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ABSTRACT

Earlier papers, regarding this topic, have shown that the
optimal environmental tax rate under the second best situation
typically smaller than that under the first best world, the well
known Pigouvian tax. This paper casts a doubt on the generality of
this result, since the conclusion was derived from the models which
employed rather strict assumptions on the utility function, which is
homothetic and separable.

This paper, with simple-static CGE model, shows that the result
of earlier studies is sensitive to the assumption on the utility
function. According to the simulation results, as previous studies
pointed out, if the utility function is assumed to be homothetic, the
optimal environmental tax rate is smaller than the Pigouvian tax. In
contrast, if certain type of non-homotheticity is allowed, the optimal
environmental tax rate could be greater than the Pigouvian tax. The
results of this simulation also imply that the enlargement of
environmental tax base could enhance the efficiency of overall tax
system. Hence, there will be a less burden to share for the tax
authority from the policy change.
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% A 3173 M| &-(the optimal environmental tax rate)ol] th3t 242 3+
2] &A1) (marginal environmental damage)ll ¢]&}o] 24 H T} o]
7§12 Q1 FHA M) -E-(personal marginal cost)o] A} Z <l
(social marginal cost)@} Zgo|gt 79 WAYsl= R aHE wHs Foh
= gmjellA LA ZQ1 374 (Pigouvian tax) e 22 Jidolet &
o webs HASAA S v 9] Aol wet CH AP A
o] gAY Sl oA ARET & Aotk

aey o] gt =oe ol Alekxo] fle HAA AdsH(the first
best situation)ol| 4] 9] HE73 A 4(partial equilibrium analysis)®
Az37] Wl 0|9} g wmels} Ackrlo] EAsH ANTHH 2
2(general equilibrium analysis)d| A& FL}A AEdvta G &
itk Atz Hogm Adk, dAY SAAM AHo] =AET] o)A
Al =21 ZA 7} —rﬂ'lﬂq A= A= HHBAAE]
T 2epd Ao|7] wjZolth Aefxo] Fo{E xpAF el A 9
B7A &l gk =2 Z+= Bovenberg and de Mooij(1994)] 1+

E T At 252 A HFo] =E 7] olH e A FA =
A A el oln) EASE AL ANH FRAAS RABAAE
A07 JFoI ] BAAESHT Tk FHSAG. o] 5e) Fhe
ojo] E dHe] RPN AFERE AW vk Parry
(1995)8] Aolld= 87384 FAY &Y o] =FiSA(labor
income tax)7} F-ol ¥ Aoz XA AFeS 7Pgsta e, o
23k AA St A o] AlabA Uukt & (computational general equilibrium;
olé} CGE) Al&dold Aie HHAAEC] 749 AT (F, I

fr o

o @ 2 fr

J?i o

4

1) & A e AZHFAA 2A7F S3M =Y o]He) ojw] Rojg FejE 4
291 48 (second best situation)o]z} A J&}7] & Fh)
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TANET 22~37% HAE F ASZ YRt Bovenberg and
Goulder(1996)9] 7o) HE weh TAstE AARLIL 95 A
ARAAEE RS, AU Aok A0H Aol
A A A & 0] ﬁ]:r‘*ﬂl‘i‘:} 6~12% 7bF W55 Hola itk o2&
UU) GPAREE BA £Y 00 AFAFAY 2A7} Skt
I e A E FRolM e HHBAAEC] AFARY A AES F
EEERE

e} o] gt FHEL T HlawA 3k 7MY E(strict assumptions)

HAAZ st ke FellA 24*4 2 ﬁxﬂ%oﬂ g cgu}x_q ol Azo

(2000)2] ¢AFoll = M3 A —2—4 @47} 61 gra] 7H A n)
FE Q7] wEol o]E HHBAAE] A gk YRHH ZEOR
drolsd 4 {lvkar +4 '8}015} ob&e] 49 Ho] =FEHFl JF

£ e 59T 499 AP 2ol *%ﬁ 23}

So ged 4 98 E ARAL, B, o AB ) ATEE 2

F- AU 002)9] A7 YU, F ATNHE B2 ‘:?J o172

AR 5 ele) 74 ZAAG] FolE FFNH AHBHA

sl £ASI Aok F ATl Asjel 2w ARBRALe] 27
=EFF

o o ©lge] weh gekditkn AFstn e, REEEY
gelgo] G AT ARTA} EART SSs AABAALE

2) gFAle 8739 A} FLI oA ARG k] XA e A2 5]

3B & 2 guE Feth B ddMe " AEo] e &, HA
SMe) AHNRAALE DA 1z ek
3) AUREL ARSI SeE W52t AuE e,

4) Bovenberg and de Mooij(1994), Parry(1995), 12|31 Bovenberg and Goulder(1996)
9] Ao BF FZFo|1 E] 2 (homothetic and separable) &-&342
43 1.

