“i EIR FJ YR EJ.U&
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1994) - ffi Ravallion %7 (2000) 3~ # sy I LR E] i 3 e T
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LR SO L R E e DR ST S E S T
i BT T B R 2 1) P S 2 PRSI ERY o BURHTT
IS SR 2 T R ST 5 PR A b W
o SR P BHIOES [ WIS o R rSOR) IER R R R
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H] 52 [l 1990 = 2003 & I/ = HE MR e 2 = 55 T o

A if"?i‘f—“ > P RLER B IR PR IR U RREEE S LI YA
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B PR R AR S B % e ERR  RLR & GDP
(nominal GDP) i1 P~ thJIZI R sl &s“’%@‘)ﬁ[ﬁ&' 1990
i’”%ﬁ‘“{g}?‘j Vi iV e¥F (GDP at constant 1990 prices in US dollars) » F|[i#
FriB S PIRET SR 5 S ORI 2 = e A AR e [
?ﬁj&ar IV FBST (TR S B VR PP R
A T RS PR R 7S RLASH T R (2008) AR oY
Bt At = > VI BT R R 0 BRI R TRl 1990

PIFHRGT W -
PJF By S 15 CO, £HVEN YR > kL T Marland ~ Boden == Andres
(2006) i’n\r-:;\ES*[ mPTI"‘H ( Tennessee ) @ﬁkﬁ%}[ﬁ&%ﬁﬁ&?gﬁ (Oak Ridge
National Laboratory, ORNL ) F/gif CO, €@ 55 #77f[1-= ( The Carbon Dioxide
Information Analysis Center, CDAIA ) pljwj/'g}ﬁe[’ﬁ[ ) [P«g}'a{g[gf/a,’ﬂ%‘glPCC
JLRE P & B CO, 2RI i) - CDAIA [ CO, EvFR KR 4 i
ERIF R P LR A G g R CO, AR
e EURIVEVRIR R 1950 B filly R FTUERR KL 2008 F o [NIEZRTE £
™5 CO F[S’J”WFE'TJ—&EJ/E"%E&' T#r_F (Heil & Selden, 2001; Lindmark,
2002; Dijkgraaf & Vollebergh, 2005) -
EHCATH T IR PR o RO RA - BT [lE R T SRR pRR gt
By s BT T 15N S e EJ,ELJ& » 75ffi 7| Deininger = Squire ¥* 1996
ﬂ’?ﬁifﬁ.i]élfﬁ " gy (Gini’s concentration coefficient) /&% » P78 Bkl
= W AES 0 (RBEHSET) F 1 (RS E) VRIpVE] I’“‘T‘F'[T%? ° F’lj%?ﬁil%
RLAESE £ B AL 7 (R T BN SR P R O R -
2005 = gtk g U“%a 5 BT T B R ?f[ ( World Income Inequality
Database V2.0a, WHD ) &) o oWl fh b @R (A% 7 2
'*F’HET R R AT S P 7 R B
%Z%'“'Jlﬁ P R FESEPR LY FrRETRIFT R EPTRH
[ Tfi%%[fﬁ = ﬂJ,’\Elf E};{QH\&%F’?%J— VA 55 el ed8< (World Institute for



108 (&EBEABMEEF) $54 % 18 (2009/&%F5%)

Development Economics Research, 2007 ) -

B EIEGIRRI VERE Y I B Y - I R
AT ﬂ T RE E*i‘“]?@ﬁﬂﬁ*ﬁ” PR o SR P PR Y e A
E‘H'ﬁ[ ’ IEH% aﬁ'zﬁ%"é + rujﬁ U“?QE@IE ’ Pim“ \ ﬁ*‘ﬁ[ﬁﬁ'ﬁ - W%y

