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Abstract: This study constructs a passenger car sector model of Korea to analyze the
impacts of government policies on energy consumption and vehicle choice. A calibrated
nested logit model is applied to the choice of 32 types of passenger cars based on the
estimated demand elasticities of vehicle choice. Total vehicle stock, driving distance, and
vehicle age distribution are also analyzed econometrically. In the model the annual cost of
each vehicle type is designed to incorporate the impacts of vehicle age distribution, vehicle
purchase price, tax and other policy incentives, and fuel efficiency improvement. The model
forecasts that the total energy consumption of the passenger car sector may decline by
13% by 2050. The model also shows that a large increase in the share of
environmentally=friendly vehicles requires non—price incentives as well as price incentives.
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1) Activity (passenger travel) = Structure (travel by mode, load factors) * Energy
Intensity = Fuel Use.
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(E 3) X7t A +2 FHANS)
e[S fmer | e | a2 | o [ o
Jks2l (331299625 [0.10015046 [0.033
sy [P 3307812.95 |0.00421297 |0.001
< o= 317396049 |0 0
EV 7187607.82 |0.00011229 |1.840407E-4
Jks2l [4392496.25 [0.07012514 (0.042
LPG 4955112.95 |0.00026927 |2.051960E-4
A8 (O™ 4133068.00 |0.00280104 |0.001
HEV  [5186295.20 |0.00042033 |3.518415E-4
EV 8037607.82 [0.00017292 |3.567525E-4
) Jks2l [5157496.25 0.27249938 |0.225
285} 0.955
LPG 5419212.95 [0.0853315  |0.078
o 6139068.00 [0.18375477 |0.218
=3 |HEV  |6260695.20 |0.00847404 |0.010
EV 8360607.82 |0.00029391  |6.576090E-4
PHEV  [7943695.20 |1.0671E-05 |2.148905E-5
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< o 3854906.82 |0.94905033 |0.964
EV 7435669.07 |4.1286E-06 |1.622651E-5
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&8 share; = byexp(—exp(—b, (i —by)))
bl .0974434 17.36***
b2 -.14883 -0.68***
b3 12.70314 24.97***
st share, = b,/ (1+exp(—b, (i —by)))
bl .0545103 16.1%%*
b2 -1.308132 -1.64%
b3 16.81682 32.01%**
xt: share; = bexp(— exp(—b (@_bd)))
bl .0573453 22.79***
b2 -.3173585 —-3.97%**
b3 17.92702 35.30%**

%9 v 212110% U 1% RASEON SHHOZ Q93 ojn)
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A9 A LA Y4B YN & 5)9t 2o Aurt et
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(B 5) XtSat = A 2¥AH| £ 2
28 5 It E x| -2t

Rsxt 4y = yewp(—exp(—b, (1913 GDP—b,)))

Y 430.3185 | 37.51%*

b, 1457325 | 14.40%**

b, 0127497 | 58.48**
SEX 22

=y+bexp(—exp(—b,(100078F A7F&tH4=—0,)))

Y 12442.09 | 36.60%**
b, 3297.993 | 7.89***
b, -.4666589 | -1.53

by 323.0759 | 227.11%*

S 2-A=:
y=§+b1exp(—exp( bQ(l?l%G’DP—bS)))
Yy 15618.63 | 9.97%**
b, 9580.918 | 2.59*
b, -.2284605 | -1.81*
b, 2007.201 | 1810.35%**
AFEY 28742]: y = y+bjexp(—exp(—by (A= —1b,)))
Y 16527.58 | 80.41%
b, 6840.181 | 24.87*
b, -1.285759 | -5.13*
b, 2007.147 |16025.26%**
Fx Rz 212810%, 5% R 1% RATENM SAH2Z RS 0]

& H 3@ 5 FHANAE A BE wEp g A7 SA AL
2 golspAut, e WgAel B3 0,9 244 FAY Fol=s} v
WA W3 FHA AHE 2A7F ot A28 LA E oW w4
GG NS WY RThe A2 AP fAEE Heo] ol &
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0.901/1076, LPG: 0.6861/10"6, (kWh — HTOE) %17]: 0.086/1076.
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