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Analysis of Rebound Effect from Road Extension in Seoul,
Busan, Daegue, and Incheon

Min Ha Lee* and Yongsung Cho**

ABSTRACT : The existence of rebound effect from road extension in Korea has been quantitatively
verified using cross-sectional, time series data on four major cities - Seoul, Busan, Daegue and Incheon -
between 2000 and 2013. The linear mixed effects model was constructed from six variables: total vehicle
miles traveled (VMT), road extension, public transport users, gross regional domestic product (GRDP),
regional population and fuel consumption. The main results can be summarized as VMT is positively
correlated to road extension while negatively with public transport users. It indicates that the road
extension-centered ““supply-side” transportation policy induces “additional travel”” and create “generated
traffic” by enhancing driving efficiencies directly, or degrading other transport modes indirectly. Hence,
the ultimate goal of road congestion reduction requires public transport-centered “demand management™

rather than current supply-side policies.
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e
~
i
n
r&

jay)
=

ofulsiet. uhebd A7ke] Wstel Tk Aol S TatRA FAlo] FU Aol 2 A B
e FYE welsjor Ak ols} Yo Yexzol AASARE ET EsHe A 9olE AR
lo]o] uje} Erpa] HRET, & nat o] Faxta oiE) AAYD ol 21 B9 =Alo]
e 14t Aol FSHIAE AR M, FE o] AA Lo} g A8 s
Gtk 2 3 Bt 22 ARIAE AR AL oA 1T glolq b 71

Mog my Aol €7I~—OP7I ol SPSS Aoty or RPHYE djof Srh(eHEE, 2014).
21) &8 7Hp(random effect)= F3H4(infinite) 2l =F(level) Q] & 712 2219 E3tto] Qlcketar
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likelihood, REML)$H~&

3, 4 (9] Baghe BM gaelEos

= A gH2| ) 7|5 E(restricted maximum
2|}t =4 = ATt

Travel;; = B+ 31 EXT; + B, PUB; + 33 FUEL; + ,POP; + B; GRDP; 2
+ BeDUMMY ; + z, Region (x;; — 5]-) + z, Year(z;; — 5]-) +e;
i= A&, FAk it ¢14d; j =2000~2013
7 gl ML RELER, BRREATY, $AY 5o /1 TASAL
gt o, Hapgol 7|2 FAES <® 4>00 F2l=o] Atk
(& 4) H29| 7|ZSAZH(N=336)
T Ay AR
- ZuE Z|
7 | weay |ggeugt) TS| qaqn | A8
km/\d m/d HiEd 8/ 8 e
£ 4~ 104,490,000 | 7,933,000 | 142,612,000 |3,300,086,365| 9,926,383 15,849
Zd] |168,468,000 | 8,223,000 | 156,704,000 |4,270,898,934| 10,087,035 32,097
A
‘j =9 150,438,500 | 8,125,000 | 148,685,000 |3,919,472,381| 10,041,643 23,943
=
ot 147,962,857 | 8,104,929 | 149,162,714 |3,904,893,060| 10,039,201 24,199
Hx} | 20,233,300 82,128 5,090,897 | 257,846,031 45,261 5,286
Z4 | 49,088,000 | 2,585,000 | 12,529,000 | 676,549,430| 3,425,848 9,554
Zd) | 60,237,000 | 3,246,000 | 19,754,000 | 954,720,545 3,732,630 20,532
=
2]‘_ =9 | 56,537,000 | 2,859,000 | 14,670,500 | 767,482,200 3,544,422 15,315
b ot | 55,623,571 | 2,879,571 | 14,798,143 | 792,360,634| 3,560,787 15,381
HAt 3,540,417 197,665 1,870,209 | 87,874,813 104,676 3,527
7P o, Atolld vEhd BAlo] fo] I BldtorRE SEX oz Y Ei 12faL Ayztst
© 8919 anE Itk wetbs] 2&o] #3 Z‘qoﬂ gk Bt F22 olEoile =gls 9y
3= Ao 2 Longford (1993)2 7] IHalo] 7MLl @ g ¢olH = Aolafs ozﬂj\]oﬂ A Exg
ZolA dejHer 55 & A 25 w4 XOH\J} gelR| = 2joo) o5t RS weltka A zlskgch
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U s A
. ZPE A9 Y
- 3.0 1) ‘:HF—U— o) o =
FPAY | =2AF | HRLHE 2222019 Al Al Z A4}
km/\d m/A TS| w9 tg H/d

2|4~ | 40,299,000 | 2,021,000 | 11,382,000 | 300,064,874| 2,465,048 8,953

% | 44,707,000 | 2,267,500 | 11,904,500 | 376,340,058| 2,482,627 13,427

2
of

Z o | 50,373,000 | 2,627,000 | 13,669,000 | 425,153,639 2,530,657 18,155
o

45,518,786 | 2,290,714 | 12,241,929 | 371,292,731| 2,496,827 13,387

#Hx} | 3,323,291 165,548 894,053 | 40,761,753 27,969 2,936

4 | 39,845,000 | 2,052,000 6,983,000 | 222,072,821| 2,522,462 11,607
Zf | 51,756,000 | 2,743,000 8,252,000 | 492,570,588| 2,826,351 22,875
Ql
% =9t | 44,933,000 | 2,344,500 7,298,500 | 385,653,825 2,619,724 18,601