5) o]#]3 7}g2 AHIAE orfel AHIAE dEse 7)ol HlE-E < (non-
separable) 75‘-?—3 ou)gte}. wpElA] Cremer et al.(2000)2] Aol HE&H 83
s F2Ao| AT Wpe N A 2Ed.

6) HEW-AF1F(2002)] AF= ARLHAA}F EAGte B-E AR S HxY AT
e HolA AYPAFEG 2EAS Zreth a8y F AelA B4t e B
g o] 7]EA A= Bovenberg and Goulder(1996)¢] A4E o]&3l1 glomeg F&
gm0 714 Sdol e AgAe wFdA A Hoyx getal & 4= dth

°\°.L
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B Q79 #AL v 2o HA IFdMe AHa3489 2
Aol of HAHR) FRT} AFAHS] G A AolstA veheTtel o
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1. 2l Zg%ollMe] 5B gAee] 2%

ofr
ol
2
fe
1%
ofr
ol
rfr
pay
o
fol
B=)
2
e
pay
o
£
o

de Moo0ij(1994)2] A+E F
Bovenberg and de Mooij(1994)7} AF&-3sE 2dlo] EX48 QoFstH
et ek

>
o
fl
(i
1o
mlm
N,

* 5% % (Homothetic)o] 31 2] 7}'53H(Separable) A& zt= &

235
UC,D,V,GE=u(G,E,HV-Q(C,D))) ==+ (II-1)

A71A CAle BHLEE 4o e drkAstelx, DAY= &7
LEE WYATIE FAANE ulgtth Ve A7FE YEaL, G
Ao ZulolH, E= $49 As vehdth. 28347t o2l FHE
AL W WRSF H()9E Q) el E9 Ge ok Ed(weak
separability) & ZHA| H™, of7HV) A Astan 2 HE R4 4
Ag etk 3 AnAe] AsdE s oulske RS Q)=

3131
o o

- wETE AgAE BEAT ANy

Bovenberg and de Mooij(1994)2] oA AFEH AiHstyEE v
e FUAR st Bikele g d ol

INL = NCHND+G ~ - (]:[_2)
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A7)M he =F9 M-S, N& 7H9 8, L& =59 I+
< 9wt
« 317 ¢] A(environmental quality)o] tjg 714
$749 2S Ul E9 &5EH 2 /P8 be3 2
—e(ND), TLEJIL <0 oo or e (11-3)

A7)NA e (25 <0)olr.

o] 9o % Bovenberg and de Mooij(1994)2] ol A= -°—J1} z
7HARl 7M S AREStaL Sl A Yol EAjsks e d AHd
=50 AFHDS =59 Tu5l)F A7HV=E :rLHE]Ui T
=L +VQl #AZF AHt) ob&e] 834 AA 9 =L AFFHA
A WFeE IAPH =, ol BAAE FHAshs dHllA L= Al
F7F 718 EAskE B 2AES AR H AHES o]t
whebx] Age] Algol= Wskrh flekdG =0).

A ()7 4 (:3)022E #7378 $4)74|(value of marginal
environmental damage)E e} Ths 29 ¥ 2 Zlo|t} ol
o = gAY gr7h "ok

>

SU N (1)

21 A A7} oulste vle A59] 3| &-8(marginal utility of

income) ] t}.
HARFA & N EHHE =F3Y] st E8FFE AvE
i o] A @A B9

_oU oU oU oU U 4p ... (11-
dU = 55dC+ 55dD + 257dV + 5 =dG + 5 dE - (I1-5)
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20
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s
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39
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¥
of{
i)

8) X219 ©&7AL Fullerton(1997)8] A& #FZ2HSS YaErh
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MG =0) @ =33} or}o] Wit 71H@V =-dL), 183 A
)3 VA (dE = aND)g A g3la a85Fo] BHdte HAdU =
05 283l 919 A& o3 2o x¥E F Yok

du—0—-9Y qv 1 8Ugc + Uap + SUeNap - (I1-6)
2HAEAE Z7] 98 14 ZZ(the first order condition) 2 2]

(O-4), 283 YAFFE ol&at] 4 (060 =4, Hejshd HA$
AA&(p)ol] N & & HAFEAAS 4A "ok

0=h f dL+tC dC+(tD — z-)dD ...................... (H_7)

