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Abstract: This paper uses panel data from 23 European countries for the period 1990 to
2019 to analyze how the own—price elasticities of diesel demand vary with the relative price
of diesel to gasoline. We find that the own-price elasticities of diesel demand (in absolute
values) exhibit an inverted-U pattern to the relative price near one. This result shows that
the substitution between diesel and gasoline is a crucial determinant of the own-price
elasticities of diesel demand, which the literature has largely overlooked. Our findings
suggest that policy-makers can improve the accuracy of predicting outcomes of diesel
taxation policies by taking account of relative price.
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= Y =2 SR HES FUSHAINED th4=2] OECD =7}
q 7ol sl S-ohA| Al (preferential tax treatment)E 4-8-9ko] w2t 73
Fo-&A An[Fgo] F47] F7iote] 7| LAZAE B ARE A
(Harding, 2014).2
ofof gt 3o =2 5&AF BRI}t Aol 7HE FEHA FHE

O % ARA = B9l A 4HY AEE FEdste FHo] A= AT
H3 QJth(Mayeres and Proost, 2001; Burguillo-Cuesta, Garcia-Ines,
and Romero-Jordan, 2011; Harding, 2014). =SWolA %= 20059 45
|29 Alio] 51-&H o] % A Aol gt =871 FF5keH, o9
T2 7129 H3E A At HH 22 A 23 o HAANA /HHE
Sl ARAles A% AT v AeERES e, 2007, 73S0l
& 245, 2008). FLoll= A=9] nNHA] F=7t AlA 27| 5HWHO)
19 o F Hio] got= 5 HAIHA] ZA7F AZFSA A TeA A H e
SN 9] dgto g ARAle AR B4l AZIH tHels
7F, 2017; OECD, 2020).
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SHL)E BiEsHARE &9 FEAm)S HEFOE ik Al B A AR =
Il 3ot AL BlEE 7HITHE SR 174.6C02/km, 73+ 174.7CO2/km).
SEA G SRl A BlE == NOx@F PM2 &9 2JEld ZH2t 7.361g, 0.025g1 B,
AfolA+= 4 9.600g, 0.815gC%, NOx+= 1.38], PM2 32.6HIE O Hi&SSI
(Schipper and Fulton, 2009; Harding, 2014).
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(vehicle stock), HEn&9 WEAHE, 7] ¥ 50| AL Ut

2 A B4 Rl §E e E Tdeke AgdTEs 29E 5%
Sk, A 8.9 7HEE A2 @710 -0.09 ~ -0.72, F71°= -0.26 ~
-1.13 95 2= A o2 YeRdtHLiu, 2004; Pock, 2007; Burguillo-Cuesta
et al., 2011; Zimmer and Koch, 2017; Liddle and Huntmgton 2020).

3, kA 2R AR ATES ST =7 2 Ao dish 24 71t
FA Bt Rl g FYAES ATkl A o= A 714 Bl
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7H=r492] 1990-201997+2] B+ 39 (unbalanced panel) AA=E ©]-8-5F
Fotet. & AoA &3 AR TR SAHE
(I 2)°fl a°Fs3ith.

TEHTE R %5 B2 199 AR AHRHE)= AHgokeler, =
Aol 1 A 7] 7t (International Energy Agency, IEA)OIA Al&dh= T2 &
& F A 2HIFE)= OECDAIA AlEgt AA AF4(E)= ol
AFESEIT

A Al 5 ARG B 7 2 Ale(USD/EE) =
[EA9] At=E ARESIRlOH 5 =7PE AHARE7A42010=100)F ©]-83]
of AAZE AslelFt. TS F 55 7F A7 (relative price) 33 7}
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5) ol A 71 g 8] ARR-El= 3]9ER-21 Euro-Super 959] £47|&2 2871 95SRON
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(95RON) gasoline®] 7}4-& AME5F tH(Zimmer and Koch, 2017).
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stEoH, FHAFE A= (Eurostar), 7 A5t Al2A @3] (European
Automobile Manufacturers' Association, ACEA) ¥ -0l -2 AAH Y3
(United Nations Economic Commission for Europe, UNECE)°A] <=3
g AH5EA SEHFE ATFE Yol Attt s wEd
T AR QAT T A AF AT HSW2E HEsti o, AASH
BAE AHEotnh 7128eE 3 93] (Buropean Commission)of 4]
Azote 9 YHEUUIELE: 240) @ WEAU]FELE: 150)S
ALHE FAksto] ARE-SHIH