=
ot | 44,632,786 | 2,325,429 7,374,429 | 372,080,654| 2,646,028 18,200

HA} | 3,175,432 207,716 354,120 | 88,924,106 95,224 3,718

D) A Afinee 7 20| 2ol FUfot A% WHOE TS

ko] e o]t TA|H 0 2w gl 210 2 ek FEolzlo] ulF A
o] 26 oA 358 ol o), AR 917-9] WEAIAS 253 Gl v, B0 |5
3k el o2 2 gleh HEATUL AL 20079 ofefd AL Pelitere]
AFEA 92 hn] WA olekat sk, oluiA]9l7] W 71 5s} ol uh - Foret A
o2 A/ gk olek e RV £ 9 o] BAA Sl A m e

& Teo] 0ol wel 27 wEego] KT el wet 2 A
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a‘g 320 35 ";ﬁ
%31: 3 E
~ 25 ™
EIT 0 20 ?I?
g 290 15 o
sl I w
280
5
70 -
2003 2004 2005 200 2009 2010 2011 2012 2013 2014
R =T el ZEE
A 8]y Sk
v, 84 Zat
SPA g3t uiet o] A & F3AZ(TRAVEL) & SHH,R, A avtis:
ofl= A E A7 == A O|(EXT), A HE thF5u-52] =52 H(PUB), A HFAY 1t
(GRDP), #] %21 -(POP), #| &} W-E5of 445 AHE-ZHFUEL)22) 712312008 ¢
o5 5 hAL 7P 9k A oS W g B b SRR R A e E gl
2 lo] BHo] ERAY o], thEuFe] 445019, A7 AL, AT U A

A5 sbo| 47 % A 2lo] X a2, TS T ks Aol H A ()
of 2t TR A% gholl 2(log) S HHALE. Thk, A, AE4 23
Blg0) A9 vk S 7 W vt glo B A 4 gells 2(log) S H5HA Skt

rE

22) AH+ *}%%k(FUEL) 9 AL, A 8 2 A TEHHE “F FYA(TRAVEL) | 4]
A8 ek o2 2 Sl HE wejsie] = ug a8l Qw458 Adage. daed
AZL “AAE T z09} AL A9 01]*]};‘2& . “Granger Causahty Test” = Xﬁg 6}@‘ om =

7 EEOM “A 957 AMSEHFUELY' T “% 387 2)(TRAVEL)” 7+o] QoA = ¢l Ao 1}
ERte
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FAARE 212} 503k ) O] AR S Btk A58 4 Hl%@rZOOW WA
& Qlgh o) ighol TiEt Euluidss 7|7 |9l o]0} e Ak 1 oa?—ﬂ xﬂw 7t

EeERERE Eols Sl F FUAUE SIS ERA]
RISEIL Selubelol = 4 6-gS Hololch Eak, thE IS o] §3u} 5 Ty A 11
o] 03 R 2] HIAZ “THFIF o] §AP 7 F/HUSE B2 GRS Aol

“F T = HaRithe g a7 Ryt = fadte] S E I
(& 5) SPSS =gfgtz2d M
TB 11 a7 Fixed Effect)

Wy w54y s EEoR
intercept Eahz) 5.4196%** 0.9846
Log(EXT) T2 Aol 0.8544%*** 0.3108
Log(PUB) J=nE o]ggF -0.1782%* 0.0737
Log(FUEL) AG5 AH|EF -0.0064 0.0754
Log(POP) Aol 0.4721** 0.2053
Log(GRDP) R Z AL -0.2238** 0.1001
DUMMY Hu|eHa 0.0407 0.0456

) K, Rk RS ZE7E 10%, 5%, 1% FolpEolA BAH R foghe ERd.

23) H mgaof ojst 2kx}] A4 AA Ak, Kolmogorov-Smirnov k0] 245 0.05Ett 2 0.200
oz Yo} AA AL 1EE19S. T8l LW (Travel)9F 8 Al T2 AAKEXT) 719
ArkaA gl AE Ayl Kendalldml E}—?—b 9 Spearman®] p 25 0.01 $Fo|A {2592 3HH @
A5e] FaAtol gk =S ot 23

ns 49 Ezo%
Z2} 0.002599 0.000000
Region (54h 0.000000 0,000000
Year (4D 0.005000 0.001535
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2008.11¢ B33t "u G R A (ke Wk A o A =) E2AIAE EAIH 22 AA,
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A Q] =2 AV SR RESH, A, AR g S5 43R Q1e g2 4te] -9
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Aol E2AE gl Tkl BAISHL §lo] o8] meFAl o) gAY F%10]
ARAAR ) A AE & S Sl

