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<E 2-22> Tt x| 2824

SAFEFT U ALE ;
| su ”a‘; o ?q]- le) Aol )
=N 1,192.24 157
o7 B2 41543 5.5
Ax 7597 1.0
5 = 1,674.21 158
= A 105.98 1.0

A ZAAARR 2001, Pl JAIFAIAR, . 19999 7IE AR

2) 279 ouix] 2wl vl

<E 22350 2ASC] WEREAMY oUA 2MFS AAGE FE9
CDPZ U, S-elihehs mEnrhs wout frche o7k A vehy,
E2A AR oUiR] 1] Hlgo] AA FhluA Al 76% = ThE A
ATl i3] whe Folth, amz AF go] AT wELH AAS &
e oA Bt S2olA AAskE oduA) 4 vge HAE sFEoE
Bl 5 Qe A & ok

[e}

<¥E 2-23> UaFE9 ofL{X|2H|(1996H)

L= R Bt MR AH] HIE(%)

T &3 GDP3 A7 Ax =54 1=

(URFTOE) |(TOE/#ul$)| (TOE/S) |~ - e
3 29 54 0.6 2 76 9
J = 90 35 0.7 3 82 11
g 47 42 0.8 2 85 1
9 = 50 48 0.8 2 78 17
= 4 64 44 08 3 86 10
b T 599 82 21 2 80 14
oletg]o} 40 39 0.7 2 89 8

Ar&: OECD. 1999. Indicators for the Integration of Environmental Concerns into Transport

Policies.
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<¥ 2-24> T2 HERY of 4 X[aH|(1996H)

WEFG LR 4] As2 g5 oL A 4xH]
(TOE/ At - km) (TOE/ )
sk T 0.39 2.33
g = 0.11 1.09
x g~ 0.08 1.29
o = 0.09 1.36
= o 0.10 127
n 012 216
ojgz]o} 0.08 1.06

2t5.: OECD. 1999. Indicators for the Integration of Environmental Concerns into Transport

Policies.
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<E 2-25> F=9 U7 74y EdR714(2001.12)

(9l 2/ ¢)

3 78 Lk iVt his
s = 1,247.9 598.1 2.09
n= 380.1 409.3 0.93
e 1,125.7 738.9 1.52
5= 4 1,131.0 808.0 1.40
¥ = 1,327.7 1,218.7 1.09
ojgtg]o} 1,177.5 829.3 142
d R 1,099.1 890.4 1.23
F1 1) T, G, ool AFHY, 7|k 25 FASEA.

2) H=E HYrh, 32 2002410 71F9.
A5 TEA. Oil Market Report; 34134} 20024.5. F7H 720l M 4914
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AH T
T 2 1985 | 1987 | 1993 | 1997 | 1999 | 2001 | 5 5
7
dd8 | 3090 | 3305 | 2674 | 2380 | 1794 | 2034 | -26
q | AVHE | 681 | 624 | 602 | 533 453 42 | 27
'E_OX]-
4 & | 601 | 606 | 626 | 576 444 562 | 04
A A | 1108 | 98 | 704 | 642 57.3 551 | 43
998 | 3153 | 3161 | 293.2 | 2002 | 1392 | 1502 | 45
P A7V | 9%9 | 901 | 731 | 712 59.4 651 | -24
I+ & | 738 | 659 | 589 | 454 39.8 27 | 34
A A | 1589 | 1344 | 929 | 747 | 1053 711 | 49
e | 2174 | 2127 | 1867 | 1601 | 1207 | 1171 | -38
e A7V | 973 | 947 | 752 | 746 60.3 59.7 | -3.0
B & | 672 | 606 | 539 | 47 36.6 348 | 40
A A | 1151 | 1103 | 841 | 759 65.3 662 | -34
EZ3} 2061 | 2482 | 1584 | 1184 | 1193 | 1261 | -3.0
3 it 1193 | 1095 | 762 | 701 63.9 636 | -39
g wEFAFE 2001 2000 AFA FHA ARAEAF AT
53], 998 S8R gAY Hit A= A7) o 58 A== e}
wom, 2 259 98 A A 5FY AR 2] FYAREYG =4
UERSE
2) 8= A3 F FPAD %

=E]
A FHARS AR A AFsA SEUla oF 2% AA|skaL 9
T A7 S8R A FA AR 1269 kmE BE AES FI & FIA
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(&9 b, km)
A7+ FAE &
A7 A7 A=
TR 2 o 1 o i N
s | L g (s=ae 9 e ssas| 5L A
=261 (ﬁkm) =261 (ﬁkm) 26U (Xﬂkm)
S8 |2 A 7798452 442 | 125840,890 | 270,090 | 203.4 | 20,049,780| 15384 | 562 | 315572
Auts | 7382,144| 442 | 119,123,074 - - - 13,330 | 562 | 273,438
71EV8 | 416,308 489 7,430,473 - - - 2054 | - -
8| & Al 1,338327| 651 | 3L,776233 | 77,669 | 1502 | 4257,764| 11,225 | 42.7 | 175,070
8 | & Al| 2,245679| 59.7 | 48,959,058 | 243,697 | 117.1 | 10412417| 21,616 | 348 | 274488

=
oSt

1,574,085| 59.1 | 33,938,138 | 186,130 | 1182 | 8,030,886 8,677 | 358 | 113,608
32,219 384 451,463 3280 523 178,701 97 | 33.1 11,693
531,660 63.6 | 12,343,:8% 5959 | 822 34,637| 3464 | 41 55,758
107,715 59.5 2,337,728 | 48319 | 1306 | 2303495 8481 | 320 99,058
6,503| 519 123261 | 28450 | 1487 | 1,543930| 2,184 | 33.0 26,274

A 11,388,961 549 | 228,092,986 | 619,906 | 148.6 | 33,614,031| 50409 | 389 | 715916

A5 wEFAFTT 2001 2000 AFEaF FHAY HEIFRAF A .

]
ot

| = | o | e
ol

-
ol
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o |

3) Zo= F8Ae Ml

=
ut zﬂO o 63. 6km0]1 YEL 298kmEZ 7HF W Ao Z YERITH<
3t 2-28>).

<E 2-28> Fo=o FYH2| H|n

T ® ks e I =9 ol =
AEAR S 12,059,276 | 68,634,000 | 28,898,000 | 44,958,000 | 203,710,000
A7 FFF AT (Gkm) 2,624 7,461 4,677 6,012 42,086
10319 7733 7] (k) 63.6 29.8 43 36.6 60.6

2) s G 20009, 1 9] 1998 AR Q.
A5 AEHAFE 2001 2000 AER FHAL AEjEAL ATy



AR WERE EXTRE 19994 7|20 Z [A AF FR) 133% G o,
19951 ~1999 73737+ 7102 nFAIEFAY] A¥T S7HES 21.6% ©
ok 190 (19919 ~2000) =29 Hxo] §A-8S T27} A%w 20%, F=
7b At 34% F7FetsAnh Y sl tigk Bk IMF 2941 19980 T4t
o HIFS 9 1 o]$o = wid 819 Ul 9]e] FAp} o] FojA 1 Yt} 8}

A P %m0l UE FAo] Ax FAAu) of 3u) 4% e Agolh

<¥ 229> 2o} HTo| §X 72 Fo|

T & o1d |92 | ‘93¢ | ‘o4d |95 | 96\ | 97 | ‘98 | ‘99 | 00

T 2 14,659| 17,055 | 21,049 | 28,397 | 33,486 41,670| 51,626 58,939 | 71,468 | 74,787 19.8
TAEE | 2,00 | 2,500 | 3,810 | 6,500 | 8,533 | 9,160 | 8,277 | 9,581 |10,474|11,966| 21.3

d | gubEE | - : - - - - | 1489|8481 | 7457 | 8306 | 774
T |asEx | - - 2499|3243 | 3276 | 3,748 | 5,396 | 5237 | 5,620 | 8,319 | 18.7
A 2,100 | 2,500 | 6,309 | 9,743 |11,809 12,908 |15,162| 23,299 | 23,551 |28,591| 33.7

=29 dr o] BN (EANE)E FEWAHT QA5 a8 wEA A u}
g} yehrit zo)7t Sl Al Z Yehyith =29 Ao ExH|E&-S Hlwahd
< 2-30>8} o] w|=, YE ko] Aro) i3t £ & £4} vlEo] $-Euet
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st | 12177 | 3504 | 348(109) o s Al oo
=% 2 : S 80091/$2.2 A PgE ola
4 = | 9418 | 3514 | 2.68(0.84) oA o)A o3 tee
= o | 21491 | 7997 | 2.690.85) T o] gg}@q e
o = | 75338 | 9,651 | 7.81(2.46) o

A+&: Funding Transport Systems(1997). H=%(1999).
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() HE/)
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58 SAMSHCIol A HTEN
<E 3-7> FEHAEe HII2PER HE
(F9): AE)
THl=F W H R
1990 13,257 7,080(53%) 5,549(42%)
NOx 1996 11,932 6,255(52%) 4,791(40%)
H5E(%) -10 12 14
1990 51,218 33,265(65%) 31,394(61%)
CcO 1996 40,964 25,449(62%) 23,124(56%)
H-5E (%) 20 23 26
1990 15,950 6,287(39%) 5,726(36%)
VOC 199 13,807 4,785(35%) 4,267(31%)
H5E(%) -13 24 25
1990 16,459 693(4%) 467(3%)
SO, 1996 9,386 557(6%) 371(4%)
155 (%) 43 20 21

A5 EC. 2001. EU Energy and Transport in Figures.
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2e ol ATHEAH, 2000).

Tyt it SRl i eR S ofAd] tidt dEEAr 23S
R 2000b)e] mEE AL - A% g @74 e} 195390 634%% 01}
200040 834% % 2715 A2 UFERITH<IE 3-145).

<E 3-14> 230l cish H2td "ot

A= o Azt gAZ Az |gAzE Aok As 4ldekg
Hl%(%) 315 51.9 165 0.1
A4 S 2000. 21417] =W S FAL .
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Folol e wE2g QA wzte] #Ad) the) 1990l HolEHA
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WEASY 4%, FFo] 26%, F=7} 10% AAS= AoFE whisiy o
(ECMT, 1998), Umweltbundesamt(2001)l] WZH 5 =719 16%7} 65dB ©]
1 25 =25 e AR Ueth

Zhe] wEae] FAAE AZ A= Hlef =2 Ae & AUTH<iE
3-15>). FF eyt L5 TARE AR 2T Lw ATES
el AAe] FAANA 2F 10dB F= sojof & Aolth.
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o

5

=7} W 2 A =@
- = 55-56 Lin
A 45-50(F°71), 55-60(°k7h Lso

g w T2 60-70(571), 50-65(°Fh) Leg
- s 70(A1ZHAl Linx

= o = 50-70(5771), 40-60(°FZh) L
o A% 50-59(F%1), 40-49(°k7h L
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s 55-68(%h), 42-63(°F7h Leg
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<E 3-16> MESEHE 239 A2 8|1

— =2 | 1o
T &3 A28 33 Ht
== 65% 25% 64%
Ax 19% 4% 10%
B 47% 17% 26%

A}&: ECMT. 199%. Towards Fair and Efficient Pricing in Transport. p.187; Z-7}41. 1999,
s B ARS8 WAEet; . wENTATY peelA A8

4) WFASHE

Feluete] weigol e A= S (1999)00 g A7 Aol e
o, o] AFelME fFHe ATAAE o]&st
1997 7122 =2 fEe] AR ol - g A 4o L5 A
317 W& FEAWE 283 25 ARSA H1E-2 oA gEol A 7,2869 ¢, &)
=5 8341402 L5o] F ARA HIEE 12 56279102 A
tt.