A= e 7|2 =X
L2 S AR A = 1990-2019 | IEA Qil Information Statistics
S|e AL 7t 2 AHIM | USD/2IEf | 1990-2019 | IEA Energy Prices and Taxes
1219 GDP UsD 1990-2019 World Bank
4REEA SEMHS ) 1990-2019 Eurostat, ACEA, UNECE
T 217 & EA| AF Q1T HIFS % 1990-2019 World Bank
4 yey - 19%?.;5919 European Commission
==
QI+t A 1990-2019 OECD Statistics
AH|XE7 K] 2010=100| 1990-2019 World Bank

0) 3713 SAMFES LYol 2L olfr= AFATNA A& sHi%0l Bf 8
o 9F= AE Hpse] FAY A5, F7401 U (bias)7HEAT < 317] =]

o

ot A AR IEeE AR A ¢ AEIAE 71l dEA Ak
(Polemis, 2006; Burguillo-Cuesta et al., 2011). E3t, TA|AF Q1FH|E&Z st
gEn59] Wl g 42 o]l A T & BE oL X 4H|9} 8915t 2-9] BA o
UTHAIEE, 2015). FRAItO. 2 G 99 T Y 7hofl= SAX R ot
ARBA7E 22E R Fout, Y= A= FAHCE FOovt o AuBATEE
Asto] X7 B AAFE =871 F7HEe] WA k(U1 2001; 240 5,
2015). o] 23t Ao LA AR 48 8 BFo ¥ - I LS SAWSFE X
Fotgich & AFollM =49 SAMSEY] Ago o= APATe} dHEA U
EFF (I 6) ZR).
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H3) 7=8AY

B s BEHRF | FAY ot | BEX|
1019 4% AHI 0.47 0.55 0.06 3.86
R 74 1.49 0.41 0.81 5.53
4% 7t4 1.33 0.38 0.65 3.48
S|UR AHA| 0.92 0.26 0.48 3.65
47 AHIAM| 0.73 0.21 0.33 2.36 557

1215 GDP 37,817 20,819 5,919 117,323
1218 ARSERERUS 0.13 0.10 0 0.44
HA| Q17 & A AF QT HIS | 74.87 10.75 51.53 98.04
= 53.97 88.68 0 448.68
HHE 3,196 1,115 1,055 6,206

V. 24 B3

2 ATe 5 A89 e8RS FHste ATolA g AFEE o]
Z2a3%kr e Ay Ae| 28-S ARStHBaltagi and Griffin, 1983;
Dahl and Sterner, 1991; Basso and Oum, 2007; Wadud et al., 2009;
Ramli and Graham, 2014; Aklilu, 2020). ], 345 tf¥] 7-5-9] A7}
o 2 A 289 A hATE e HalE TS| ) 7% AT
oA 2 AMgsIE IR0 F AR 7 A ARSI 47)e]
74 AL, 7 TG e Helasele] 457e B 21
oz ¥R &, 2 979 24 B3e e v,



208  2ZH™ X30H HM23

4
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ot 1, ofyd 09] 3 7HATh A 15:7F (0~25%, AHi7Hzo] 71 &
& F7h n=140"2 0.82 ek, “A 277+ (25~50%, n=139)"2 0.82 ©J4}
0.89 ulgt, “Al 377+ (50~75%, n=139)"< 0.89 ©JA} 0.97 ||k, whA|d]
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InDy = By + BInPy + BIn Yy, + Xy + p; + ¢y 2
V. 24 Z}

o] HoJA AFEA ATE 71&T} olelolx] B4 e B
of tiet Me2 429 AUt 7o = gt

& H+ 4 ()9 FHo2HE =&5H 47 29 &4 A7tH4
F70] Wt B gt 9% @0 Y ()2 7, A%, Aw @he 4
7HA gejEs 7F AS AR 2 Zge, LEF 4o By (2= 191
T o8RG, A AT F TA AF AT B, @ dEY
o] A5 AL S IR 2Tt (¥ 2= AR el AR A
g 770 B A% a0 AR Jgng Rz,