S-eutete] A4, TFAEAEE I AL & Sote] mid 5 ol4H20154 7]<E 1729)
Z50% A7} ERE || AR5 o]24), Mo] T2 el #-2 19904 56,000km. 0.2 A&
310 2004 109HkmE 244381911, 201549 129 715 A58 ©] 2,742 107,525km
2 ASETE2) 2000 F4F o] F =R A% o] F7FE2 3L 2R S A4
2 = 20] g4 WA AR JfA 082 HMSHE|QITh(<1E 3>).20 20 o] A A& E| o]
2540 wEAA IR AL A, feuel FREAY R GES vw Y

~

£ 570 AR u3) uj S e EAS U5 UTH<E 6>).

I

24) S|l AR FELESIUS] 20174 G4l

25) FEREN FAre] £2Ad
26) oY ERRYL AT . &

ShrEgon, dNEe] 56%7) 3 oo w St A A4S FAoe sl AU

& B2l of Tl A7} 23 kmo] FRL2 0] vkl ALEMAE 8Hkm7] Q4]
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(3 3) X 20A7te] XHE =2 AT (km) H ZEHE(%) O

10,000 120
9,000
8,000 -
7,000 /
£ _ =
E 5,000 g
2 L
E 5,000 + ™
g n
R ]
I 4,000
3,000 -
2,000 ~
1,000 -
o
1993 1998 2003 2008 2013
M CEmmE N e CEmmOE B2
BB ET e B EE e (T EE e OIE ET
.
A= e ERAEEA

(B 6) HHANY 238N ZEA LY E2HZEE H|W

2 7 S HAG EZECH_XJ TEATY CREEGE
(km/km’) (km/y~ HA* Q1)

o A 1.07 1.50

A 2 13.62 3.35

I 2OAb 4.29 2.01

= 3.14 1.87

d A 2,70 1.62

nl 0.67 3.76

d =2 3.20 5.52

A 1.73 5.14

= 9 1.80 3.75

o = 1.72 3.42

Az FEAFE A 220159 124 7]9)

A7) olof A ot Fueld w2 FH0) EAAR £\ Felsh ul FAAA
50 A7herd WO A 8502 o]0 A A7he A thEeE S Alska ik 1 Ak R
SR MR 201419 T FRE B of ofstu, A0 YERE SEREEL
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H A 25.9%, BAA] 10.4%, X5} 3.0%°) 714, 53.6%7} AT 2 =25 0|85}
QK< 7>). Tt Sl ukehe] A 1 o) 1 9174 1980w 150] 901} 20154
=227 0 2 B3| ABh2N 5 AR} w451 WAL, o|oh e}
5310] YESHe T4 A 0 2w ThEsh A0 R AR S Al Ho] BRI o] FELER

ol Al AgHet ER AL HEH(FFH5) o] obd gt o]-8ale] ateste] o5 ofnlgich
(B 7) 32 =20 =¥ TR YDSY U DELCHE 252UE
2011 2012 2013 2014 2015
TRz [ | F [pawl| w2 (e | (A | Fa [
A | ) | AY | ) | A" | ) | A= | ) | A= | (%)
2921 272,877| 68,1 271,570 68.5 [292,271| 71.1 [299,994| 71.6 [310,494| 71.3
2 | 13,639 34 | 12,757 32 | 12,787| 3.1 | 12421] 3.0 | 12,384 2.8
o=} (114,248] 28.5 |112.445| 28.3 [106,054| 25.8 [106,476| 254 |113,062| 25.9
317 [400,764] 100 [396,772| 100 |411,112] 100 |418,891| 100 [435,940| 100
FYA & Hdd - km
AR FERES WEPPHA ALY
TR 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
ax 2219191 - km)| 568 | 555 | 584 | 630 | 701 | 664 | 679
HebE(%) 163 | 158 | 163 | 155 | 167 | 155 | 15.8
W a1 - km)| 901 | 859 | 913 | 982 | 1,045 | 1,135 | 1,050
BhE(%) 259 | 245 | 255 | 241 | 249 | 265 | 245
g sz (1ool - km)| 141 | 152 | 134 | 148 | 139 | 140 | 138
HEhE(%) 40 | 43 3,7 3.6 33 33 3.2
gz |SsARl - km)| 1,468 | 1,414 | 1,497 | 1,612 | 1,745 | 1,798 | 1,729
g HERE(%) 422 | 403 | 419 | 39.6 | 415 | 420 | 403
. =710l - km)| 1,872 | 1,938 | 1,945 | 2,310 | 2,319 | 2,342 | 2,421
HEbE(%) 538 | 553 | 544 | 568 | 552 | 547 | 565
A 25271991 - km)| 3481 | 3,504 | 3,576 | 4,070 | 4,203 | 4,280 | 4,288
HEbE(%) 100 | 100 | 100 | 100 | 100 | 100 | 100
Ag: FENFGE, SENFEAARE; LeerdTd Agat FPAT e AT

