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Executive Summary

Executive Summary

A Study on the Development of Estimation Methodology for
Psychological Cost in Marine Accidents

1. Purpose

The primary purpose of this study is to estimate the psychological cost of marine
accidents using reasonable methodologies, and then to include it to the damage cost of
marine accidents, ultimately contributing to more accurate calculation of the total cost of
marine accidents.

Excluding the psychological cost from the damage cost of marine accidents could
result to an error of excluding the psychological pain of the victim and those close to
him or her, and only calculate human and physical damage costs. To prevent this
problem, it is absolutely necessary to apply a scientific method to calculate the
psychological cost of marine accidents.

Another purpose of this study is to contribute to the development of policy
measures for reducing marine accidents through calculating the psychological cost.

We expect that the inclusion of psychological cost to the total cost of marine
accidents would significantly contribute to the outer expansion of marine safety policy.
In other words, it would broaden those subject to marine safety policy and expand PR
activities.

2. Methodologies and Features

1) Methodologies
<Table> Characteristics of the Methodologies

Characteristics of the Methodologies

Methodology Applying Area and details

Literature - Analyze research reports |- Collect and analyze domestic and

review and literature (articles) foreign reports related to cost
related to the estimation analysis including accident costs,
of domestic and foreign social costs and marine accident

accident costs (road, costs
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Characteristics of the Methodologies

Methodology Applying Area and details

railway, ship etc.)
Analyze related materials
including statistics on
domestic and foreign
marine accidents

Survey - Estimate the psychological |- Conduct Contingent Valuation
cost of marine accidents Method(CVM) survey for estimating
- Design the survey/Make the. psychological cost of marine
questionnaire/Conduct the| accidents
survey/Analyze the result
Consultation |- Detailed investigation on |- Consult with experts on road
and interview | the cost estimation of transport as well as insurance
with road accidents experts on fishing vessel, coastal ship
domestic - Detailed investigation and oceangoing vessel on selecting
experts related to the accident accident cost items and estimating

cost of fishing vessel, accident costs
coastal ship and
oceangoing vessel

Consultation |- Current status research on |- After the consultation with foreign
with foreign the estimation of traffic experts, summarize the current status
experts accidents in foreign of estimating traffic accident costs in
countries such as US, EU, | overseas

Japan and China

2) Features

This study carried out Contingent Valuation Method (CVM) survey to estimate the
psychological cost of marine accidents for the seafarers working on fishing vessels,
coastal ships, and oceangoing vessels.

The CVM survey has already been used to estimate the psychological cost of road
accidents in Korea. Also, this method is used to estimate the traffic accident costs in
various countries including the US, Europe and Japan.

3. Results

1) Summary

1) The current status of cost estimation for traffic accidents in Korea
The Road Traffic Authority estimated that the cost of road accident stood at KRW
24.44 trillion (as of 2013) in the total traffic accident in Korea. According to the
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estimation by Korea Transport Institute, the cost of road accidents in Korea were
calculated KRW 38.6512 trillion (as of 2011), while that of railway, maritime and air
traffic accidents stood at KRW 54 billion, KRW 152.6 billion and KRW 171.2 billion
respectively. The road traffic accidents account for the largest share of the total accident
costs and the cost for human casualty takes up the highest proportion of cost items for
traffic accidents.

Considering this, it is necessary for the government to come up with a
comprehensive measure and intensive care for reducing casualties and preventing the
road traffic accidents, which take the highest social cost of traffic accidents. In addition,
public interest and cooperation are required for traffic safety.

2) The current status of cost estimation for traffic accidents in overseas

Looking at the estimation of traffic accident costs, the Unites States ranked the
highest (economic cost) accounting for 1.6% (USD 242 billion) of the GDP. Also, the US
is estimating the social cost by taking the cost of changing quality of life due to traffic
accident into consideration.

The United Kingdom is differentiating itself from other countries in that the country
includes the cost for preventing the accidents into the concept of accident costs. In
Japan, the transport accident cost reached to JPY 6.3 trillion which accounted for 1.3%
of the GDP as of 2009. Unlike other countries, Japan considered not only the monetary
loss, but also non-monetary loss such as pain, grief, suffering and joy of life. In the same
year, China’s transport accident cost stood at CNY 926 million in direct economic loss.

While Korea classifies accident cost items into large categories, advanced countries
including the US and the UK classifies the items in detail and estimates the cost.

3) The Result of Estimating the Psychological Cost of Marine Accidents (KRW unit)

According to the result of estimating the psychological cost of marine accidents, the
accident leading to death was KRW 230,363,000, major accident resulting physical
impairment at KRW 104,523,000, major accident without physical impairment at KRW
70,994,000 and minor accident at KRW 21,295,000. Next, the study compared this
physiological cost of marine accidents with the average WTP (Willingness to Pay)
estimate for road accident costs calculated by the Korea Transport Institute. The
comparison result showed that the estimated psychological cost in marine accidents
leading to death was higher than that of road accidents in 2007 and lower than the
psychological cost of death accidents in 2013. The estimated cost for major accidents
with physical impairment showed a similar pattern. On the other hand, in case of major

ifi
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accidents with no physical impairment as well as minor accidents, the psychological cost
of marine accidents was 2.5 times higher than that of road accidents.

One reason that the psychological cost of marine accidents related to death and
physical impairment was lower than that of road accidents is the difference of the
subject groups for survey. The subject for road accidents includes those with various
jobs and income groups. However, the estimation of psychological cost of marine
accidents was carried out to almost the same job groups mainly in fishing and shipping
areas. Therefore, the estimated result was partly biased due to the limited group of
subjects.