G (2000)= A7l ol 3785 A, A5 1dB(A)S] WSt T
7HA HAH o oF 03% FFS WAtk 4 AHE AL AT
(2001)9] SAFellM = A AW SRR 754%7F 259 A=
A A0 2 yeisith A73200)E it SR
MEA] gl digt 73732 81H 71X SP(Stated Preference) 7% 53

25 1dB 7HAAA] 7HE AT 6.747H(H 3F 57474,
i 74190 02 AEE ]Ik AENFH(2001g)T 29 X A &

14) 1991 %JA E2WFOF Qg &5 ARSH B&-2 17/ VB tete] AN e
$#HECU/HE - km) 9.120]th

15) 4 o AGe ‘AME Ad S A T F A9S dFeE Sk

16) 20021 TG FEAXA AL = SFIAN] W FAT FIOHGE 71 2,1877 (6094 tH)
o] 82 =R A LAF= i%, ZJ% HAZ Qlef el 5o FAE FaE AT
109¢] 8,4005H1] wj gt -
thale] 1,496 oA 72} 2,0507+-9S H)A}3)
gt Qi

2ol sl AT FAISE LA
e 47 5 AL olPetes 2



+ 1dB 71 ARIA 73F TkmE 71508 EAIAS =45
2043w, 1 9] AR 47, AR o] X 1eivte, AR

I S BLY

2 729- A 0 2 APgstainh mhARt e 2 2 (2002) EA9F AP THES)
7

o) T2} Awo 8 ol am~5m)el] T AXule] 7|23 AZLFS )
&5 A&t AFHIES ST HaE Y] Fold wet e &
$<) 271 goldte] }eu o) ol7 sme W £ oI 298 Bt 104
o] FHdhs AoE Yehdth
<E 3-17> =Y 23H|E &4E At
AHAE) W 3 A] HHl§ 9]
AN (2000) |FAZHAR (AL A, B, F5) 0 03% T4 7}x/dB
717}~
F 0‘6; HA A5 H SR 674009 | dB -7} -
L 240,009
AMIER - 19 70004 | o
(2001g) ) HA 16,0008 mee
5 A < '
2] 7209
ARER _ fé EAAY | 4R |
(20022) Aqe | ARA | 16569
. = 8,402¢)
A |, - A= 8,407
2A|H]-8-H - dB-m-4
(2002) e . = 8,576
A= 8,843¢1

AR ME Seluetng o8 A 19803 thHE wEASHEol et 3
7P} elFoA Rtk w7hitke] EA] wet e Y3 FVE A7) wEbA
B7rHo] IRASA ARl HlFo] AoldHA AL JUTH<E 3-18>).

AR F el H7hek 251142 GNP 01%14 14% HEE A8
t}. Greene 9](1997)9l] 2l&} 42082 GNP 0.1~2.0%°l o]t} 393tk



<E 3-18> F=2 £3H[E X =MLY

=7t [7Eds % of GNP EREET
w29l 1983 0.06 A7 At
1987 03 -
29 1992 04 A )9 s
1986 0.08 AR e] As
R - 0.24
1990 0.2-0.6
ki 1991 05
1985 0.15 55dbA S $13 Wojul g
09 45dbA G ° 9]3F Wojn| &
=Y 1987 2.0 A7 ‘;1 Agﬂxg AHME)
02 WolH|-§
1992 14 A E)Ar gl 179 E]
RZEZOH - 0.1 -
1990 0.10
P= 1992 0.20
03 i .
EAS |8 c o 06 A 00 A7 st

At5: ECMT. 1994. Internalizing the Social Costs of Transport. A|7-3

Aen g2 T2 AEE Uiro] AWEY, < 318>9] 29124 ArdAE
w2 288 dEe 65U o2t Ao FrHET 22T A9l A
Aol tall §1 F1E o2 ZARE AT <F 31950 Vehd vleh 2]
9 143~188 ECUR 2 *}o]Z Ho|#| LYTHECMT, 1998).

<E 3-19> £39 EMIH4

(&9): ECU/dB - € - Q)

S7b | QsERe Zaes | B | ag)e |ojdEol] 291k | g
AAANA| 177 1.79 1.84 143 1.76 1.88 1.72

17) o] 2= <& 316> FAH Ueltes & + stk



3 TR SESEN) B(E - km) 2eHIE0] ofAGEoN e
T9)(Q) - km) Al GHT 2~5u) EA UrERT<E 3-20)

<E 3-20> wHEHe TERS2=E Q% £59 2FH|E(19914)

SrEdol =g | =d [oddol[aec] 3=
CEE=:
B/ k)| 5P 198 | 367 | 295 | 266 | 237
JEFEE
BCU/RE k| 108 | 1162 | 621 | 735 | 1295 | 881

A&: ECMT. 1998. Efficient Transport for Europe. 194p; $-3341. 1999. s &
AL3 874 R18-9] WiAist ey . e R AT oA AlE.

T e U &3 A8 IVVEA 5, B, 371
FAhe o] AolalAut FAE GDPY 0.02%5E oA A GDPY
Z7A] ZeH]-o] AZEQITHECMT, 1994). ©)5 A3} F 2|9} Fj
X8 A9 s AgHl8-9] H.ﬂ = GDPA 0.06-0.75% = VFEbstom olw) Hi 2

& L%’%(dB) Hstol fH%H %JP—% ©] 02~0.6% 0|7} Y-S BE AT A A
Al3FATEDY) Selensminde and Hammer(1994)+ 1dB A 74l it 2| &) Alel o]
ECU 2556/'d - Q102 A=HUASS EHAT
INFRAS/TWW(2000) Sl M 4-8(dB)3 WIPE A3 o7 7148 uf, 3 &
9] dBe] Wl tigh A ELJAtA Y] A7) Q) A5 011%E YERRTE 9
oA A g8 AT ARE U] A&gthy, <& 3-21>7 2
o] T A9l 1dBdl] th3t A7t H|Lo] A= 5H Aol A BAE 2% 549

18) 20009 71F 0.8 S-2lU}e] GDP(AAAS 713 9}476&% ]2.2 o]o rﬂfﬂ 03%E 28

|

Hlg o2 yPgdthd, fejuete] A ASulE
19) 1997'd S-Euete] 9 Apqke] 7HX| = 274 éﬂ( A%, 1999 o]u] o]E 7%0; Ao 3 o
9] Wl w2 FEZFALS 54802 Aol 132 64409 ol s Th
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BCMT, 1994 | o1 | FE7HI] 04% | F8) SARbo7az| 12 95019)
71 | ECU 1.72/dB - o
9
ECMT, 1998 g BCU1 = 10009 | OP2%E
i 4 o)
%O . . 15_ . ?l - 'y 7 u :
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INFRAS/ | A3 Al FUAE
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72

<E 322> XYL =9 g &Edat
(SH9): wwkel/ )
=5 82 2 Eg A
Sxce 583,184 1,041,880 525,810 2,150,874
e (485,974) (788,490) (13,777) (1,288,241)
. 2,641,811 1,014,760 1,481,543 5,138,114
- (2,201,917 (703,774) (208,006) (3,113,697)
e 329,725 429,297 251,041 1,010,063
° (275,129) (296,867) (37,850) (609,846)
A 3,554,720 2,485,937 2,258,394 8,299,051
(2,963,020) (1,789,131) (259,633) (5,011,784)
== ()91 FAE DAVE A FA9.
AFE: 71737 2001 2000 A= EE/EE ST FolA, . wE/NEATY.
200097k ABTE 19.6% 2] ALA F7F FA AW wFEFH B 1998
d IMFe] AA1917] g8z Qlste ﬂ%ﬁi Haskgloy, of% b 7t
At A, & F8Ape} W2 EFHE-2 WA TJHL9] F 0% HTE A

AFTH<IE 3-235)

<E 3-23> X[H7t

(=9l 29/, %)

91 | 92 | 93

94

95

"9

AT

00 | 2o

2,603 | 3,854 | 8,211

11,251

18,282 32,590

30,087 | 19,087

26,928

21,509| 264

12,305 (18,973 | 23,562

26,822

27,732 31,419

41,296 | 23,468

38,567

51,381| 17.2

1,674 | 1,972 | 3,866

uE b

4,665

5632 | 7,733

8,893 | 8,466

10,857

10,101 22.1

16,582 (24,799 | 35,639

42,738

51,646 |71,743

80,277 51,021

76,353

82,991| 19.6

3,535 | 5893 | 10,707

15,381

21,422 | 25,746

32,593 21,539

29,889

35547| 29.2

8,159 |12,092|12,464

15,201

16,203 | 25,979

27,082|15,822

24,414

24860 13.2

ME o

4,888 | 6,814 | 9,668

12,156

14,021 120,017

20,602 | 13,660

22,049

22,584 | 185

16,582 | 24,799 | 35,639

42,738

51,646 |71,743

80,277 | 51,021

76,353

82991| 19.6

gH 2 7o
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CAEIEATE.



H3E SAWESH U AIBH H|S B - HIF 73
AA o} o2 QIS A AL AgH] TJ8]a IR E A E 200009
WEEAHE-L IEEZE T3 A|G7F =29} 70] TAJO AT 192 47 49
19902 2=E AT
WEEZH L] F7F 918 B4 B, AA v]EF A|7H]Eo] A=
[&0] 542%2 71 Wi, SFHLL 37%2 71 A JEbT) EE 1A
S R1%% A wFE/RNE2 37| 25 AAStAL JUTH<E 3-24>). =29
TAHLLE A7 T2 RS TAE T 24§ =4 UeRdh
<E 324> FMHMAYH 20004 EFH|E
(S5l mRkel/d)
T & FrlE AlZH)E g8 A
1ETZ] 51,682 1,236,559 862,633 2,150,874
ez w2 i 363,323 2,750,374 2,024 417 5,138,114
A HbE 69,889 539,957 400,217 1,010,063
27 484 894 4,526,890 3,287,267 8,299,051
Mg 92583 2,771,553 1,849,958 4,714,094
HA} 55,110 1,401,807 1,204,047 2,660,964
o) 16,261 377,386 385,449 779,096
TAE Te o1 29,317 636,129 639,716 1,305,162
P> 15,759 328,685 366,657 711,101
o) A 15,957 330,705 352,550 699,212
=2F 3,304 166,313 109,837 279,454
27 228,291 6,012,578 4,908,214 11,149,083
=7 713,185 10,539,468 | 87195481 19,448,134
A& 277, 2001 2000 Asr wEER/UG AT Fo|RA,) | wEhEATY,
0o TR-HE-L1997d 2 ABAH7I=Z st Fko g 7HAadk g A9
slale wid oF 25% o] S7HES Holul Qlth £ 7VFo R e TAIFY
A 8o] Zou} AEELS A9 T2 TARE 2R ¢k 4% AT =)



i
©
Y
©
o

o1 [ 924 | 93 | ‘94 | 954 | ‘96 | ‘97 | “98'd | '99d |00
A97k | 166 | 248 | 356 | 427 | 51.7 | 717 | 80.3 | 51.0 | 764 | 83.0
TAF | 291 | 376 | 502 | 575 | 640 | 875 [ 1051 | 709 | 948 |111.5

Al 456 | 624 | 858 | 1003 | 1157 | 159.2 | 1854 | 1219 | 171.1 |194.5

Ab:: 717371, 2001, 2000 A= wEERYE A2y FolRA, | B AT,

al
Ad 1097 A2 wEAL B ASFE oR <3 32659 o] AF T 1.3%,

=
e}t A Ak SEug7t of 4u) 7h7te] S

(L—‘?;I: EH/ Ug/ K))
o | A AEA AE AL T= s
T | sEus A% AL ST S A A

1990 | 3,394,803 | 255303 | 12,325 | 324,229 | 1,707 604 1,593
1992 | 5230,894 | 257,194 | 11,640 | 325943 | 1,694 523 1,239
1994 | 7,404,347 | 266,107 | 10,087 | 350,892 | 1,541 478 1,384
1996 | 9,553,092 | 265,052 | 12,653 | 355962 | 1,051 352 766
1998 10,469,599 | 239,721 | 9,057 | 340,564 909 326 609
2000 |12,059,276 | 290481 | 10,236 | 426,984 549 225 347
AR
N 13.51 13 -1.84 279 -10.72 -940 -14.14
S7Hs

A8 AFH. 2001 "E=2uFehdwA, L A, 2001 2000 =FAIAE, .