27) FELES
28) sho] WAt

=oj47} 230 Wik doilck. stolul

1 L
Arie

AN dole &8 [AFsAeEda/ AT
2014.11.4. R0 w2, 2atals 201449 109 AAAZCR ISHAR 54 &
Y AELFE REAR

= ol

2 0>

S AR} T

QI 2.5B(AIA 1091 0 2 HASIUCFT whgeh. o) 20134 71 wlR(1.3), 3714, o]
2Jok(1.5), AEK1.6), Bt AR - TYA(LT) B3t vl e ke Aol

191



2, o] faA

FAHOR GO RO HUBAS 2o A thF5] o] §HPUB) L th5

WEO) o84} 47} SNG4 & FaAA L gtk mE a0 78 1)
2 Zatch Seueks 19904 ) U E EAS FAHOR 2215 hEnE B4
8} 2090] whe} thFILE o] 84 4 TR B7PAIS ol T Irh<1 4). T,
EAAE 9 ERAE A el Zelols =2 F40] FEved fejrhlow <)

glo] d5a% B35S 3t AU =2 Ao W AorHIFAEAEHS] A2 6 ~
10%) 0.2 A& w7} =2 AAF thu] -2]c}30)

1B

(A8 4) X9E tSus 0|82 FO|(THe: It F)
.. 3500 - 3,500

E E
3,000 3,000

2,500 2,500
2,000 2,000
1,500 1,500
1,000 1,000

500

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

3
3

wAEHA med A moiTHA = HA mAE RO weM RS mohT RIS w oA RIS

Apg: A|SPH(KOSIS); HA(H=HAe-52e, WMASE U

o 0159 ShFIE BIFEAL SEATRIA, of the, Aty
A3 B ] 92 SR EE] A S A0S AR(28.7%, A3
%) BFFAN), EAAE A H2(38.8%, A3 H 1) 24 gL, o]
8 Zjolo] thste] FEIFRL thEA o] A9, ZE o] S5 HTE
Fol 2 Uk 5819 MAY BULE o]/t 248 thFE LB

S W oIS THIE YFLE NEEI} 2 A (AE AL,

El

2

13 r_;i
of

ol i

ro
~
fr = o
N
4

B
=
N
S =

.
rlo
N

(

of 18
e

o2 o
=
[.Tr

H
E
of

29) wAHE %@j 0 KTX A%, A8k - s 84 3l w2 4%2@11 S ELD]
30) FSME AR ot 0159 71 FFRE A AL KIX 5 AR AYE Fible §
o] g EIA.

° 192 »



X 2
Mo o TPO Y
(98} o |C Ni
S8 h 3
o= {% ru%
29 =
EgE
o, o H i

ST N )
H-I 0}‘)’ O{N ol-m
N | A

g pe o ol o
o Ml oy
4 2 oo b
o @ lo o~
o Hfr I ﬂ
R rlo op <

) 1o v o
é IO [-'L
ofy N
Rl & o
ol ;1% L
‘W ) l,:l
Ol'>' —"LI H 19
M o
N
flo £
235
H e
ot Hir
_15. rlo

(9,

- -N
N ».

Jdo
Hone
o o
iﬂé
oL
S
ofn X
T
A xo ¢
T_ﬁ.‘,
iy
ot
s
oo kI T

¥

Hu)

=
r[ r
-

N
o
T
i
rl
ol
1
wh
5
=)
2
o
ofx
N
I
%
(e}
i
(]
5

o] thH] Al -5-38 Lt
S A S8 ol-GHlEol
go] olset AA ol WA
o] ZFESF|eFH= 2008d

95%7t @ = 13] k0
TE= AP A|51) 5 o] &5t A o= utot e of, AlNES T IH 8] gsom

o550] 7F5H ke Wl 58} o] - A Bbcka Ak vt 9Lk

rr
m%oﬁﬁg
G
o o
® 5
O RN
w o
S
ﬁ{a%‘&iﬁ}}
o o & %
O
_&OOH-I

Y
;:Omj
B 0
ml:‘d@
FO_E
2 o
£ o

-
oft
ol
ol
.=
o
r (
i
)
o olN
n g

(# 8) s2l0| ME wS4CHE Hlw(He): & F-km)

= 82k | HA e i Bl A

300km | =549l km) | 27,331 | 13,034 | 25956 | 14,669 | 301 | 81,291
ol HoE(%) 33.6 16.0 31.9 18.1 0.4 100.0
200km | (91 km) | 72,269 | 37,657 | 34,331 | 16,932 | 551 | 161,740
ol HehE(%) 447 23.3. 212 10.5 0.3 100.0
50200k 22421791 - km) | 149,886 | 61,875 | 25,366 | 424 1,435 | 238,986
FoE(%) 62.7 25.9 10.6 0.2 0.6 100.0
ok 22521291 - km) | 354,036 | 164,440 | 173,337 0 476 | 692,289
HoE(%) 51.1 238 25.0 0.0 0.1 100.0