(E 4) 3|4 OjH] Ze MU7HH #1218 4R +98+ £HZ3
In(121E 4R AHIF) In(121E 2 AHIF)
(1) 2

In(Eg 714)
A1+t -0.662%** 0.137) -0.581*** 0.132)
Al 2+7t -0.616%** (0.185) -0.5b4*** (0.156)
Al 377t -1.009%** (0.198) =-1.075%** 0.176)
Al 4+7t -0.346 (0.230) -0.445%** 0.114)
In(1915 GDP)
H 177t 0.769%** (0.153) 0.6271*** (0.069)
M 277t 0.644x** (0.144) 0.510%** (0.080)
M 372t 0.496*** 0.141) 0.422%** (0.079)
Al 4+7t 0.408%** (0.153) 0.316%** (0.092)
In(191Y ZREER2Q04
A1zt 0.157%** (0.033)
Al 2+7t 0.162%** (0.035)
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M 372H 0.184x*x (0.031)
M 4774 0.189%** (0.035)
HA 917 5 £A AF 97 HIS

H 1722t -0.023*** (0.004)
M 2722t -0.023*** (0.004)
M 37t -0.026*** (0.004)
M 4717t -0.028*** (0.004)
In(H=2)

H 177t 0.029 (0.018)
M 277t 0.028 0.018)
A 3721 0022 (0012)
M 4717t 0.006 (0.008)
In(LE )

A 1771 0195 (0.114)
M 2722t -0.159 0.102)
M 372t -0.113 (0.100)
M 4774 -0.221 (0.135)
e

A 172t 9321 (1585) | -4.143%%  (1.120)
Al 272t 8186 (1407) | 3267  (1.139)
Al 372t 6607 (1427) | -2285*  (124)
Hl 472t 5722 (1506) -0.174 (1371)
AT 2 A eiet AT

ClDj#4: 7t 45518 8 Taol 0 0

=SSN ES 557 b7

274 23 23

T, RO X2 1%, 5%, 10% RA+ES 20jotH, SOl 2 SAH HEELRKClustered
standard error)O|C}.
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(H 5) 2IYR HH ZR o7t 712k 2 X177 A B g ol xjol(2E (1))

b
g mimn | om2mn | M3z | mam
0.046 -0.347* 0.316
I -
A 0.141) (0.195) 0218)
~0.304" 0.270
I —
Al 0218) 0240)
0,663
k -
¥ 3721 e
H 4721 -

%, 21719 g2 7 2ba Hlmrere] JHEE S0 A2 Lefdet, "= -2 o{0f
A 1%, 5%, 10% Q42 oJDlstD, 2& ot0] 712 SAAE ERQH0IC) Of2it) 13 32
w2 B (1)0M Quartile x InP, &M Quartilel, x InP, 8 A% X102 §; ’9194 0] -
1.009+0.662=-0.3470|H ((E 4) 2 (1) HX), BERAK= 0.1950(1, 10% +=HM Rt
= LIEHHTE

OII

ojg|gt Ait= ARt FUR7F 58I A3Hhomogeneous goods)E
Aol AT} APHA Q1 ASHdifferentiated goods)ZA1S] 4ZES A A

2ol Ut 22 & siAd 4= itk ojdf, £5-8& A=l
o|F AREStE Aol o A4 H = KA HA4S
ot BQ7F itk AP Ao BEH AsApet 2ol UAE AH[sh
WA (energy-using durable goods) -1 A] AH| A= 2= 71, dv
o g 714 9 A8 odF 52 B0 F H-&= Altste] A4l
dH A JH(Verboven, 2002; Allcott, 2011).
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o ){5:,

2 dA=Hgo] Af AF 719 8 4482 5 stk Aol A3
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et al,, 2011; Hardmg 2014) H|A| G A|o| 2] w2 A Al
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% A5 oj2old Ao A, 7HHo] ke Ast 40 AAE HES
o 74Fo] & Aste] Sak oolth webA A9t LS LA A

Spoll A ANFRE 2UAEL BF 7ol g ATt A4
B 4% A% Mol S ARAE NERAR dAstEE fel|
24 9%, % AR A%] AT 39 B 7 dod met 29

g 72100 ol

SHH, Aok AR AFEA AsteA Y] 44 Eoth Ado. 2Y A
=2 4 A 2l B A A 2dvte s dujEEd, ole2

5, 271, OARlL SEEIAE, g 258 5) 52 SHolA AEH
wolth. Al 473l M= AR7E FEREY iAo 5] o
A 2HAE F olHe ArE A 54 tiet A=t Al A
2 *J%Oﬂ 3l oz g Hos Hhs OPL AH|RR] H]Fo] B
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