APGAEE 200089 10,2367 0.2 AH T -1.84% 23] 74T HE o
FARLS) DA A AW 10.7% P2 2SI APgAEe} FdARE

) A%H 02 Pasha ek AEA SR Ue wEAL BAAS o
A D e RACIE) AFA PR BUTE GUATE B

<E 3-27> B ARR¥EY AR

(9: ®)
de AT AP 3
AP (AL E ) 0.04 0.36
1999 o ]
AP FN L =) 233 1.22
AE: ATEF AHE 199, AEA WREASE (A - FFAPIANL BAEY); A=A
2001 "HEFAHEA B GrlATE A L pa9lelA Al

<3t 3-28>A HH, 1909 EE 7|02 199874 A7 9=re] wEA

I AR AT AEHE 3.14%, G 2.77%, &2 24%, V= 1.37%, o1E
2o} 0.57%, =9 018%4 FastAaL, Feuehs 337%E 7HE =& A eS
UER AT H29 aEAL AP B4 Y8, 5, 2ot
ARE FEOZ YA o] YgES $Eluete] Asat SEuUSRT o
3-6M) 7k B



N
El
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V
ok
FO
Hl
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El
ofm
Rl
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>
oo
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i
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(F<1: 8, %)

TR | = | 9B | 59 |z ojgdgol MddE | HH

1990 12,303 | 11,277 | 7906 | 10,829 | 6,621 1,376 46,300
1991 13429 | 11,105 | 11,248 | 9,617 6,500 1,281 43,500
1992 11,640 | 11451 | 10,631 | 9900 7434 1,285 39,235
1993 10402 | 10942 | 9,949 9,052 6,054 1,252 40,115
1994 10,087 | 10649 | 9814 8,533 6,600 1,298 40,400
1995 10,323 | 9942 9,814 8412 6,512 1,334 40,676
1996 12,653 | 9942 9454 8,080 6,600 1,180 41,798
1997 11,603 | 9,640 8,549 7,989 5,829 1,163 41,967
1998 9,353 9,006 7,792 8,918 6,326 1,066 41471

SR
- e -3.37 277 -0.18 -240 -0.57 -3.14 -1.37
=7

A8 AFH. 2001, (T2 uEQRAWA,

<¥ 3-29> F=9| mSAlL HW

Eisi kn U g =4

AP () 10236 | 41471 | 10805 | 3,409 7,792
FAAE () 426,984 | 3,192,000 | 989,081 | 316,874 | 497,319

1o TR 1107 482 107.7 50.0 62.8
%637;.2]% AFAK(E) 39 1.0 14 0.7 13
FAHHE) 162.7 75.8 132.6 67.8 82.7

A2 ALAS() | 2409 9.6 117.1 80.9 839
Terge ) 8.4 2.0 1.6 1.2 1.7
- ) 354.0 156.7 144.1 109.7 | 1106

4L

F =7 g=e 2000, 1 &) ‘98d AEQ.
15 WEFHFE 2001, 2000 A2 FH AT HERAF Ay .

P

b



SN ZA WESTE Q) -k 710§ AAE o84} A
F3 0 0o ze BYA, A $OE A $F BT 01RT $F0Ih<
3-30>). 58t APREEL o] FAFY] oF 73] 1 FolaL, 5-&ae] AFgAt

= Abgape) of 108 o)tk it Mo A HAlskE AlgAE AR
S8 AR AT B TP T2 BYRE ARE
AT A=) ok 200u] AEZ UG

rlr l:tl ru2

=2
il nu

A A 109%0km | 109%0kmS AR
w3z} 6,483 142 46.0
2R A 2,386 71 34.0
o] &} 6,713 137 49.0
= %83} 24,599 3,676 6.7
2 E 136 402 03
R 1,925 479 40
7] ® 445 - -
Al 42,687 4,907 140.0
4z 54 186 281 0.7
s =4 25 241 0.1

T ERAYAE $1A9) 571 E3 2T 119/0) - km BEA L.

Ar&: EC. 2001. EU Energy And Transport In Figures.

Y| wHEAIRAFE A= HE(Q - km)ETE YPE A5k 750,
A7+ ArsAs 15750, SHEME Hx (% km)Ht} 8 AHs2k= 300,
A7H8 AsAbe 51298 A VERGTHEES, 199).

2) WEALTHIE
@A DB NLAFLANE hd REATIES AEST A 44
QOT)IH AFEF BEATIE 4 WHE AN A B]xjo o

)
& 5 /1A Welth, FAAEAES S FNASI AW i 5 7



<E 3-31> WEAILH|E A atH
T & SARIHE 2P
AN Q = \RE)EeN Q.
I 5(PGS)H] &
AE: FAE 2001 2000 A WEALTHE Al @ FolBA ;) wEs gAY
WFALIH]| GO A EAAA]E Ap=AE]E, o T Y], A8 AA|Z
2ol W u|EQl b, 15082 Al FA40 7 QlF) A EE 2]H]

h h
$02 FRY 5 9ok Ao e Aol AY A3 T Tk 1FUG

Ego Mo Alare FAA]] Ba7bA] aLefste] vl

o= . SALAE aE g AlY =
< W, BRARL e AlY Yo SeEAtald e tiREo] AhREAH]
g0 AZo] WYIFTH<E 3-32>)
<E 3-32> AMMAID 14T WSATH|E
(S<): 5He, %
T ® APALL AL A | I [ EEE AL
S| 246121(664) | 507.0(8.6) 98.6(9.7) 24.0(4.3) -
o gHg 13686(37) | 18760(31.8) | 475.0(46.8) 266.0(47.2) -
Aednlg | 3521(09) 452.7(7.7) 251.5(24.8) 1761(31.3) | 1358(90.9)
FAH & 526.7(1.4) 1134(1.9) 115.5(11.4) 65.3(11.6) 13.6(9.1)
TE(PGS)HIE | 10,2064(275) | 2,949.1(50.0) 75.3(7.4) 31.95.7) -
A 37,065.9(100.0) | 5898.2(100.0) | 1,015.9(100.0) | 563.2(100.0) | 149.4(100.0)
Ag: f73 5. 2001 72000 A WEAIEIE A 9 FolRA, L wE/EATL

HEsL ot Ax




oA TIS) TE MEAINI S-S <3 33353} o] AAH upgel FR o)
St Aok
<¥ 3-33> ET G{AtD vjAsE FO
(91 A, %)
e ZET
e Aea 9= 2| & H| 71t A
1990 2,172,782 13,360 8,800 457,679 36,218 2,688,839
(80.8) (05) (03) (17.0) (13) (100.0)
1991 1,796,773 9,900 9,850 372,662 6,849 2,196,034
(81.8) (05) (04) (17.0) (03) (100.0)
199 3,221,876 3,710 6,900 303,187 1,351 3,537,024
(9L.1) (0.) (02) (86) (0.0) (100.0)
1993 3,255,496 | 312,246 21,800 218,506 2,172 3,810,220
(85.4) (82) (0.6) (5.7) (0) (100.0)
1994 2,399,608 28,230 6,850 337,292 85,366 2,857,346
(84.0) (L0) (02) (11.8) (3.0) (100.0)
1995 2,198,397 16,268 8,200 738,745 48,891 3,010,501
(73.0) (05) (03) (24.5) (16) (100.0)
1996 3,323,475 4,850 4,200 521,765 29,326 3,883,616
(85.6) (0.1) (0.1) (134) (0.8) (100.0)
1997 3,069,426 4,070 7,000 173,182 18,849 3,272,527
(93.8) (0.1) (02) (53) (0.6) (100.0)
1998 1,530,940 3,720 3,160 160,999 14,761 1,713,580
(89.3) (02) (02) 94) (09) (100.0)
1999 1,576,752 2,215 3,190 242 368 3,235 1,827,760
(86.3) (0.) (02) (13.3) (02) (100.0)
2000 903,092 810 2,120 167,324 5,068 1,078,414
(83.7) (0) (02) (15.5) (05) (100.0)
AT
— e -8.41 -24.44 -13.27 -9.57 -17.85 -8.73
S7H
A5 A=A, 2001 2000 A=5AAH, .
Syl A mid JAE e wEA L BAAFE BEESH Yelda Qe



W, FAEIGL i F7hhE R0E UERITHE 354). o ARalS
TR Auglo] g wg Aol FAele} & 4 stk nEH S

2 2000 7|FOE oF 152 Y02 GDPY ¢F 3% AEo| o]Eth

El
iy
t:l
B3
o

<E 3-3> P2|U2t DEALTH| S| H3}
(e 2939)

T & o1 ‘92 |93 | 94 | ‘95 | ‘96 |97 |98 |99 |00\
WFARLRE | - - 19761007 | 95.5 {1099 |111.1|108.2|131.0 | 149.8

A& FAE. 2001, 2000 A= WFALTH]E A B Fo| RN, | B/ EATY.

2. FYuI9 MEH HIE FF(2000H 7|F)

IS )it

WF FEolA Su|ahe AL A IR AdH] Bt ARE 3 B HRRe A
2H 8712 aeaof FTA Q1 AFS] A WSS sttt & 4 Stk olH %
AFE] 2] B8 58] (internal cost)Z} ]F-H]-&(external cost) &2 THE
ATHECMT, 1996). W18 A|g71A 0 vhg=|o] GARzL 7iQle] 24 #]&3)
= H-§olaL, o FHIE- A3t A F ol Ao FFE A A AakA}

LY



U 2mlA4e] BABE S ARG wgEA R wE2 v gk

® ATOIAE A 1G] WNT ol EE B8 ¢
£ ooz Bgsle] #4 el mek Aol Adsle Welg EE 2
2 AR e SR ES BT WL WA

= MY A5, o s 3 F7HHY AR aHlY 5o

lo U
=)
9,1‘,
=

= k. SFA % INFRAS/TWW/(2000)

ANE WElgo] ] Yeolw B BT SRuIGoR e

r o

AAA F7H) = o187+ HEAR+EA

o) 87T BAA 73 FAI7F ol 83te g A= AAle E8TIAE v
3t ol= wEARL B &5 So' Yehe H3 4

& A9 B840 Aot 0 Bk, WEHAZ A% 2EHL FO.
HAR o] 872 8 Thsditt.