=

=
AR AHIAFATY, TH7EEAL 2010,

2 A9 7 WA 7 S QS as A LS AAA o2 Ao =N <A

31) FESHFH008)0] EZAAT, $5AY L oA BEA2E TET SR HAY 5 2
SUHEETL 5H Aol A Zhz) 3.34, 3.53 Le] i 337H 0% T} wx| okt mpekglo, Al
Al o SHRL A E ), AREe] SHTEE ofFn Aol Weltti e oF 4= glek

193



L
1o
o
off
o
i)
rr
El
i
A
L
1o
I
2
filo
g
ox,
ot
rir
i)
¥o
2
o
N oo
B
N
B
=
2
o
fu
B
N
Mo
2

& Ou)lt). o] = 7| RS S M O = wE Qo] St AEAE S T8
ZALZ Y 204]7]9) ‘Predict-and-Provide(| &3} 3-3) Q] WEAE 35
oA ulef 25 24 U #&]3}= ‘Predict-and-Prevent(d]| =31} 2 A]|)’ ] 1
2] 4 o 2 o] BFEFH FHS A oFst Owens (1995) I AU SFA], 21374 A= &
Al QAR g rt &4 wFAA Aol o avFoleta F4%t
Litman (2005) 5-2] 152 2}} Wl Zho] i}

3. A9 U] $YHGRDP)F AY A74

A Soll AFQTI T AR O 2 FHUSB Y H O R BT AL AHO R Q)
3 SR G T 713k Slolek g te] £ o] ZEAF O AFEA
Ak kA vebgtt T 9 B 54K 02 0l AR S Ueh A, o4t
= )9 BAES 1l X2l p40t 2e] 2| FAHGRDP)E F() 9] BA7H

Hl
e

E2 ol§ Hojyo] THiErE A art A8 2 AeE = vjek St
Aoleks 24 ofsfiel o] AR Fo7k AJ(h) o] A E HAH-

o 194 o



A AT 25 A RZA, 2H|Z} o] 20 whet 50| S7HpS tiFils i
H-8-2 ATt ¥ e AdEiste] & 2= A 7 S7leke $A14
(N ] TAE odstant. 2]l AR R A=t e oflA] 71 717H1995~20149) o
o7 A S FAPAHGDP) & A & T A 2 SRS HA o ATH<1# 6
ge>). v 219 glofE] 9 gHA| R . AR oA = 2000~2013 H o] eh=
717+ SR A 0 @ BAE T, & 28727} 2008 A AIAA| 7] 0] 2009~2012
W0] 137t 717he] FFS A B2 A 07 A ETH< 1] 6 3hH>). A Ao’ &

T3 A (et 2eh) = 2000~2007'd 71753 A o] F2 o] §ltkr12008'd A 9171
£ A7I2 FoFAIR 20129 HAKS A1 20139 F56k3ich BHH, A A4S
2000~20131d £A] 7] 7F 0} TL2FL AFSA| 2 Ho] 2 13 Aol A 2] YAk 2 23]
Aol et F(-) o] TA & vrehd Aelch

r
e
1o
ox
S
offy
rlo

N

(g 6) ©=

1,400 45
10
1,00
35
S 1,000
| 30
=]
3 80 25
=
Ho
L 20
W
i
400
10
200 I .
. | ,

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

OHI

Z87/2/9 GDP £ HE X0|

3 712] (102} km)

% =3l
=T

SR e—F LSS ANAIZ7HE, GDP)

t km)

J
2 150 =]
3

~
o
S

1]

e
5]
g
g
3
8
Y|

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

mmm TRAVEL Total — ====GRDP_Total

A= KOSIS

° 195 ¢



e ARSI - DRI EY R el

JEl A7 S o e Ee v, A AA] XL 2] o FAAKGRDP)

ZEASAE G5k U Flolck. o] Hd A 710 AAAA A E b 115
ofehs 717ke] S £ B A FA EGEo] & FaA et xe]

ek, o= 2| o] FZolehi & A

4 MHF eSS guise J)%

B ATo] AHEE 6711 w4 B BAZ02 Fojnjgt An 7|20E Wk A
A} 20081 AA ARSI Q1 o] Abgrel et Blu]iS ek ke o] 2
22:0) ARFEIER - FR) 20T 62)2 F FAA e} K7 HH) A

Ag 2ol Ao SO, B maol s “folehE 093272 72tk of
o] 495 AT} 5 F7 2] 7H0] AT AT S AL A
A0 SR A o]tk APEAR0) 7| &AL THA ] Fof

2k 3] mRAGA A] RLE= Tt o 2] &S A s)

4
Y,

|

=
1o
it
AL
fo
e

=
K

=
=
2o

f
Prl"
o
%0 o

N oo
Ir e K dn
e
:
ri,
i)
RUN RS
ox,
=l
)

L T2l B QAo ® AleE 4t EAS RE SO R olF 47
7} 24 dmAolk AFOIAE &0 A4S, 70 Ew U RARs FHIAS
satalo] ol BB AL ] 17.9kmho] LA 5 R 7ko] ATk 2, B ng
o 25200

0001t o] A= AR A1 o] W2 AJH Q.2 A, A Lol A Al
3

72)7h obd AA = Qe ALE| = oFo] uhthEhe oju] g}, v 8
0] 50 M A%

[ b
UF= 20001t 16 7H2 Q15ko] AE12] AR ARG B A
o 4 2|\t 20059 WHESE SAZAIAL RO T AL
20044 717] SHjE Z7}5}od, 2005 Tl AL $]HES.