EEEER]  EE F*?E‘“Fﬁiﬂwﬁﬂ??%ﬂf;ﬁﬁ TZRIHRL > A 55 Jid posgh
'“igz;r; >l t'%%tpj (Aaron, 1978) » [Nfyffl =i — HARY B~ WARYEVR]
@Fﬁﬁiﬁliﬂjiﬁi I*F"J o 9 TS T RYR SER [@ ; “ s [ ] A5 e
Bl = A8~ H ‘a‘i\ﬁ"ﬂ“?’[l?iﬂ"@ﬁﬁﬁ* ”3“'35*” EIR R
20 @mﬁ@@wl K G A

pgﬁwﬁlﬂtﬁﬁu 0 MR R @E‘?Fé (population density ) » }{f]’ SR
R R GRS S [ epuby Tt e R (transport) =
HIZ R (communications ) p@é{ﬁ,ﬁﬁ@% i > 15 CO, #HV E ﬁ@
ﬁ,lj (Ravallion, et al., 2000 ) - ~ % ff GDP v F“”ﬂ ( percentage manufacturing
share of GDP) fiup™ » ji'l') ’Q%L['Kﬁ A o2 5F CO, #Hib &1 1 jY 2%
(Grossman & Krueger, 1995; Borghesi, 2000) » 1 JikhLi g 'l SB35 e
El@f,ﬁ*}i’rﬁ'\[ (composition effect) o [ = F’ J‘}%’*EﬁEJTS'}’j ifﬁ— B, GDP
VIR 0 -1 CO, PHRVEL M &) - A THINLY S ek
Pl pEsL= 2V > 1 ’fg‘ GDP IV E=fy > E[[ipﬁ?f’ BIIVEH T ] 1990
= PR G 1 *va%@ VR I ST S  E)) 1990

ia

! ﬂf P R [ OB E RS 1990 A 7 P BRI T4 % 1990
E u&?@if‘” e ﬂj_ Ealf E&J/ TPRIFT 1991 F I'Jfi e P RLST BIFE BTRY - ;’riyjﬂ 11990
PIfd weR Eﬁ l}Hjﬂlrm VR =T apsE - 1991 ?F*éz“%“% iy A [ % Fdfl”l
;_wp':gﬁ FUTum - ke FIESEL p - 4&@4[_); s FEGR Fﬂ TR
ZEHI fi B X A @E&g“” *‘*15 > PP AL GDP -
CO, PHTE! F\/—F{ MR 1993 F I .&?*Jgﬁiﬂ fiy 1993 &I }FIJFUE}H@%&HI&;T
HiRp Yt - 1993 ﬁpﬁ_ﬂf’ﬂf‘l*f‘p‘d FAI A ( Czechoslovakia) » T 5T B e
S S W OB P TR SORIR 1003 5 1) By E) + T B g B
ol g fAS TR LRI U B PR BV R LY T A AR
I H EHF_T:{ PR H[Pifltz{ ﬁgﬁgﬁdﬁjg}*«lﬂjp B ERE] 5@ '/5(?%&
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BT ¥ AR AR -

AR R TAR] VR 0 757 1900 B % 2008 & 52 [
FH 728 HEVRI 0 S ﬁ%ﬁﬁ?ﬁhﬁigﬁZWinh’Wfﬁﬁfm
ﬁ%t%JW#Bmm%ﬁ%ﬁEV1WLﬁw H6R7) 30 (B EL T
ﬁ@t%JMﬁBwIﬁ% BV - i) 52 R 2008 £ 1V CO, i
hrel ["J‘_ = EIfiV 80.379% » 2003 = 7 * [ @mﬂ,‘[ﬁ Pl ~ IRy 67.83%
1] 1990 = 2003 = [y 14 & 2 #5% » =52 B CO, EHivEI T Jf:if’ﬁ;z“tﬁ
HJBQM/’ @ﬁwﬁ%2%6w@?@%”@%%ﬂ%ﬁ%ﬁﬂ%ﬁ
CO, BHiTE! » fit H fokft -