918 A (II-7)& o]&sto] HAEAZA & () A7A(7)e] BAS
Ast7] Heire 27] 2AAA N e d53 22 AdE s 7H
= —)[\‘ AAE]"

- AL (1) : BAA =Y4E 7] oAl ofb-d A7} Qe
A3t = tc=0)

%Hu:

- AUElL () 2 BFAZE =9H7] oldd EEAaSAT A
7t H-35= 38t =0, 1>0)

9) 271 ZAAA g F7HAA Ave] L 24 SBAF FaE ] g A, 5 $
RS TN l—t— e Agk Coll afjMut 2A7F BasEE B4(tc>0, b =0)
£ 38 5 s Aoy, oje & ATNY T8 #Ao] ofURE A9}
2 gk ol g v‘i—@.—?_— Fullerton(1997)¢] A+& 223 A,
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2. AR Akl o8 B4

7} AUR]L. (1)8] £4(the first best situation case)

B7A7 £ ol obFR RAE ¥ e HHE b
—tc=0)% PRRTE 4 (17) T3} o] xAY & 3k

(p— T)dD =0 (11-8)

99 42 el AANE HE F G (- )5 dD e
oj= s} He B 00] FojoF & Aotk ey dD7} 00] = 7] 913)
Ae B73A7F FaREE A3t D7} 7HA ] tiste] x| grE A o]ojok
s, ol gk MEAF) Agelt. oleia MEAe R e
wj At Ao 2] (O-8)S ¥HE38ty] 98 21 ‘ip = 'S, o= o}
T ZAA ko] Qe AFelA Y HAAAAES AT ATt
X](value of marginal environmental damage)?] 347} & 2ju]st

=

L AUg] L (2)8] +4(the second best situation case)

77 £957) o]0 wE a5 tsler A0, - =0)7}
B3RP AATHY AHBAAE] B4 (17)& The3} Lo 1
2

O=htpdi+(tp— z)dD «wrveerrereeee (11-9)

g19] 4 (095 Agelshd thg-9] 4 (I-10)3 o] 3

ol
i)
4
0
a

(tb— )= -h t (%) ............................. (11-10)

HH #349 =g 8
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VARSI 2HlAE THA A HBR dDO] Foe S(-)°] |k
= AWzl t2 =EFFo] Waldl)dl o&s)

)=
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=59 3ol 439 oot AR w533 o
o W3 S A

7} BAAE =4 oM MEFTHAL] LS AES)
tp7} BIEHEAN 1S AAI7A FHe=T o]g]. v N

“’“P i) . 3710 pr= ﬁxﬂ HH
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Z sATe 23E JHA2va FAEs AT ol 22 £l
dEAlek SAA 2] AS7]Hktax bas

A

&

< sHA Hoh &34 *ﬂ—rﬂ‘i% =g ARk Blste]
A8 A7) WZol AlegHe FAs] A BAAEL mEAE
FagEY 24 AAA 515} ol 2= SA4A =do= AT FFo
EEAEY ol o3 dFEG FL itk web &34 F
= AlFFEAL e AR sestEs Al HaE 2
Al Ho] kT EES HEdL0ANT= S THALA FH10 o=
(b — )8 #3237} S()FS Avlste Aolw, A= Z27IzAAA 9 A

okxlo] Fg A Aol xe] HAHBAFAE(tn)S H A 3ol A
o] HABAAES ¢ Bt FopAA =HE Alo|th. Z¥d Bovenberg
and de Mooij(1994)9] o]&|g+ F7o] dutzo g 2" 5 317] 94

4
A 874 Aol AAAFH =B FFo] WAL Gl U@ T

10) o]s} 2 BAL 4o tF B FFBEAHC] FH)olehs AAE wF
o7 33 g



S7HA A2
B} AXA e AHE /b4 Q7] wjEo|t). M, Bovenberg and de
Mooij(1994) 9] 7ol that =0l B SR8 thFojdof & &
& I A FAo] AAYTS stFATIET e g Aotk
A Adel] w2 Akl Ao SFA FAe HE
Ao g stgtAZIntal St F o] ¢F 2 EA o] Ywts}
<A g e 9oFo] dEth Parry(1995)= #4A A2 o]
o A= Gl talid g3 22 AdS Fote] d9st
At MFEHAL] BA4A FAo] LAAT= a9 F 7HA A4
.?.