3) 4122016630 714t wERL EAR0] 114A719) A7) A& 20134 382 By WY

3 95]e] Sefue} 20131 39 7] AR B3 HAIS) Bl Foletil Beksteick HEskL.

“Xﬂi A7 =P3R4 S3HE ]% 20134 3%_—] 99.30| 4] 2utsA Ars3ske] 20154 10€ 100.9
7R A3t

34) $AIAE 2016121, FHATRSAIE 54 Pl HiEol S Ale] FulEeel fuirize] ol
BFEPSE7} 133kmhE Ae 54 B = é (17.9km/h) 5T dkmvh o] 4} -2l Ex4x|elo]aba
a7hstent.

196



of EARRE 1] o4 28 4= GIRLAIT 2016 T -2 Aol A < A4
AL HAISHE 530 SASS Bl 471 AR A4 E 3 9l Ao st
o}, olefst o] 42 1 AT ol A o8 445 AHHFUEL)o] BAH 0.2 5014
22X R A0 F2 T,

Qg 7 Xg9E ARF AEY F0| (Tl et HiE)

o

1992 1957 2002 2007 2012

BHEEEA mEMTGA pTTOA mOlEDTSA

Z}&: KOSIS

uRA[Efe 2 2008'd FAI 1712 Q17 o) dghell tiet Bu|i o) 7] Zolt. o] F&
Ml F T E gsto] A s 42 gho] 2008 dof| A e o] gho] HA
Fo & UEhd Zlo] ofy2 200892 71 S 2 AR FAIZEEE AR Al F 5
721 2] 2008'd 4t o] 5 AR S EA]), 200810 5= F 2o glo] 7]E] A7 o]
o1F7] Wl(ell: =2, HsiE ol &AY, AU A&gA Be A1
Qe o2 wetErt.

35) S U E = 2005.10.5. “FARRER-9] e dujE EA sl Hest FEHo] mHlE(FAl S
2ol ol A AT Ao Th2w fARplke Ao 60%E AXIshs gAle] gk o
o] 2001 799t HiolA] 2004 389tk W Suj Zrisckn B stk

36) TG Y2 2016.7.20. “HH 3.0 TIEHS AR EL%-} A A = Ao R B}
N S NAVERA AE AoH) =2 E8 NAVER E0|x|2 Edlo] 714
4% B99% 24 AL ANsnk .

° 197 »



oL Ay Y85 fofshd, RIS THLR she wEAA Y 3w
AL 7] AR st & 37 EE S7M7IN, disiE 24deE
SHLR 5k W] A2 HFas ol 8 ATE ST EN T T3 2
£ Aol gk BeE QT e s e e Tl ol A S
of weh & FAA e = SRV Ihe F(H el wAF maE b, A7) o vt A
A} o]-&F ol e &5kl GDP FAI7F A E7E 7| & REgshe AR = obd BA= A
QUSRS Al Bl ()] BAIE e It E shuhe] ol ge) A, A
A ol-8-o] R 4l A H|Fo] F7 P ofol| = we-Eft etz g A4
2t 571l wheh @A SR ehE 71 A1 A Q) Al = Qlsto] SA 712HE Uk, mpA]eke.

olN
o]-m N
P

220089 ZA|91719) BA
& A 50] 2008139] o 47HS W E3 1 9]

V.2 E

3 Q15204 22000-2013K1711] 1413F A&, 4%, Th, 2170 5470 A of e
B T2, RG], AFRE 0|82 5 AN TP A AT M5
o] ch ek vo] | S Bg-ato] & = Aol that Wil }Tab}a}oﬂg cERoie
AR, 5 S T 20080 2 117471 332 913k efmuis
) 5 ol 1) A1 U A A 0|8 Bk sk £
AT A A R e Eol g pmelel
HE7RIE 10, A S ol s maclide

N
o
Y
)
N
}L
>
_QL
E
rr
>ji
;Tca
v

qersisich, - 9], Astaie ol A ABAZ, A Fofat ()
o ATRAE ek o, 445 A B it 7129 o)k ERAS
FHO2 S Zane Y WEAYe] ©A 9 Folsh U AL 4 gl B 2L =
At A7ke o] Bl AHA LR FHNINAL B A7k 9 WES o]