— [BETDRENEERTE

FS 4 P 2] %’EFH 14 ?FEJJ“F'EHI =g T 52 W F e i
ST PRI SR 55 A= LS R [l SR (fixed effect, FE) =2
B}Wﬁ%\'@ﬂ (random effect, RE) F:& = [Fr,—

RS Hﬂﬁﬁiﬁl YRR IRt B R T R B
w%@%@vaf*:%aﬂﬁﬂ IR R T 5% 540
CO, =R il M RG22 B o PR 75 0 Wl P i = % (linear) ~
“% (quadratic) » = 7~ (cubic) fu™)=¢ » I'| ik CO, PHEib BN = 32 il
fef] b B 5 el £ Fﬁ%[«? °

= RERMEMEERERE

FIT ST S EUR - R REET f GDP LIS by
E%jféﬂ%%i} (time trend) ié%ﬁ’f#\ff*ﬁ%ﬁﬁﬁ FEIR@Ee (proxy ) 2 (Shafik, 1994;
Ravallion, et al., 2000 ) -

? Shafik (1994) JHE|HEGR i’ i © | 1 M550 o AL e oy i prosie 4 B s
A Bt 8 9% S R R
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(CO,), = 3, + B,GDP, + B,Dens, + ,Manu, + Stime +¢, 1)
(CO,), = B, + B,GDP, + B,GDP,” + B,Dens, + S Manu, + Stime+¢,  (2)
(CQ,), =B, + B,GDP, + BGDR’ + S,GDP,’ + 3 Dens, + AManu, + Atime+¢, (3)

D RIS (50 CO,, R BT [ﬁﬁiléﬁ‘Tt V%1500, PHTE
GDP, % T 145 » Firifl > Dens, b i 727 t & 1 ﬁﬁ@ Manu, (%%
< H{f GOP VE-f] > time KIS - o WERSRAD « #1418
IV B P B

P9~ DMARTENIEIE 2 RAUER TE

TIEREIE > I Gini (R o Bt L ) A -
BRI = A i 9 AR T YA LR T R R
TEATH - R DR S ﬁ'—tjﬁ%@m FUFREFPS = g0 B o
A =

N

(CO,), = B, + B,GDP, + B,Dens, + B,Manu, + A,Gini, + Btime+ &, (4)
(CQ,), =B, +B,GDP, + BGDR’ + B, Dens, + AManu, + AGini, + Atime+, (5)

(CO,)., = B, + B,GDP, + B,GDP.” + 8,GDP,’ + S, Dens, + f,Manu,

+ B,Gini, + gtime + ¢,

(6)

111 Gini, (< 5 U 0 Gind -+ [ PSRRI A -
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Jiﬁ”#ﬂw FIVR TSR Ayl W A i g 2 E g F’«“’JE[S_;%%I}I? ,

I g *fﬂfjf’?@&‘”’“rﬁgﬁ R A ijl lﬁ[ﬁ,“Hi T T -
TR DR = YT pJ FFEEEY T MY
A=

(CO,), = B, + B,GDP, + p,Dens, + B,Manu, + £.Gini,

- : (7)
+ B,Gini, *GDP, + B,time + ¢,
(CO,), = B, + B,GDP, + B,GDP,” + j,Dens, + S,Manu, + 3,Gini, -
+ B,Gini, *GDP, + Atime + &,
(CO,), = B, + B,GDP, + B,GDP,* + 3,GDP,’ + B, Dens, + ,Manu, )
+ B,Gini, + £,Gini, *GDP, + gtime + &,
(1)~ @) » (9) 1 Giniy fUEEffiF Fri T 5578 5 CO, Ui 4