Ale 713 (option value)= 734 A7} 1Al ol whet 244, B, w4l
9 o] 87HARZ FEE 5 Sleh 2t wet Je7HAE 7j9le] e, of
B, FrAZ AR FES71% @k 7iQ1e] AdE7kAE vleel] BARA A4l
MA fr&stl 229 F $l= 7S FH] 93l Fojstele 72N B
AR Q&) FofH= ZFx|oln. ol 1A (vicarious value)= AH717F obd
E Aol AgRtegd de 4% deuSd o3 7hxoln, fil7hA

(bequest value)= 7|2 Aol Al f-&38HA 2205 WESIILA} 3= 24419 7}



i] ojt}, EA)| 71X (existence value)= T=H A o] AL A #Y T A =ZH
o] 8717} glar v} MUl A= F-83HA 220]A X AAZMN= &

o} ZAske 1 A 71NE ouR,

r {

7¥A) ¢ F 5
Ag s JF 7HE By o TH =
£ 9 A
T 24 A5 HE O
Aod, ZEEE L g0 FOANTY 0
%@7]_}\ o1 TeE
OPYEAE| FTUUA A& AHHE o|o|O
E 72 T, oA, FARE O
- = .
o A= Q17+ ?\igﬁl /\u;_, 7;17;?1?;;8;51&} olNe!
S A ==vl= e & X%
E T WA E]-8 S
oA A7 i THRE O
AR Qg
WFHA Ak nlg(AANE), | O
s AZE AIZEZHAHIE(7]13] 118
=r 21N A o ALHle
‘33_‘—%‘:} ]E-J ]’H]o 0|0
EF WFAHA E7HE O
A Az | AFE, B [ Al eu gl 2R+ RN
{STA - O
AE - =7 I} +1E74H))
o7t Kohis A EJAH] & ©]l0]|0O
Ex0)8 T EAegA EA7IAH & 0|0
PEL ! A2 8- 0|00
EYed [ AREANIE, ARFETHIE | 0| O




aEe] A HES FUSE Aole Ur10d, ek, A% - AF, B,
A3, EXol o] TE AR L A 2] Wl S glor] o]F
8 Y ot SSIEF A v vhersbl ViR mebd <3 335>5h
2ol 33 F7ol uret Bk /bsd XIS 424G Bpe] BYslolof

2) 9] B7HAH

Seluet 22aA Heke I3 REAT, B7]99, AT, nEER,
T AR st AEE AREA B8 oF 342U 02 GDPY oF 7%CItHE
714, 1999). SU3ER(UBA, 2001)E aLE oA HASHE AF3] A &S AbarH|
o, W79, 247k, AdR A, E3HE T & AR %To}q A
Z3=t 8182 1,3129ECU(19959 71)olH o= =Y GDPY oF 7.4%
& AAgith Syt % kSl Hlg o2 e v 7hA] & i &

Q9] A}3)7] RS GDPY 53% AEolu}, FEEE A H-&olA 2AsH=

(4

]

e HE 2 20| Ho|1 JITHE 3-363).
<E 3-36> 813 SYo| LEOR I3 ABIH B8

(Sl 2(3), JECUEY), %)

Al WAL | gr1ed S il wEEF

= | 338(1000) | 111(328) | 26(77) 16(47) | 185(47)

=9 | 924.6(1000) | 4322(467) | 309.0334) | 868094) | 96.6(104)
Seluehs WEEG WGl HA ARG 50% olde AL FAe
10% =2 et T3 S th7|E g Q) =7]= 423 o

)
g FHI0140) T2ol el Tug A B A hebath A1E wge
vieebttel ol @ 48t Brbpel met izt & 4 gick

<E 337500 et oJA(S] - km)oll g S A13)E Wl §-L wEALT}
A w9 559] 25 A5, 11 o2 = | do] 18%, &4



16% BEE AAGh HUo] UG MEOE Qs WS A5 v g

) o 6% B2 $A MEEIG 2L o S0kh 2] A% 2 43

oltk. SHE(E - km)olH AY EL MERTL t)712do] o 520 2= S A
H

Aok 2 eemE A w48 9, 59 Fo s

<E 3-37> S FZH el ARH H[E

(&): ECU/AA(E) - km, %)

QA o . AAL .
A | g | 0 B0 e A e | oA
&7 47.7 7.3 209 | 188 2.6 1.9 10.3 6.9 1164
V| (@10) | (63) | (180) | (162) | (22) | (1.6) | (88) | (59) | (100.0)
SR 119 84 433 | 16.6 3.1 22 114 | 106 107.5

(11.1) | (7.8) | (40.3) | (154) | (29) | (20) | (10.6) | (9.9) | (100.0)
Ag: Umweltbundesamt. 2001. Auto und/oder Umuwvelt?.

ST Ee) A48 Hgo] GDPOIN AXFHE W1 &L <I 33853} 2
o

<k 3-38> REHHS usSFE AEH H|

0f0

g E | GDP thHl A}5E HIR(9%6)" | GDP thH] AH3]A H]-g(98d)?
ALINES] - 0.2%

71%-H 3} - 0.5%

7199 0.4% 0.6%

& £ 0.2% 0.4%

WEALL 15% 25%

wEEF 2.0% -

At&: 1) ECMT. 199%. Towards Fair and Efficient Pricing in Transport, p.14; S3341.
1999. Fas B ARSI SR80 WAshEel . wEAEAT oM A9lE-
2) ECMT. 1998, OECD. 2000. The Road from Kyoto °llA] #91-&-



ECMTOIM < 19969 s iR aEo = Qg ASE Bl&& |
7HA] 0 2 FHEete] At 29, T AKSA 18- GDPY oF 4% W EE 4
Z530H, 1 FlAM wFEF] AY = 1
FTERS AYstal 7WA A E 718w sk
gt A3}, GDPY 4.2%= VEFgt 1HeF 1996'd GDPellA 24|}
HlETHERS I w9 ARSIA w8 <k 7% 011 o]& Ao

= TUS FEFE T o) AR HE- <3 3-39>9) Zo] o7
7490l A=r} of 3ujoll A oul, 8E2 oF 2HH°1W 4] A2 = AHEH
ATHGreene £, 1997).

o

<¥ 3-39> fEe = -Hro| cie|d AlEX H|E

(&91: ECU/9R1(E) - km)

7 ¥ Fa | A | xe [opled[eds] 3
co | =2 | 45 | 063 | 066 | 076 | 66l
TS [ EE [ 021 | o4 | 024 | 045 | 135

oerzjor| =2 | 233 | 030 [ 05 [ 05 [ 374
F= | 011 | 056 | 011 | 026 | 104
goee | == | 182 [ 027 [ 075 | 062 [ 346

A= 0.18 022 0.16 0.35 091
== 2.08 0.19 0.92 0.94 414
A= 017 0.14 0.09 011 0.51
== 2.55 042 0.52 0.79 429
A= 025 0.70 0.00 0.01 0.96
== 233 040 0.50 0.59 3.81
A= 017 0.05 0.10 0.11 042
o= == 2.63 040 1.00 0.66 4.68

A= 0.12 0.15 0.55 0.54 1.36

47 | 29w

29~

R}




= 1.78 011 1.02 0.75 4.63
A= 1.08 0.51 0.46 0.27 233
== 143 0.77 0.98 0.80 3.9
= 042 0.19 0.23 015 0.98
== 212 1.36 2.77 1.77 8.02
A= 047 0.24 047 0.24 141
== 0.72 0.27 1.50 1.30 3.79
A= 0.60 0.19 0.76 0.54 2.09
== 203 1.38 1.54 146 641
A= 097 0.55 0.59 045 2.56
== 3.65 2.39 210 2.04 10.17
° A= 116 0.68 0.57 045 2.86
== 2.07 1.51 218 1.44 720
A= 1.39 0.72 0.9 0.53 3.62

A&: Greene et al. 1997. The Full Costs and Benefits of Transportation : Contributions to
Theory, Method and Management.

o|go}

/A=A

e | 2909

<3 340>l Y] INFRAS/TWW "2l of 3t alge] F ARs] A H]g-2
5630¢] EuroZ GDP¢] ¢} 83% FFolth 1E9] F Ak3|F H|& Fox] T27}
F NO%E 7 EA dergor & (5.7%), AE(18%) o2 et ==
fAe] ALl B8 Hr = el WAs= ARSlA Hl8-9] of 508 Ao o] &

o,

7 | A% |2y EAIA S
22| A1 | &S - I ER | 7
b o | W | A% Bey| 0| " A
T

H]-8-[155,600] 36,500| 134,300[ 121,800| 16,000 | 4,450 |4,450| 33,300 | 56,500 |562,900
%) | 27.6) | (65) | 239) | (21.6) | 2.8) | (0.8)](0.8)| (5.9) | (10.0) | (100.0)




M SADSHY U ASIK B8 BT g7

<H 341>ES HH, SFaFAA oA RFel os) LA EE AHSA ulg-2 A
Ae] 389 20]aL, sHE M= 389 1 ARE AA T A9 ¢ ERAA

£ 87 Euro/#9] - km, E|XE 20 Euro/HQ - kmE =27} dxrt) o
449, 3H22] 739 TZl|X= 88 Euro/ HE - km, XM= 19 Euro/ HE -
kmZ =27} HEHTh oF 458 A 2 E ATHINFRAS/IWW, 2000).

<E 341> 7Y 175 nSaH Ha ALEH | 820

(&9): WHEuro/d, Euro/ % 1(E) - km)
_ | A4
4 wiulko)(E INAZE] | =A
;L}‘ ZHlg| 7| g | kII(I | 2o _tj_og] tB]_; EL 03%1 4| 71 A
ks
= 7| 20614 | 226585 | 331 | 45 (172|148 | 28 | 14| 48 | 83 | 8.9
= 30,474
o= 9,860 | 104,041 |105| 55 |387|158| 36 | 1.7 | 56 |11.2| 926
%) o7 | 349 17257 | 16 | 35 | 65|57 | 06 |09 | - | 40 | 228
604
= & | 254 13845 | 00 | 40 |53 |49 | 05|09 | - 37 | 192

A} & Silvia Banfi et al. 2000. "Accident, Environment and Congestion Costs in Western
Europe". External Costs of Transport. INFRAS/TWW A -4].