EH e 2% shve 373445 (tax revenue from envi-ronmental

a2

O X ¥ o it Mz

taxation)E ©]-&sto] =EAlES HAaAE ) A= AFAY AT
(revenue recycling effect)o]il, ThE shvte ZAE 119 AFE Ao A
HAlslE 24T a P (tax interaction effect) o]t} A=A EH= =
TEEAZE Aol wWE BEYFY FsadE, 2 2ASEE
Fe @34 FHRE QA Vel AEYES HaATe aHE 9
I3ty Parry(1995)= QL B A @aR7E A3 avi
o 27] 2ol 22dE B =FEEel shEsiA HaL o] 2 <Qlste] 2t
A el HABGAE] FFAREY FolbAA o Fs)

Aok

S AER vk} 2o) olald BAe mud 29 §4H e
o1 £2E Asolrh geh WAL Fo] Ankxe Aeew
497 FaAHE B4 F5A o] WHolE $AF AEL AL
e tE AFo] Furslolor & Aolth FES 918 £ A
A AFER e CGE AEd ool AGEUa 824 4] 4
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°

SEREE
X gRANG HABAAGH A7AS) BAE B2 G
27 5 kA wAE FAEG 3 N AEd ol Mol A

r >

A ARERE 7S U2 A8 RS W] FEAM HA
aRs %415‘}—7’—, T HA A& o] ol A= "ﬁﬂoﬂ:ﬁoﬂﬁ AHEE ]
V4 kel B8RO e AU e we) A EHE
N P R
715 gH(homothetic and separable) &85 7I43IA L F WA
go] Ao Be]7V 58 HS %2 Q) (separable but non-homothetic)
e A&stdth) F AlEdold 2HE vl Fo2N A

ToA ] Aol g RS AFd & ¢ ds Aotk

r&twﬁﬂﬂiﬂﬂiriﬁriﬂﬂﬂr_t
OkOﬂI\USE._Lu

.I./

I 524 BEUSE SRS A9 AABRAE
o] £

7L AlEdold Y

EHME AAA FoA A EC] AFAEG Arhe A
HATLANE CGE A B o|He Edla] AHRr 7|2 st} A By oA
S 9% 2@ B AFor AL =93 ¢ Bovenberg and de

11) R HA AEF AL 71EATE A& (reproduction)dhs FHo|ng B Apxdy
& EEdhe  vEA %3?} AL opAwl, F WA AlEgolde] Aot 5
Aol A Hlas] B 4 e 223 ARE AFE e ZHAA a9 o7t
At}
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Mooij(1994)2] E&ES 7]2o2 FA|SA|Zth12) Bovenberg and de
Mooij(1994) =39 71g< = ukedsly] 918 288 e e
I

Y a8 old AT E M (Nested

Atte SHdA BAE RYPELA A Fo] o]&HE Foltt
283 9F-FE(outer nest)= Thet o] xFE 4 Uk
1l o—1 1 a—1 afl
U=[8°17 +(1=p °X °| =D -oeeeeene (IM-1)

Ay HolX o= dATHALE, f= 58T £ 9Jmlst
= YuEEolt B 12 orke gujstal, Xe EFEaHA
(composite consumption good)o]t}t. -] wpxEkgQl [[D+ T
Fejol Falidrelty = €749 3| 9] & I (marginal environmental
damage; [[>0)E 9Jv]stH, DA< S8 2Q Y&FS o7+ Aste] &
HIE Yehdith &9 AR Xe o3 2o] A E o1l

+
©
N
o
N
il

1 v—1 1 y—1+ v—1
X=[af”D Y +(1-a) " C ”]
4 (MNA v o 27 hAGEEH HENE JehE s}
HE oW, CAle B4 9E dodA ¥= AstE on|gith
°]9Jr 22 olF vAgEgEd a8 sl ZHbed

AAS 7L e, $F2AQ AR LHAE CAlok DAE A9 st
= Hol #&=a TEV}%?} A2 anAE CAleE DAE Addsh=

7%l ei7k)e) Aelake Bese] e ojugth

12) Bovenberg and de Mooij(1994)9] <dtellA AHEH ZEL 7Pgvte] =g duky
u—r Fe 2 795 ] 01‘3} wEbA AlEY ol AS —/F st7] fsixe 7Hg-& wrdst
© TASE P E Aol e, EAA o]8E AlEY M BHEL
Bovenberg and de Mooij(1994)¢] 7} E5-< E'_—'f- WA FAAE AT
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e Aol M Lo, L7t ofmjshs vh= A3 Cof DE Aakstr] 98]
EAdHE 479 wBFola, Acst Ape 2AY deu)E E(scale
parameters)©| t}.