T T AR b Y I Gini, *GDPR, IV Ry B I S 5

TR CO, PRI WA - IR A S REE T T s B

CO, HRTIIR i [f Jlew'{ﬁ” i T LR () SO T

H@*TCO PR BT 0 RS AR ] S EECO, BRI A
T RLIIR R T pO R R - B

a(c ) = [, + B,GDP, (10)
oGini, T
H1(Q0) P il - CO, VBV R BT if sy 1 8 RO A
W o R Y (B, o A TS R AR Y YA
SREEL[FITR) > F El’?f%iﬁﬂpf@ P[HTH T S CO, FEEl VYR - M
I BP0 ST 20> iy e BP0 5] CO, RN fORY2% 4 [
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—  SEAEIHER
NN j,%.}ﬁrjjiﬂ?r%ipj FE fy RE #[— FEf 8] - H F fifi ok

EAFNZE LM fifi g o N BB, - e B R]  T BE B BT o 9
P45 Hausman y° ot = 81+ FE PLETIRNS RE AR o NI At i
FRH] FE MUY fHFFAHN BT AT ] ARLR 1 L ISR AL
R fHEHEH - AU 1 S MTISIE R E R (adj R®) VAR 4
B ] I R R - AR F o DR D VSRR I i

RN Tf:i@é?ﬂ?rﬁggﬁ FVEEE] = fBLE] @Fﬂﬁi e HE Y[ o B
FINERFORERER= ] TRl ¢ IITQF”J?V P 10901 ) - [ U VAL
Oy E LA b R B RS Y (10) BB EST AT B e
(10) = il Fhad i Afels - HrR T 197% (8,) = CO, FRVE ELETH F1f ﬁ}ml
G Fr 55 il T HFE‘W PSS [ CO, BRI EEHr il 1 3974, W e
B 2E(B,) PR T TJI,. PR EEIRA ] 19 S CO, PRI EL EL £l

FTM' » EIFE N R FTJI. ﬁ&f%ﬁrrﬁ ISRV D B Ffrr%lﬂ g,

= CO, PR EN Ik TJIF" ZHIIE A | fu"“ EFH AR YEERVY R o SE N F
I0) R ETE - f kfﬂffrr%féif 5,031.061 S n%rgj ir:mfr??
CO, #HE! VFTW VR PV ET R FTJI.EM Il FTSIT > ANNHEH R
HICO, PRTEI g » - A[JF=— A -<YE 1L T 19 %] CO, PRV El TJI’%T':E'?@EIU
= o) ey .

e RIS A eSS W SR BN 72 R Nl LRI
RAR VR 1% bé‘%ﬁ[ﬂ“"tﬁfr‘?%ﬁ*fﬁ% ELE A R o ST B A
IR PR > FORE] S = S SRR (9) N ETAE N o o
BURTH PR FORLE] > PIFREE] - U= ISR (3) Y it
INECTl ot C il Ul VLI PR (A1 R =



K1 =BHETCEBENRER GG ERR °
- i’IFIF'J* /il KR~ [ A KIE = [l A
~ 5 =% ey 5 = ey . Y
op 10487 | 264503 289540 5500 | 258.618%| 278.127***| -113.216**| 141.620**| 207.600%*
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Abstract

To design an appropriate allocation criterion for CO, emission reduction
commitments, this paper not only accounts for the level of income but also
the income inequality of the country. Data of 52 countries in 1990-2003,
including 32 committed emission reduction countries in Annex B of Kyoto
Protocol and four non-committed emission countries, i.e. Taiwan, South
Korea, China, and India, are employed for analyses. The results demonstrate
that the reduction percentage for Taiwan will increase from the current world
average of 5.2% to 6.9% or from 0.0% to 0.99%. The total CO, emission
reductions that the current reduction commitment countries generate are
higher than those without these four countries as long as the income
inequality is taken into account. The accomplishment of the CO, emission
reductions of the world is thus much easier to achieve while income
inequality is accounted for.

Keywords: panel data, environmental Kuznets curve, Gini coefficient,
marginal propensity to emit, Kyoto Protocol, annex B countries