AN} 3= B e pEgol] whE ARSA BlES AR, aEAbL HlE
& oF 20ul], A3 2 A HE- o 7ul, 71303} W82 o 3ul], &3-S oF 14

HiZ BE 3R T2E FERT =4 A2EATh

3) B7PEs 3 A
B Ao Bash HE9 B34 seksty] Slstel e A2 wgo)
S E 280831 ZAAN S E EACLgHI o S T, A
A7k g SASGOM, WEAY

BolAlele] wRe £ di7]egn§3)
2

20) Zt=pell ek Hep AAE JRe <F5 3> 53130



A w5 A}Wq HlE-& 200038 71F 02 AREs TR viee] wER
H 3 7)IEdEE 201004 0.2 s, 318}

3
;}3}{_ 1o] WS o) mERES] A HEE 2 A T

. g7l 4
£ t7] | &7l o 870 ols) A5 - dgs TR
3le] g/km ©HIE BEED Qong AER} SEUFY ARd A

<E 3-42> £2o| I|2H=Z WEAT

2w | FEE| R4 £2 92715 (g/kn)
v (t) |(km/WH )| CO | HC [ NOx | PM | SO,
§ A7Fe- | B)uhe| 7554191 | 16,1453 | 256 | 043 | 045 | 0 | 001
2| 8| LPG | 529735 | 742337 | 636 | 077 | 084 | 0 | 0.00
| 2808 238316 | 621 05 | 143 0 | 001
. 23 | LPG | 548071 | 238316 | 617 | 075 | 082 | 0 | 0.00
. A% | 729464 | 238316 | 116 | 009 | 142 | 034 | 008
1 =8 A% 41| 193448 | 166 | 063 | 148 | 062 | 0.09
ha | AS | 101466 | 466154 | 997 | 134 | 119 | 1.93 | 0.09
suke| 36573 | 223090 | 621 | 05 | 143 | 0 | 001
= | &% | LPG | 136278 | 223090 [ 617 | 075 | 082 | 0 | 0.0
o A% 11,795,750 | 223090 | 157 | 013 | 148 | 036 | 0.07
T8 Ae | 207440 238631 | 166 | 063 | 148 | 062 | 0.08
uld | A | 312,088 | 343069 | 12 | 142 [12227] 198 | 0.08

T2 SO WiEAISE A7(2002) AFZoA AQLE &
A AT, 2000, "H7 LG E A ZETH(99),

of g BAL JSHE ALEA PR HAEA FROT TR B 2

A E2e Are] g0 Qs WS R g Bl
g £ 4E AR $R URA g9tk AHAEA RN =
29 o] FARLEASE AEo] e vlmt <% 4> AT



Mo SYuSEd X AlEH HIE 24 - EIL g9

9] o 60%2 T Aol vls) wor, 1

o2 BHE 9RE A8she AYEHo] of 180‘?}EHE A S-S o

| AR fsEhe 9] Aol iEE el B

o= }Ocl ] =712l tigk A

S} LPG Ao 2 e o] 7] @2 wE2 S8 Al vis) wol Mz
g o]z Qs ti7]e] S AFATIE F8 8Q10 = Agsta girk

T 2= 7|2 9B WEATE oF T4 H0E BRI A= &

o} BEAH197)A ] L Ago] wEr A7 QAEAE TEs)

<E 3-43> CI™7| A & C|ASAte| v &A=

(S9):kg/ ki)
T 5 €0) HC NOx PM S0,
oA 7132k 26.36 10.66 64.36 416 1.64
oA F 2 15.07 6.2 37.75 2.68 1.08

* T4 5 2= NDC(new diesel car), CDC(city diesel car), A|v}S o2 FHEEH o]F
NDC9} CDCE &gl B2 Afrk&gol ZAs wiEAlTE Jehlils.
A 2. 1997, THAZIHY WSk Y7109 A% 9 ARt B A .

EL
Ht
2
X
o

o 7L = MlEEFS Aol WE wjEATr A7t dBanE
[o)e=!

-°4 o2 AT 3tk o]5 ARE ol&ste] =29t ARl tred=



Bl 2H(ke/d) x

T

107(-3)(=/ ke)

m
-

) (==

TAY AAAA G 2
T34, 1997. "R B wiE7tx t)7)

AT (

.

o
T
oy
o
E}

e

e

off

s

vA

=2 &%
SO A AeH]

o]
j=

=AM 7|2

3

ke/
ke/
.

A

29

d

Z

3l

&
L

R
=

[e=]

=

238 ki/d

77

T

.

o

kt/d), tAE2}

1 Fo] lujstez

ks

=

o] of 40ufe] ]

]

gl

S

d

%
Lld

=
=

!

1047

A

A

A kt/d, HAEA

A7)
20001 E ol X2l AAHI K365

288

.

T

}

127 ki/ 9oz

o
FUSHE B0 THIT A

o
L

=

3}, A 718t
sk @Al JAsae Faedate Anks

o

=z

KR
=

Holal 9lrh.

Fe o

|

=

T

.

]_

of A7 A 7129
Hoe SIS

3
0|

Y

A
FARFAE, 2000a).22) o} Aol AMEH T 9] o

LY

zre] Aol

Fo A

el
5

) ki d)e] Az o) v

QS

&
Vel uke} o] TRoXE 15153 &, LM E 36

o|aL el AH-E YA
o IR R B

HI1A|(2000)914] 19993 7|Eo=
23) <3 34>%}

&l AHE-S ATK

Qo).
(66
el 27

9



M SATSHY U ABIA BIS 24T

345> 7 [2H=2 S ET

T & CO HC NOx PM SO, SHA|

jz}ﬂ% 3uke| 3122289 524447 54,884.0 00 1,219.6] 420,777.3
;} A | LPG |250,101.8] 30,279.6| 33,032.3 0.0 0.0, 31341338
suke-| 33755 2718 7773 0.0 54 4,430

. 423 | LPG | 80,5888 9,796.0, 10,710.3 0.0 0.0, 101,095.2
N A6 | 201658 1,564.6] 24,6857 59107 1,390.7 53,7174
ST T8 | A 8160 309.70 7275 3048 442 22022
2 hE | A | 47,1568 63380 56,2855 91287  425.7| 119,334.7
S| 50668 4080, 1,166.7 0.0 82 66496

=| 2% | LPG | 187582 22802 2493.0 0.0 00, 235313
3 A | 62895 52080, 59,2909 14,4221 2,804.3] 144,621.8
T =Y | Ae | 1059400 40206 94453 39568 510.6| 28,5272
| Ae 1284813 15203.6 130,836.8| 21,1994 8565 296,577.7

A 940,230.4] 128,124.8| 384,335.3| 54,922.4| 7.265.3/1,514,878.2)

9 o7 543000 22041 13,331.5] 8802 3488 22,194.6
= k= 33205 13428 8107.3] 5240 206.6| 13,501.2
- A 87505 35469 214388 14043 5554 356959

ERoXE o LPG A9 4 $-912 Qlste] CO7} 7P wol A
&3, I o302 NOx, HC 2.2 urE}% Hhd, Ao e s
71 AEL S Fdehe Af7F diFES ARSI, NOxe vj& o] 7H
= yehter 1 o502 CO8t HCOZF %ol BAshk= 2oz Yehdt

E2oME CO wiEF] oF 60%, HCO| 7255 65% A=/t & A5
AHEERe 583104 BlE 5, NOx, PM, SOy= A#-5 ARE-dhe 2l A
go] wiEH Ak

AN} & ?%—6}04 A87] Sl T2A S8RV WA= Ao
2, 'EY' 2 52 15tk A4S 3l ARShe tiFEe dse 3
HHol At LPGO]EE o} 9ol A HlEE = CO9 HCY| L 81=0A &

= AE FHER A= &A= NOx, PM, SO7F

12
l‘l r



Aol nT} wol wjZElE Ao veh

ARt o g £2 9 Hro] 84S vy 95t 7IFo R Hol o]k
= RIE) - k'olth. AA) H=o] gt oFF FARE A mid 2
Fata oy ERoX 9 HIPYPE AT sE] gt FEF ARE LA
AR Qe 1997958 4 FAAEE FRHA 23 vk A Z2 oA
= tREo] HIFHE Agoln o] g 5% FRe 45 9l
e Beolth, AN WER00Ih AR} Fo] HEE AN WET2002b)2
2o 910}‘34 —m_?ﬂ"ﬂ fH'J TEE B AT Gl A o] A A7 57 FAA(F-
AF A =3holl e FEFS ZARIGAN, 718 A - o WY
TF AR= ﬂf‘ﬂobﬁl ookt

A7 Azl 2EFH002b)AA ZARE B AN FE g o83}
12} gt o]egh B ‘ﬂéoﬂ 9J3}e 46659 2 - kmZ 4HEE STk 32 3dvit)
= oY A A A T9(2000) 001 4 AR Bt A A # ARl &

o & - kmZ AEHUH<E 3-46>).24)

<

<E 3-46> AEH T MAAY A HHYET

o241/ SE(E/)
83| 9A | 2o (59 osta[gdw sl A8 | 23 | 9F
178 | 215 | 227 11.36 1882 | 065 | 153 | 499

AT gAME YL 3o gorg ATEANAR 7AE AANLL

3243195k Q1 - km$} SEFEEF 10,803W Y E - kmE U2 AL} th)

24) 8RN E BBS 2Y(L5E oleh, FI(15-358), HYESE ooz TR Yo
U AUABAATA00)NE 6FFE FRE AFE BT AANFS AHSIHEE A5
SRSt BT $hS 085l BRI S Qe V12 3EFE PR
AHg3sich



ERE)

ol

E 3-47> 20008 $44E o 2
=

B Al

~km) | 466589.7(935%) | 324313(65%) | 499,021.0(100%)

o 1l
SZ(ATHE - km) | 91,7230(895%) | 10803.0(105%) | 102,526.0(100%)

<3 348>0l| A9} Zo] FU3 TS 7HAS AdElolA AARE) CO &
aok—e— =271 =Rt} ofF 9uf, HCY vlj&7- oF 382l ¥HH, NOx, PM, SO,¢]
2 1 Ato7h gl A0E Yt o]gdt olfe 2 AAFE] g

2ol ?4%%% AREERo 2 <13 NOx, PM, SO,9 vl &3] Atz oz 27
7] wjioltk. g, stE XS] th71 L HEA-S oF 2uljellA] 8ulj7A] =27}

<E 3-48> s&HY o ¥ =9 U722 WEY

(9): kg/eI(E) - kam)

T & cOo HC NOx PM SO
&7 =2 1,531.2 216.5 388.1 32.9 6.6
K A= 167.4 68.0 411.1 271 10.8
55 =2 2461.7 295.7 22157 431.5 45.6
slEs 307.4 124.3 750.5 48.5 19.1

Fasolr Bske 7] eded Y] e AHA R sk A
2, CO%t ch 70% o]l 3uhf-o} LPGolA Wl EHTH<E 3-49>). NOx,
SO, PM2 tii-2 Afr=5H BAH, o]5 252 53] 2871 4% 5 9

Aol HAshet FL 2 FE F8 IStk

25) Ax AAFEF AN S HHo] AAete HlF 414%0|th
26) 71:1 }4+(2001) ol A 200010 017%*—8— BAE, e —‘?‘ﬂlﬂzii =3 FE e
Q_ cq 0

e 48%, &L 10.6%°|th



3-49> HEd H7|12H=H2| HjET
(B9l E/9)
CO HC NOx PM SO,
Furg 320,671.2 53,1244 56,828.0 0.0 1,233.2
(341) (415) (148) 0.0) (17.0)
A o 270,1104 32,644.5 281,271.7 549224 6,032.1
¢ (287) (255) (732) (100.0) (83.0)
PG 349,448.8 42,355.8 46,235.6 0.0 0.0
(372) (33.1) (12.0) 0.0) 0.0)
A 940,230.4 128,124.8 384,335.3 54,922.4 7.265.3
(100.0) (100.0) (100.0) (100.0) (100.0)