« 714" 9 ZAAA: =F5YFAl(labor income tax)Tr
5= ZAAA
Bovenberg and de Mooij(1994)¢] Zdlo| M= 7))o ZA A A
ZA mesdaAT Fgeke AS 7PFst Aok o] g 7S A
Z}e] o iAo HiedsE] R o3 T

w'T — PXX+ w'l ................................. (]]]_5)
9 AolA T AHIAL 53 A7t U & e =59 A7
(endowment)o] 22 T =L +19] #A7} AHE}E £33 PrE E34H]

A

A X] AAo)3, we wBLEAE TeE dArtel Aelt He)
A ow =w(l —t)o] A7 HEgh

AgH M E B4 Ao] QA e 27)4Edl] 40%e)

LSV RAHE Aos ARagon 4A9) Wl w5as

ﬂ%— ﬁ*ﬂi AATe Ao sttt ol 2A8H R A% A

= W37} gl= = (revenue neutral tax reform) s} Tth13) 873

e %éﬂ%‘%‘xﬁi}‘ﬂ DAz}e] ZHlol] B CAl= BIFA] Afste]

o AgHoA AT Fod 9L WAL =EEF dgoly

13) AlEW 7142 g AA Wl o] 247 EAlske A 4 2419 ZdA &
A4S BAT v Yol 2o 7MYtk ol &Y B7A9] o]Ful g7 (double
d1v1dend hypothesis)& 293}7] 93 7P o2 EO]EIO* oU HAFAMSEY =
ellME dtdo s AHEHL gtk B AFdMe APdre d3E H5dve
AHelA 5L 7S A& E ok



HSZH 588+ 1SN FHZM 80 et A7 67

Astel 2L 59 seEES hd BUH FHELS AHE
atqth Baldae] Ae® 730 AT E15E GDPE 1% 4 10%
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£ A% AABAAGE olnth e 274%2 Uehgrh. ol
TN 24 Ash FAF Aolth the-e AFdolH A%E

Mo qroju g9
— ot o & H o

a2 1S B4AEe sl B Anxe FA5ENE e

do] 7t2EHe 4A & HEES o, A2He P2
0] B A0AS) FACEARE iRk 2 FAGEe
A7d Rahgol wel F7psltrt Algo] AT YAR o) F71e
sl gk ol g2 FolE Holx olft BAAHIL =Y
QAste] WA HE T Apx G, F BAH AR HORRH @
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14) B Aoy HLd =% FFEHAL 0.1(uncompensated)} 0.2(compen-
sated)o] 1, A3}e] 71AEE AL -0.7(uncompensated)Z} -0.5(compensated)©]t}.
15) AlEd o] el A ARS8 375 9] Al T3l 7}7g H(assumed) gholt). $H7 <] gAY
3H— LAE Y G, AHE ko wE} gFetA BHused M7= A
G Ml Ao gog 11511 Jou} FAFOR AFE L s ge o

Cebste), 7AHY FAAE 7o) de & BAE HolAw HEH6 T GDPO)
1~5% Atol9] e Z2t= 740; BaF ek

16) & Al RYAE A d-Fo| dukty e (w3 7tE @ £HE
ZFHE ol T BE MugozZN FA arE ALtE Atk FAe av=
A ZAHRE T m;}g} A Y HEgo R FAHe, dAe TEHIE
(equivalent variation) .2 Fx}= ZA 2] 3HA| 235 H(marginal excess burden) .
2 AAED B Ao s AuRke] FAZTHEe] Hujd o]E we] FHMES
HAHAZAEZ SIAT-
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(28 1] AR J-oAM Sl ZHEME(SEY 288+ 349

40| W

3.0% 4.0% 5.0“};\ 6.0%

£ mgtel 2AAAY SN ot FdE 49E & 3
vize] FAMS} Hhe) e A 1
AAEA Argay) BAA F3Fs z2t= A9 v asA
7] Eolty. a8y SFAE0] AUAA A- Bfols A9 HIE
&7d0] @A A FraFHRG AA|7] g LnjRe] FAF

< A 3 ARG ol A "t 3%9] A E 7MY % *1=ariﬂ
A A3l waw 511% ool 3A47F Fad A5 LAk 4
TS SA A 9] MEG Yolxes ZoE YERstt:

AN} 27)0] BP9 FaEHAe] FTHELS 2AMEEA
S7HEET WE2A FTFAT M S0 AFES oM 74 &
TJr-"J S7HES WiZE Au &, vl FAFEo] HUAE e A
s 71 E HSMe SR YFLEHS] S0l HE Au
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