198



$2] MRS APAY O RN F7120) ERo|§-2 ZegS Falck 1 23 =24
e omsheld mEER L A AHS DR Rohi, FFHOBE 2T o
o W& 59| w20l gol B HB|E Z7HAI7IA She Slolck o]9k e Ak B9
%8 EAS g0 B AYE AYATES] Antel YA Gk v, BEER 2 A
A FFAOR AT ARS BT EUH 71 FH% 3L YA et
ool EAA A28 e AU Fsha gt mEAAS A (2L

AR St

7 Ao 22 = Ao HEE Zlo] opy 2t tF Lo YA S3=
W-Fga.The] G o graeo] viE - e ojok 7
e ubetoll A A 7hA] A3 th A Q1 alga= Q. ke] A 0 2= 1995 FE A2
H HAR A Z A Z(FA] A AL o7 SHAIY %), 1996 == HFAFL -3
S HE AR, 19974 Al 3120037 E A 582 2
Al 5ol ek HAHEALR 0] 739, 311k Het FHEHETF YRR 19.14km/h
o)A 18.72km/hZ 0.42kmv/h 7FA3HHHA, B AL 6. Okm/hoﬂ/\1 23.14km/h 2 6.94km/h
7ot A7 Qe Ao ' AFE TR T3 A - 3% B g ol Rk S4ET)
Fe AAARs AR S S7HA ] B S3E Aol 715kt Bt T3
= 94 21.6km/ho] A 51.0km/h2 271510 136.2% 7HAI G2 Ho| T QJrk38) &
A} @ AA| 0] 79, AFE A A A S 7Skl 2heig 653,236t L A= E
Aot o3yt 79, A=Al AA A 2F 1.02%9] 84 A axprt 7 o€l

)
@
T o
rol
g
r:u _E é

oh

B AT AR olE U FAAT 7|3] Hlo|E 7|uko R Stol AFEAS 59
o Telu R 98-S 1) W amE AR FA e, v 9 A5 o) 87 AR 5
of B2 WEAH T FA7} AT, GDP, A5} S2)4 5 A Bl BAle}
2] 20009 o]0] Blo] % T 1| =S 2717} o} Hrks Aloto] Qeie. Eat
AL A YA o ol S0 2R AR Usfel A 1) A
B 50 AR AR S EsHA) Foledth. 4 DBTES F9) o B A ool that

H 92 7]7HE3] 20004 o] H) 2] A E7HA] EE t&iﬁéa—%l 7FsefRod, & o
Shobal At A4S 7T 4= L& Aloloh Ee R AT AR & A A Y] A

37) 7H42013).
38) 71713(2015).

199



o
=
Q'E
B
ol
0x

Ho 2 A AFAVISE AL AlSA Al tigt AlA 2 <] HE Y 24 o] 5Tk

o, RpEAk A AEA AL, 2013.

=7FR| A A|: http://www.index.go.kr/potal/main/PotalMain.do.

=7FEAZE: http:/kosis.kr/.

ZENEE ZA%2]: http://stat.molit.go.kr/portal/main/portalMain.do.

ZEFER (ZEFEEAAR, 2006~2015.

TIENER TH32} F7|0EALERAE: 2011-20151, 2011.

FEsfop, “AEA B2 119 2 7] 18307 A *104 o] 495k6HT)(2.8%)
27p 2012.1.5. ).

TSR, 20074 F/FLEDBFEAIY: WARAIA 2712AL 2 S22, 2007,

SEIFE, 2008 tiFuEHIARL ATFH 1A, 2008.

Ao, “BHANLE ot RN WA A28 colfuls o]2e] 87, 3
A zdcko el A7, A|127 A3, 2011, pp. 75-87.

57, “AHPEAS o] g3 mEa.ke) Halo] Tk A7 - ele] A v)
B9 FRE 247, TREEssl=R), A35W 45, 2015, pp. 907~920.

A, ARG Ao W2 FathiE wslo] T 97, (TS
w57, A12E AUSE, 2013, pp. 33~43.

WAL, “ET 37 WA AR O 2Ae) Feluls Ajs) BAlE FhRu-, 2016121,
H% [http://www.newsis.com/ar_detail/view.html/? ar id=NISX20161201  0014553066&cID=
10201&pID=10200].

AL, “BAA <771, 20136 39 A- Rl R S1E- 227, 2016.6.30. 1%, [hitp:/www.newsis.
com/ar_detail/view.html/?ar id=NISX20160630 00 14188099].

ups] - s A - el A A%, AR OAF A, TEAL 2013,

F

BARIE “IEH WEoxeg okl Aul Bl &=t 2016.4.18. R, [hitp:/news20.

oy,
N
ot
o,
N
)