LAEAHE
7HA] el e 7] LG Ed st
H-8-& 4SSl fg 2 71 ?ﬂ?(fﬂ SHA-F-3 3], 2000; 7<m, 2001; 77

o,
El
offt
-3
Lo
e
=
N
to
o2
ox,
k1
it
=3
ofo
o
i
ol
N
L
FllF

7, 2002)E°] =AU FZol= NOx, PM, SO0l thaflA 217ke] A7 o}
et = A 24, wold A e, 7E2E 74 T8 Est ARe

A18]A H]-§(Markandya, 1998)3%} &4l COSF HColl tlsiA = SO.E 71522 4
A3 7)ol Aol ZABE AH=3 AFS) 2 W& (3= et ]E €, 1998)0]
ATFEGeH, 1 ARE HE3 iEE Ade <iE 350> JERSIT

<E 3-50> 7|2 2ol o9l AlEH |8

(S 719)/E)

T 5 cO HC NOx PM SO,
o] o HH]& 6,376 7410 7,671 25,045 8,616
BASE= 0.74 0.86 0.89 291 1.00

F Aed tngy FFeE-S 20008 71F0E 1,131.039/$0]

<3 3-49>9} <3 3-50>2 o] 83t thr|edEA e FH]LS 2000 7FL



2 A3 Ay, S uSadd o3 g7 vl8-S =204 11% 33109
A(AA: 1,7839 9, &

<¥E 351> AE5H 7|2H H|E

(& o=1/d)
¥ CO | HC | NOx | PM | SO, | A |5Hd/d)
f;x}ﬂw% 34119909 | 3,886 | 4210| O 105 | 28110, 37.2
% BA | LPG 15947 | 2244 | 2534| 0 20,725/ 391.2
kg 215 20 60 0 295 129.5
. 2% | LPG | 5139 726| 82| 0 0 6,686| 122.0
- Zfr | 1,286 116| 1894 | 1480 | 120 | 438%| 67.1
ST T8 | B 52 23 56 76| 4 211 83.0
=2 hE | A | 3007 470| 4318 | 2,286| 37 | 10,117 997.1
35| 323 30 | 0 1 444 121.3
e &8 | LPG | 11%| 169 191| 0 0 1,556 114.2
o A | 4010 386| 4548 | 3612 | 242 | 12,798] 713
T =¥ AR | 676 298| 725 91| 44 | 2733 1022
| A | 8192 | 1,127 |10,037 | 5309 | 74 | 24,739| 792.7
A 59,952 | 9,494 [29483 |13,755 | 626 [113310| -
N o] A 346 163| 1,03] 220 30 | 1,783 -
= st & 212 100| 622 131 18 | 1,082 -
- %l 558 | 263 | 1,645| 352| 48 | 2865 -

ERol A shs t)719 9 S-S AEE AR, SAuTTEE A
A7Hgol AW Eom HYEY, B o7 Yelal, ofE Al T/ 2o
=2 A4 7199 BlF9) oF 65% FES ARSI JATH<E 3-51>). =29 2}

F 3o t71eE e EHATE 7P 11, O U0 tRFEY, g4

o2 Uiyt o9 g d9irlge] £ off= o A5 Hls) 11 F



WA 2o WEA Fo gelelgha 4T 4 Aok
9] TAFEHQ - km)el thE U719 M- BAZE ALY e 2459
o= WEHRT 1 T A7HE(1299)% thANA14D)elH F1A7h A
e 55908 A2t hELFY Fa9 4TS SRk 29 o
7124 HEE A7k $8249 ¥ e Aol7} gt Aom Yehirh

o}, 2471~

Foz Qs WAk 247k~ gl B B4E CO, CH, NOE &
°]  COF U8 AFAFITE 20001 IPCColl A L33k 2458 24
HEAIg = <3 3-52>9 2 (ﬁ@ﬂw, 2001a). 53], CO, MiEAT< 4
AREeE @ W29 WP EZ A TR Aol Hlal vfg- A Vet

o &
N4

facs

[>
o

mlm

<E 3-52> 2HItA| AFZY vjiEA T

(&1 g/km)

T & (€0} CH,4 NO

a3 A7 | 3 205 0.02 0.05
) A LPG 180 0.06 0.00

3 205 0.02 0.05

29 LPG 180 0.06 0.00

W2 AN 190 0.005 0.01
=3 A 280 0.005 0.02

B A5 1,011 0.05 0.025

3 396 0.03 0.236

A3 LPG 180 0.06 0.00

EY 7 235 0.05 0.02
= 735 403 0.07 0.02

o3 A 1,011 0.05 0.025

o

Aol o3k A7k wiE g AP t7| L AE 2 WS AP

¢



=
Hrk
<E 3-53> 2MIIA9| AEH Hj &k
(T9): TC/9)
T 5 O, CH, N0 Al TC/H
g A7 [ 35| 68189200 13970 | 515577 | 7,348467| 097
°° aA | LPG | 1,930,460 13,513 0 | 1,943973| 367
3 30,390 62 2,298 32,750 144
2% | LPG 641,196| 4,488 0 645,684 1.18
WA 7 900,821 498 14,698 916,017| 126
=8 | A 37,538 14 831 38,383 151
N | A | 1304155 1,354 9997 | 1315507 | 1297
3 88,118 140 16,280 104,538 2.86
2% | LPG | 149247| 1,045 0| 150292 1.10
E¥ AS | 2567574 11472 | 67,740 | 2,646,786 | 147
=8 | B 701,433| 2,559 10,791 714,783 267
E | A | 2952,150] 3,066 22630 | 2,977,846 954
7 18122,011] 52,182 | 660,842 [18,835,026

T TC=12/44 - t CO01M CHoF NyOO Wi aFe A2 dslA| = 71 3het
FAJ(CH; 21, N;O 310).

mEbA] E20 9 A7F 2A7E wiESFES oF 197 Bl o] 2t AEEE
T AR 827 B2 AR wiEw F oF 40%S] 2A7k=E wiEsh, A
S 9RE AHSshe EEYH AFEY] O U5S A A7 <84
9 &% AFEZHAM 247k wjEo] B2 olfE 7EHOE A5A T
20471 B7] fioln, AHE ARE st tgme BIEYA v
o] & olfr= T AL Hlsl £& wWiEAlT} I FRA A7) wiEo]
oAb g Ui 2471 slE RS 71 Aol M9 o] 2ol 71 =

27) FEEEAA A7 F &2 200010l 2719 RTC ofhar ek vf k(DA R,
2001a)



A, I oo g P ER o] A UBRTH<E 3-53>). Aol o3k 247kA
S e obd $4F] Agrt BRHAE ¥ o AHIFH(2001a)
ol A 233 A5 Q] AT 3453 TC, 3HE-E 643 TC A7 A &
Atk

—?-’5%01 FEsthe 71 atell =29} FEE wlwahd, o di e =27}
w9 of 251, slEME E27F &9 oF 100 o] 247t2E o Bl

uﬂ%ﬁp ;4 2 UEPGTH<E 3-54>).

<¥ 3-54> WEFTEHYH 2AIIA Hj E
() TC/W¥H1(E) - km)

ke 3=
2 AT = A
262 10.6 719 59

SA7F] T B8 T)EiH]E e A7 % T A&shs Wl wet
A= 2 oA 2 Aule] AolE Rt 199813 OECD(3H3%, 2001f)°l] tw}
29 WEd Azt AAANA s W] TS $ 13-80/TC H9lel

A& AoR H7HHh IPCCE 247k29] g4 E% H8-S § 5125/TCE At
§313L QITHEC, 1999). FH A 199049 FF 0.2 &S 7A5317] Hsh 24
74229 FARIE-S ECU 50/T-COy(=ECU 184/TC BAE)E =3t on
(ECMT, 199), ZdollXe 7S oF ECU 200/T-CO = AlSksetal ok
(INFRAS/TWW, 2000). ©]¢} 72o] 2417k Hl-8-& ajsf ¢, H7piy, 2 =9
A APgol weh & 2ol S Holth F3F 873 %(2001d)= BAU thH] 10%2] &
719 MEE Padhed ©a 18T $ 270 59 $7H o] Wit
SHATER) & Aol x= Az ZA N $ 270/TCE A8}t

8
gt
o,
4z
s
—_

&
é
r Ii‘
)
[
—_
i
ot
-z
4
i
i

o
£

:10

#3002 ol A 500~60022| 714, W=+
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M SADSHY U ASIE BIg B - TIH 99

LA HEH 8L TR A ME 3% 7HYY, EEIEAXE 22U A

E2 e, 2oL 1399, dRstEL 20009 A AEEE Jo
VRS TH<E 3-55>). webA] 200008 §Aasetel ojs BAE 24710 F

H]-8-2 5% 87679 o|t}.

<E 3-55> T&THE 2472 H|E

T3

=2 iz = A=

A7k HE 37,380.7 1,053.6 20,1374 195.4

o712 ekl el SR 1E, <E 356>7 o] SAREAE
7129 Hlgo] L4k HgRT oF o) AE %A tepton £24) 9@
ul. o] 98%& A3k

<E 356> $ETEY 07]2F ¥ 24T B8

T 714 A7k %l

=il 113,310(97.5%) 57,518(97.9%) 170,828(97.6%)

Az 2,865(2.5%) 1,249(2.1%) 4,114(2.4%)
A 116,175(100.0%) 58,767(100.0%) 174,942(100.0%)

VEOZ ORI AolE TR} R sl AR
W, o] - 7] g 22X 1529/2) - km, == 559/ -
A& FEofritie dERG E2o)X th7]ed oz QI3 ]
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L: 97%(m)
Ny @A A5
N,: 71& &55F
dB - - moll tiek A TEHIE-S 1AFA(2002)S] FHHEE AR #]
WEZ RSk YeRd B8l 20009 71E AFFRE o83l Yehd 2,

ERE 85549, FEE 87679 0% AP EITEY) 7 AgTE-S Haling and
Cohen(1996), Delucchi(2000), INFRAS/TWW(2000) 5¢] A8 aAFrolxe] 7)==
A5 55dB(A)E AE38I5Ith30) Ag I OE dB - | - moll tis &
182 A&t Fassael& w9 ;- REA EEIAME
1,410%), A=olXe 1,459 02 =5t

2000d £2 2 H5 o) 2AAS 7)1F0 2 15dB w9 AL-S 7HAaA It
A SfellA <3 358> 7o F ASHIES ER2oA 1% 877699, =T}

67791902, Eo] 93 258 AA FALEFT 975%F AT,

jud

<¥ 3-58> uasTLH &F JHA|

T & T =k Al
dB-d -m 14109 1,445¢) -
A A (km) 88,775km 3,123km 91,898km
dB - 1,251.891¢) 4519¢) 1296991
Age] F 71X 1% 87769 67791 1% 945321

2000 d FHF 7oz A4 S FESHA| Bl 7t

To A e A7 g HlEE 1,489/ 3R1(E) -

29) 2000 A1Z %A AZ (http:/ /www.lic.mogaha.go.kr)ol| whE T,
A EARE 2872 kif, A= 1,9909 ks 2HA|8kH, &

979 k& =A|SH)

+ 50dB(A)olstoll Ae RIS A5 T3]

£ 206 ki, A=
30) OECD(1980)l M & 4

1N
km¢!

jmiye)
0

rir

shed 2 A
H T ZoxE A

2o FHH222781 k) T
THA(1185 km)oll A=A
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<E 3-61> EX|HAMUH| +&2F H|W

1E | TE &9 2 A= Ar/E2(08)
g | A | S b/ 2048 273.7 1.34
S gE | By 403 91.2 2.26
217 o372] | 2 - km/km 5,255.9 10,384.7 1.98
sl | HE - kn/kn 1,033.2 3.459.2 335

109 @98 ek FREAZALEX(1999)0] w2 d, 1997 7)1F0.
T2 BEXAPRE 12482, Ar o EXAAE 972902 AEE QL o]
2000 71Eo2 EXARE] 7 AaHEE7] $18ke] 19983 A 20001714
o] FAAY MEES AEE FEdt] WS 29, <& 3-62>9F 2ol 20001
T2 EXAMES 1199%9, 5o EXAARS 932907 A=HITh

<¥ 3-62> 2000 & XIMTHA]

T & 770 B 71ek Al
co 75% 612891 147 306099 1192 9,1839]<
= (63.1%) (36.9%) (100%)
a 7% 4871999 1% 775599 9% 262699
= (80.8%) (19.2%) (100%)
1Im'S B EXZFEL E29 A< 5.64%, =9 F$= 782490

=7} s AEHSAET, ols ERAML PRk FAA] BF Thesht A
2 AR s AR oY) whiel] o] T o] B
70l B wis7] wEold.

A2ke) 712 o X2 331E17) 93] KDIoA Q) B3 &018 75%S 2
&3 vl 2 8% 993994, v 69479 o E Uit



3. 0|2 wWSetol tal MY H AS[H HIE FF(2010H 7|F)

1) A&kt 3 FhA

AAAFH(2001a)0] w2, 20109 AFsAF S 2000900 HIs) 1.6
718 Ao g AWHAT <F 3-63>S B, AEEHE = 20008 iRl 2010897}
A9 LTS ARE ARSE AW EYY S7h50] F ) o] F7tet
IO gl Ees TPHRY STkl =5 AoE AMHU

<¥ 3-63> XSi ti H FEAZ o F

5T F Az

T8 (th) (km/ T} - )
2005 2010 2005 2010
P 274 | 3| 10,319,880 | 13,470,977 16,354 16,354
@A) | LPG 622,540 812,627 51,915 44281
3 52,837 58,379 19,663 19,663
428 | LPG 338,776 374,309 19,663 19,663
2 A | 1,237,666 1,367,481 19,663 19,663
=% | AR 49,514 54,707 19,097 19,097
Ny | A 89,983 99,421 40,152 40,152
3 73,364 81,059 21,798 21,798
428 | LPG 65,300 72,149 18,060 18,060
EY B | 2,133,874 2,357,691 19,530 19,530
=% | A 262,232 289,736 20,710 20,710
HE | A 364,814 403,079 36,296 36,29

AR AATER 2001, TwERo} LAVlA ZEpE LAVl Y 5

WEHFBHTA Y AXNGA LTS £, .



WA= PG Bl ) q} 73% g i) Frlehe AoE Ak 2y

U - o W&o F5& o) F= thd ARm2gt g E A9fgh 7eL LPG A
Aadhe AR et LS, 2

3% AlExt 2 A= E EYL Aoslus RE x4 74T Ao

2 A9

>

rlo

2) HjEAI
20021 7€l = eyt Alzate] wjE51-8-7152 200003 et 73 ITH<
3t 3-64>).

<E 3-64> Al7|Y M ZEX} vl E5E7|FE

. 20001 (B9): g/km) 2002 79 (29): g/km)
N CO | HC |NOx|PM| SO, |CO [HC|NOx|PM| SO,
P A7HE | 312111016 025 | 0 2111008/ 025| 0
g4 | LPG |211]016]025] 0 211/0.08/ 025 | 0
341211016/ 025 0 211/0.08/ 025 | 0
2% | LPG |211|016(025| 0 211[0.08]025| 0
e A% [211]025] 1.02 |0.11| B=T]0.95]0.08] 0.65 | 0.07| FET
=% | A% |211/050] 106 |0.14| * 20 [095]0.08] 078 [0.10] * 130
& | A+ [300{1.00/600] 02| 50 [095[0.08]0780.10] Ly
351275024/ 025 0 0586 211/0.05/ 012 | 0 :ﬂ,
28 | PG |275]024]025] 0 211/0.05/ 012 0
Ed 734 1211(0.25]1.02 |0.11 0.95(0.08 | 0.65 | 0.07
%3 | A% [211]050| 1.06 |0.14 095(0.08| 0.78 | 0.1
& | A% |3.00[1.00|6.00 [0.20 0.95(0.08| 0.78 | 0.1




7 A°] Fow A5} 7RI HEHE B
Fo s A WA A ZolT) < 36450

<X 3-65> M At v EA 2 422002 i EH /20002 i EH <)

ik=3 cO HC NOx PM SO,

T2 0.66 0.29 0.66 081 0.76

He* 041 0.19 0.50 0.62 0.86
T ox) AnoME AH dav He

3) TEZIAY

A4zt FEZFA Y w2 2020083704 $-2lyete] =2& 207 km, EE
T 4200km7} & Ao2 A st k. 20008 7]Fo2 vid FUg 7o
2 Addga 7Hshd 2010390 =2 144,387km, % 3,662 kmE 7 éz‘s}
=& Aotk gk 1997'd vkt B8R WAo] 5,117k e ellA] &3
T 2020717 b2 Hadk BA8A] WAL 3848k 02 AdE 1 S&E}
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. 200213 20074 2012 202014
kRS 214 kRS A alRiks} 214 alRiks} A

3= 369(4.6)| 369(4.6)| 398(4.6)| 376(3.9)| 458(4.0)| 419(3.6)| 514(39)| 470(3.6)
83 [4250(52.9)|4,250(52.9)|4,250(52.9) |5,161(53.3) | 6,186(53.8) | 6,148(53.5)| 7,189(54.7) | 7,121(54.2)
w2 |3,355(41.8)|3,355(41.8)| 3,355(41.8) | 3,941(40.7) | 4,755(41.4) | 4,595(40.0) | 5,330(40.6) | 5,157(39.2)
g 7 5907  5907)| 5907)| 6707) 9008)| 7807)| 10908)| 95(0.7)
N&FE 142(1.5) 24922) - 299(2.3)
i Sk, 133(7.6)| 133(76)| 157(75)| 176(85)| 178(74)| 212(88)| 191(7.0)| 228(84)
f Zeloly 17(L0)|  17(L0)|  21(10)|  23(L1)|  23(LO)|  27(LL)|  26(1.0)|  3L(L1)
B Al 150(8.6)| 1508.6) 178(85)| 19909.6)| 201(83)| 239(9.9)| 217(8.0)| 259(9.6)
Uuk  |1,416(81.1)|1,416(81.1)| 1,681(80.8) [1,662(79.9)| 1,959(81.2) | 1,925(79.8) | 2,195(81.1)| 2,158(79.7)
é oy | 181(104)| 181(104)| 222(10.7)| 220(10.6)| 254(105)| 250(10.3)| 294(10.9)| 290(10.7)
A |1,597(91.4)|1,597(91.4)| 1,903(91.5) | 1,882(90.4) | 2,213(91.7) | 2,175(90.1) | 2,489(92.0) | 2,447(90.4)
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gk (2001a)°ﬂ*i AU AEA 52T FAA ) ARE o83}
of avm H2rEa 2T of W, ABA & U BF FEEE 2000

d3t Fdsita 7}@3}9‘;@. ole} I AEFHHFL =2oe] FEEEEC]
200037 =Ytk 7Y dh AREEteiT)s)

2010 A EE2 681,110 7 Q1 - km/d, FEFFTFS 12752797
E - km/HOE 20009 FEHETH o] Aol A= 182,0899 % 9 - km/'d(36.5%),

31) AHAFH199E BH7t Afske AAFEES Alfdiths AAlolA 20108 Hree g
FENFHS oM 79 49,0495 Q1 - km/d, 3E9] F- 19,6018 E - km/WHOE o
¢ uh ek



M SADSHY U ABIA BIS 24T 1

3}ElME 2500081 E - km/1d(244%)°] © Bold Aog o ZHJTH<E
3-68>).

e S5y

tol

<& 3-68> 2010d &ty o

T 2 A= A
oMWYkl - km) | 636,844.7(93.5%) | 44,265.2(6.5%) 681,110.0(100%)
SHE(MYHE - km) | 114,090.089.5%) | 13437.3(105%) | 127,526.9(100%)

2) HiEAF

AAZ 20109742 AFaLe] wjE-871F0] AF002d 7€ V¥R T
28 4 gk spARE B E49) 2Hske 9jal 20021 79 715l 98l Azt
AR5 I REY Ao 7PAsted 2002 d =29 wjEAIFE 20009 Wi E A

o 20009 AR} 2871 e 2002 AR WS U1 Foz
A
A2 — o o] ] 2 20026 S 55 87 2
20109 EAF = 20008 N A1 DTz w51 67T

I A 20109 2 HiESASE <E 3-69>9F o] A=E Qo)

<¥ 3-69> 2010 A5 jEAH T+ MY

a T2 WEA5(g/km)
- CO HC NOx PM 50,
gy | A7HE | SIS | 256 0.21 045 0 0.01
°° dBA | LPG | 636 0.38 0.84 0 0.00
am [E | 621 0.24 143 0 0.01
—° | PG 6.17 037 0.82 0 0.00
e B R 0.52 0.03 0.90 0.22 0.07
e [ As | o 0.10 1.09 0.44 0.08
o | A 3.16 0.11 1.55 0.97 0.08




ke | 476 0.10 0.69 0 0.01
A28 | LPG 473 0.15 0.39 0 0.00
EY 1 0.71 0.04 0.94 0.23 0.06
=8 | A 0.75 0.10 1.09 0.44 0.07
oy | A 3.80 0.11 1.59 0.9 0.07
20004 AT BEASE Ag 98] gA 7B gAERE LR A=
s, £ B4 A= 2000 7 DSl it vlEEd ool JKHo|
7AF AS g o2 200097 2002 A|ZHRF viEAlGEe] & gk

N8 A LIGTH<E 370%)

<E 370> xo tfU|2H=H ceulEY
(1 kg/HREQ(SE) - km)
T CO HC NOx PM SO,
e 47 67.9 127 206.0 167 9.3
ol ogE | 7 | m2 | 30 | 299 164

oA T 7 B o3 sHEo] A7 56%, BHE 44%) <} 20001
AR e M]3k vgo] WatA] ths 7HA S, UA dg An|Eke 487
A k(7 32537 ki, 3HE 1623 ki) S 2000 Anlgkr T oF 335% 7} F7}
& Aoz AHA

20103 Al =3} S2U59} FP AT S o] 85le] A3} 3)akg An|Ek
2 20000300 Hlsh oF 2.0 F7¥shH, 73 ABl= 2000000 HS =2l A of
47%, A=olXe oF 34% F7kke AR AEHIUTH<E 3-71>). 201090 =
Ao FPAYE Z.%iﬂlﬁr LPG )] 2712 <15t} PG AH|ZLS oF
16% Z=7}eh= Aoz AW Qth32)



<E 3-71> 20100 SHnSoAM o HAZaH|Z

T2 Az Al
SEs 18,660,191 0 18,660,191
73 19,493,856 488,888 19,982,745
LPG 5,830,727 159 4,867,992
Al 43,984,775 489,047 44 473,822
1] (%) 98.9 11 100
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20101 A== wjEAlFo} 5 ?ﬁi—% ol g3t =3 FFuFlA e o
O
= 3-7