200



busan.com/controller/newsController.jsp?newsId=2016 0419000098].
AUABA AT, “olluA] &L =RkE avel 2A7S 457, 7|8 AFHEAA
15-11, 2015.
AFHALEA 2 EATS], 12015 HAEAHT, 2016.
Xﬂi H-gof| et A+, A A A4, 1995.
3 Aol AolAe] FA - FH 891 AL S=ile s of
Ak Alﬁlﬁﬁﬂ%ﬁ% SHoEr, R AT, AR4d Az, 2015,
ol R T, “2} S-S54 2,0009F o] =3, 2014.11.4. B [http://www.fanews.com/
news/201411041230050082].
TEE, "SPSS g oS AAGRAL, WAk %‘ AL, 2014,
FLAEATY, “HEEA ALYLR Yok AT - SEATE A, 2008,
S W BT, “IF7M AL 20107, 2011.
S WAL, “A4x} 2016-2020 =7 AFAEEXAE FHHR A7, 2016.
ek, AN BYER A A Sk HFRIAY, 2012
Al faele, AR, AR 3.0 e 7P ARl ZHAP, 2016.7.20.
B [http://www.kpetro.or.kr/kpetro_bbs_photo/view.jsp? mnuflag=&bbs code=bbs pr
news&bd gubn=1&bd seqn=457&page=3].
SR, “SALBERG=2 Hul&il”, 2005.10.5. =, [http:/news.naver.com/main/read.nhn?
mode=LSD&mid=sec&sid1=102& 0id=038&aid=0000300925].
o1 - A 4 oA RESATEE 9 ERAMT Sube o] WA AE AL
Al YESBIE 2 A A3, TASEAEE, A4E A1E, 2003, pp. 1~11.
Bento, A. M., H. Lawrence, M. R. Goulder, R. Jacobsen, and R. H. von Haefen, “Distri-

15
X
R
[
o, ]101'

N

butional and Efficiency Impacts of Increased U.S. Gasoline Taxes,” American
Economic Review, Vol. 99, No. 3, 2009, pp. 667~699.

Burt, M., and G. Hoover, “Build it and Will they drive? Modelling Light-duty Vehicle
Travel Demand,” Conference Board of Canada. 2006, December.

Clifton, T. J., “Another look at US Passenger Vehicle Use and the Rebound Effect from
Improved Fuel Efficiency,” Energy Journal, Vol. 14, No. 4, 1993, pp. 99~110.

Fulton, L. M., R. Noland, D. J. Meszler, and J. V. Thomas, “A Statistical Analysis of
Induced Travel Effects in the US Mid-Atlantic Region,” Journal of Transportation and

201



o
=
Q'E
B
ol
0x

Statistics, Vol. 3, No. 1, 2000, pp. 1~14.

Mills, E. S., and B. W. Hamilton, Urban Economics, 5" ed. Harper Collins College
Publisher, 1994.

Mohring, H., Transportation Economics, Cambridge, Ballinger Publishing Company, 1976.

Noland, R. B., “Relationships Between Highway Capacity and Induced Vehicle Travel,”
Transportation Research Part A: Policy and Practice, Vol. 35, No. 1, 2001, pp. 47~72.

Odgers, J., “Have all the Travel Time Savings on Melbourne’ Road Network been
Achieved?,” A GAMUT (Governance and management of Urban Transport) Discussion
Paper, School of Management, RMIT University, 2009.

OECD, Environmental Outlook to 2030, OECD Publishing, 2008.

Owens, S., “From Predict-and-Provide to Predict-and-Prevent?: Pricing and Planning in
Transport Policy,” Transport Policy, Vo. 2, No. 1, 1995, pp. 43~49(7).

Small, K. A., and K. van Dender,, The Effect of Improved Fuel Economy on Vehicle Miles
Traveled: Estimating the Rebound Effect using US State Data, 1966-2001, University
of California Energy Institute (UCEI) Energy Policy and Economics Working Paper Series,
014. 2005.

Standing Advisory Committee on Trunk Road Assessment (SACTRA), Truck Roads and
the Generation of Traffic, UKDot, HMSO, London, 1994.

The Geography of Transportation System Homepage(Hofstra University): http:/people.hofstra.
edu/geotrans/eng/ch5en/applSen/ch5alen.html.

Tol, R. S. J., “The Marginal Damage Costs of Carbon Dioxide Emissions: an assessment
of the uncertainties,” Energy Policy, Vol. 33, No. 16, 2005, pp. 2064~2074.

Victoria Transport Policy Institute, Rebound Effect: Implications for Transport Planning,
TDM Encyclopedia, 2010.

Wheaton, W. C., “The Long-run Structure of Transportation and Gasoline Demand,” Bell
Journal of Economics, Vol. 13, No. 2, 1982, pp. 439~454.

Wolstenholme, E. F., “Towards the Definition and Use of a Core Set of Archetypal
Structures in System Dynamics,” System Dynamics Review, Vol. 19, No. 1, 2003, pp.
7~26.

Wolstenholme, E. F.. “Using Generic System Archetypes to Support Thinking and

202



Modelling,” System Dynamics Review, Vol. 20, No. 4, pp. 341~356.
World Bank, Cities on the Move: a World Bank Urban Transport Strategy Review, World
Bank, 2002.

203