3-72> 2010% tnEof| ost ti7|2E =2 v &2k
(951 =/9)
T 5 cO HC NOx PM SO, A

- o7 | 872,788.6 | 63,9660 [168,682.6 | 101327 | 3,679.2 | 1,119,249.1
g 32 | 1072144 | 45467 | 749284 | 276896 | 42028 218,581.8
A1 980,003.0 | 685127 |243,611.0 | 378223 | 7.8820 | 1,337,830.9

i o7 30069 | 5615 | 91169 741.1 409.5 13,835.9
ol 3 | 16757 | 3118 | 50526 4021 21.0 7,663.1
A 46826 | 8733 | 14,1694 | 1,432 6304 21,499.0
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<¥I 3-73> 2010 CH7|HER Q| Al3|H H|E
(&9l 99/9)
T8 [€0) HC NOx PM SO, SHA
NEEE 55,651 4740 | 12,940 2538 317 76,186
; 3= 6,836 337 5,748 6,935 362 20,218
%l 124,975 5077 | 18,688 9472 679 96,404
ECE 192 42 699 186 35 1,154
o 3E 107 23 388 101 19 637
R 299 65 1,087 286 54 1,791
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SeujeRs 2000d0] EU 87014180l 49] A1 3ol A1 9] o] 8Heka(C0y)

259 99 FoTS SFBIRE AL DE) 20004 AVHE T4 S
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Mo SYuSEd X AEH HIE 24 - 7L 115

<E 3-74> 2H7tAe| ABY &

(T TC/)

B CO CH, N:O Al TC/H
P A7V | S| 8411415| 17,233 | 635985 | 9,064,633 |  0.67
A | LPG | 1,206369 | 8445 0 | 1214813| 149
| 43,829 90 3,314 47,233 081
23 | LPG | 246749| 1,727 0 248476 |  0.66
H 2 A | 951,541 526 15,525 97,592 | 071
=¥ | AF 54,483 20 1,206 55710 | 1.02
dE | AR | 751,69 781 5,762 758239 |  7.63
3akg 130,323 207 24,077 154,607 | 191
2% | LPG 43,684 306 0 43990( 061
EY A | 2015352 9,005 53171 | 2077527 | 0.88
=8 | AR | 450389 | 1,643 6,929 458961 | 1.58
e | A | 2754873 | 2,861 21,118 | 2778852 | 6.89
Al 17,060,703 | 42,844 | 767,088 | 17,870,635

20109 EZol| A s LA7FAE o AgE 3golA 12,3574 TC/ 4, 3
584 oA 551434 TC/HL & F 17,8717 TC/ o] viZEH ) o]& 2000

A E2o X BAshs 247k ui ] 18,8353 TC/ R T o7t v F:0]

HEol| Mol A7} wiE 7S A7) S1al 2000 o177 sHE el &
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(140/205) 7 2010\ H 29| AN} slaFiFe ¥3 A, 20100 d 247k o)
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X 27k W& 9] 20000 FERTE O VA Vel
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2A7tA v E(2010H)

(91: /)
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96,404(98.8%)

54,573(97.9%)

150,977(98.5%)

A=

1,154(1.2%)

1,148(2.1%)

2,301(1.5%)
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T & T2 A= Al
dB-d-m 1,593 1,633 -
A (km 144,387km 3,662km 148,049km
dB-d 2,299.991¢ 59.8914 2,350.794
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E o 132 J5 Z7He Ao AuEd:
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2| g E - km/m’ 309 97.9 3.16

o | oA | HA-km/km | 44107 12,087.7 2.74

T | g% | HE - km/km 790.2 3,669.4 4.64
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A S d}\ s o
LOG(-E555 1,000 = 25,5062 1.9635 - LOG(=22197)
t gk 118 102 R% 0.93

B BXAIE o] 83t 20109 T2 Al AGE 1719684, AFL&-8 8871



9]: 21/%d)

e

9.8

o

7.6

9.5

]!

44

L

o}

oW

12.1

i

LY

=] EH)

AbaLE
(/%
A5 7

A

o)

1o
E]

H

= o

2001

3. 2001

£

ok
27

3

o
o

x
—

.I

o WepAE ulgo] 2 A

2000, 9] wWEALRL H-E-HT}

T

3-83>). °o]&

<E
3-83> 20104 WAt H[&

hva

P

o]

e

==

ol g |

RS

o

A~~~

o

o
™ | LO

N R

HlE3

K==
o | o

o

ool

_g]

AL

<

25 ATK

A
fud

5§EE

A

9

340}
Z}A] 8

1% A% S HEFLOH, PGS 1142 WA EAL W18 oF 30% FEE

4

g

S7AS} B

54

o|J

|

1 dA) £2& A 20109 wEARL EH)E

o] o) Aul o) Ao

=
N

[

al

T8

29) AbH| g



Mo SYuUSEE H AEA HIE 24 - I 121

ste] BAE A2 FFFel 3 dSs A=sttso)
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<¥ 3-84> T2o| ExH|3 et 32N Znt

T & A4 t SAF BAAS
& T -7.5522 -1.6950
o3 7 SEUHT 1.7495 3.2329 0.9483
=293 -0.7995 -0.7230
T -6.7859 -1.4681
IR SEUS 1.6797 2.9919 0.9365
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<E 3-85> 20104 o Z= EZXH|
2 ERHE(99)
= aAHE 23 TAHE n g
o 7 222 487 128,731
3 = 77,866 45,053
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<E 3-86> m&2 FEY AEH HE(ER

S| FR-E(H: o9) B
T 20001 201_(1)5 e Bl
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13 20109 9] FHEHES <3F 3-67>9] 2012994 114
o |z WEES A88ted <at 387> o] AEHUTEY)

T % S8 - =

v A4 392,132 167,348 44,265

A A 389,723 161,717 40,496

F=H 2,409 5,631 3,769
Ag: AEA. 1998 20A)7] S7HEEY 75 V1EAE £9 - HSRIA(ABAD),

V&AL o] N2 IS FET 5 glike JAA B4siernz
u A Al EEe MY T 1E 5] 9 Aok ek 1
SAE AAZ Q3 WA A9 fEo] AU BoH I tFoEe AR, 58
2} o2 eyt 7€ Fx A9 85%, M2 37 34%, S8 79
06%7} LEHAERE AT 7102 vepddl we} thsulss o]dske qAEe
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T = EA Al
(M) - km) | 628,808(92.3%) 52,302(7.6%) 681,110(100%)
SHE(UTHE - km) | 114,090(89.5%) 13,437(10.5%) 127,527(100%)
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Abstract

A Comparative Study on the Environmental Aspects
of the Surface Transportation

In pursuit of active economic development, the Korean government
has continuously insisted on implementing measures to support and
invest on the road and automobile-based transportation system. If this
system continues, the environmental damage is expected to become
much more serious in the near future. However, despite these
apprehensions, a systematic approach has not been introduced in Korea
for comparing the environmental nature of the railways and road
transport, to be reflected in transportation policy initiatives. Therefore,
systematic analysis and evaluation of the social cost for different means
of transportation became necessary for effective and environmentally
friendly implementation of the measures and policies.

This study analyzed 6 categories of the transportation external effects,
which include air pollution, greenhouse gas, noise pollution, land use,
traffic accidents, and congestion. Then the economic, social and
environmental impacts on these categories were evaluated. The point
of assessment was based on the years 2000 and 2010, under the
assumption that the current transportation policies will be maintained
without any significant changes. The cost for traffic accidents and
congestion in the year 2000 was based on the data from the Korea
Transport Institute(KOTI).



According to the study, the social cost from the surface transportation
sector in the year 2000 was estimated around 49 trillion won; out of
this amount, the estimated cost for air pollution was 11.6 trillion(23%),
congestion 11.3 trillion(23%), land use 9.7 trillion (20%), traffic accidents
9.2 trillion (19%), greenhouse gas 5.9 trillion (12%), and, noise was 1.9
trillion won (4%).

When social cost for railways and road transports were compared from
the aspects of the passenger traffic volume(person/km) and the freight
traffic volume(ton/km), the social cost for the road transport was
generally higher than the railroad transport. The air pollution cost for
road transport was 3.1 times higher than that of railroads, greenhouse
gas 3.6 times, noise pollution 2.1 times, land use 1.0 times, and most
surprising of all, the cost arising from road traffic accidents was 646 times
higher than the railroads. This is under the assumption that there is
no cost for congestion in the railroad transportation. On the road,
full-sized buses emit the most volume of air pollutants per vehicle, with
large trucks and taxis producing a little less.

Especially, for the air pollution cost based on the passenger volume
(person/km), the cost for taxi is the highest with 24.5 won, automobiles
12.9 won, large buses 11.4 won, and trains 5.5 won. Based on the freight
volume(ton/km), the cost is estimated to be 46 won on the roads and
10 won on the railroads. Assuming the same volume of traffic, in the
passenger transport, roads emit twice as much greenhouse gas as the
railways, and ten times as much in the freight transport.

For the year 2010, the expected environmental cost from the surface
transportation sector was raised to 57 trillion won, a significant increase
compared to the year 2000. The cost for traffic accidents, air pollution
and greenhouse gas were all decreased to 3.7 trillion won, 1.8 trillion

and 0.3 trillion won, respectively. But, the cost for congestion increased
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to 6.1 trillion won, and the cost for land use and noise pollution also
increased, to 5.7 trillion and 1.6 trillion, respectively. The social cost for
the surface transportation sector according to the traffic volume proved
that the railways are gradually prevailing over the roads in many aspects

of the environment.

In conclusion, in light of the social cost for the transportation sector,
railways are proven to be 3~4 times more superior than the roads.
Also, due to the dramatic increase in the cost of road congestion in the
near future, even more wider gap is expected.

Based on these results, some of the measures to improve the current
transportation policies should be established. First of all, we should
emerge from the road-based transportation policy, and enforce more
legislative efforts for expansion of environmentally friendly means of
transportation, such as railways. Secondly, in line with strengthening
the air quality management standards, public transportation service
should be expanded and popularized for less congested roads. Thirdly,
efforts should be made to reduce pollutant emissions by increasing the
number of advanced-engine LPG taxis, and the use of clean fuel and
low-emission vehicles and supply of the Compressed Natural Gas(CNG)
buses should also be increased.

Measures for improving the current transportation system in Korea
can largely be divided into 5 areas. First of all, strengthen emission
and fuel quality standards for the operating vehicles as well as make
technological development for newly manufactured vehicles, and reduce
pollutants by promoting wider use of cleaner fuels. Also, some measures
are implemented to reduce the traffic amount by managing various traffic
demands. Also, efforts are needed for effective operation of the freight

traffic, and reduction of congestion and air pollution by lesser traffic



accidents. Also, railway freight systems should be improved in order
to facilitate transport of cargo by railways, instead of the roads. Last
but not least, the noise reduction and efficient use of the land also should
be considered.

Besides the areas evaluated in this study, the social cost for
transportation should be expanded to include the impacts on the
ecosystem and landscape. Also, in order to determine the real superiority
between the roads and railways, not only the environmental benefit, but
also social and economic benefits should be considered. Also, more
extensive and systematic research is needed for the unit cost. And, since
the nature of traffic tends to vary in different localities, an appropriate
regional research plan should be formulated to obtain more accurate and

reliable results.
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