4) How to use the psychological cost of marine accidents

The psychological cost of marine accidents can largely be applied in two ways:
policy measures and statistical measures. For policy measures, the psychological cost
can be utilized for the Cost Benefit analysis for marine transport safety facilities, and as a
side index for Marine Safety Culture Index. It also can be used as a policy promotion
material to spread the marine safety culture. Meanwhile, the psychological cost can be
used directly to the marine accident statistics or estimating the annual cost of marine
accidents. This study used the psychological cost to estimate the 2014 marine accident
cost.

5) The Marine Accident Cost in 2014

The marine accident cost as of 2014 stood at about KRW 490.2 billion of which the
cost of physical and human damage took up the most with KRW 427.3 billion (87.2%),
followed by the psychological cost of KRW 58.9 billion (12.0%) and then the
administration cost of KRW 4 billion (0.8%).

The estimation of marine accident cost in 2014 had some changes in terms of the
individual items. The change was the result of different estimation method such as
changing standard of the marine accident statistics and the calculation in KRW currency
unit. However, the total cost of marine accidents was not largely impacted. This is
because the physical and human damage costs, which account for most of the marine
accident cost, were based on insurance data. Also, the total cost has partly related to the
number of marine accidents, but the impact itself is not absolute. Since the
administration and psychological costs were hugely affected by the number of death,
missing and injured, the cost increase was significant.
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2) Policy contribution

As calculating the marine accident cost in an objective and scientific way, the study
can be utilized as a basic policy material for reducing marine accidents. It could
ultimately contribute to the reduction of social cost related to marine accidents.

1) Reduce marine accidents

Until now, Korean Maritime Safety Tribunal has not been able to release proper
statistics on the impact of reduction in marine accidents, due to the lack of data on which the
reduction in marine accidents has the social and economic impacts. When the social cost of
marine accidents is calculated, the impact of reducing marine accidents can be suggested in
numerical terms, which will show clearer impact of reducing marine accidents.

2) Increase the safety of ship operation
If the social cost of marine accidents is presented, ship operators would strengthen
efforts to reduce marine accidents, contributing to the safety of shipping operation.

3) Secure smooth marine transport networks

As the ship operator and those in charge of safe operation makes increasing efforts
to improve safety and reduce marine accidents, it would help secure smooth marine
transport networks.

4) The result of the study can be used directly to estimate the social cost of marine
accidents, and used in the Cost and Benefit analysis in investment projects for reducing
marine accidents.

3) Expected benefits

Since this study is a fundamental research, it would not only have policy
implications, but also make various contributions in academic perspective.

1) Contribute to the development of estimation methodology for social cost of
marine accidents

Besides the estimation method of physical and human damage costs, it will
contribute to the estimation methodology for social cost of marine accidents

2) Contribute to active academic research utilizing marine accident costs

If the estimation methodology for psychological cost of marine accidents is
developed, it is expected to sharpen the estimation of marine accidents and diversify the
usage of the estimated costs.

v
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9 QA g2 AIAS] USSR BT oJRH FOR T,

o BHTALEL Aa A @ wla) Aepe] shert olsh BT ERpxE W AR &3
ol et

7 AL}t B 7)) AbA EH|g 55 Wilth

§ WEAIR Qla] & YA 19 7fEEo] L= A 1%, £ U 3ZL(PCS,
Pain, Grief and Suffering)& &gttt

O Ao AL 5 TmEATILE 24 WHE Y, FRBEATL, 2003, 11, p3o.




H2E Ul WESAITHIE £ g

d AA| =2as ARLEES HHE Q1A sle]§ 10% 1,584 21(26.3%), =2
u|5H]L 8% 4,2329] €(21.8%), FAB|E 12 4,2872] 9(3.7%), A1) < 0|4 18
Z 64099 $(482%) 08 AH| ERWE AIH|-R-O0F 38% 65120 Yo =
Q10

(E 2-1) 20139 E2WE AITH|(E2nEZE)

. IFARIL =4 T3]
T e (o)) @)
Al 3,146 4,542 18.9
%Efé“ = 3,174 4,752,334 19.8
@ 27 6,321 9,294,486 38.7
AP 5 2,236,556 93
S = 166 8,086,750 33.6
() 3% 983 2,451,857 10.2
AL 632 766,299 3.2
27 1,787 13,541,464 56.3
APaLZAK(732h) 219,018 0.9
ES k) 40,854 0.2
A}iﬁ%} Ha3 930,981 39
° Tz 17,641 0.1
B 1,208,496 5.0
48 24,044,447 100.0

Atq: ERuFg 120139 B2 0E ARLH|§2] A9k H7E,, 2014, p.8s.

2, ETAIIHIEM)

HEAbT) AL R REATA0A EBoel F7) Wael glo
w, 20114l WAISE HEARIR QIFE AbALE]G-2 oF 5400 Yom FHH k.
Apelge] 4 FEEe By lyulsjulgo] ofF 2879 $U(53.2%) 0%

10

=

<3 2-5> 2011L51 DERLE AT LEEIEATY) =
1) S WEATLYL © 2 WEATH]LT} 317 HEALTH]E, ﬁoug—/\}y_a]ﬁ BfjoFAL B8-S ud

[<R)



ot
(1.6%), ¥7du]-§ °F 16

/0
Tk ol4bg Hfata o, B Taulg of 9o
o] 21(3.0%), A& u]-g oF 2282] U(42.2%)2 x}A|5}aL Qlth
(B 2-2) 20113 HEAIDH|S(SIRuEHTY
A AL 2A4E  HA Alg] A
=] T hus o _9_ = o O = - _9_
?--IE H]_g_ “]EH] [e) H]_g_ H]_g_ H]_g_ %H] O
Hr | Bdeme) | 27,058 1,645 862 1,611 22,789 53,967
ARL 2o 50.1 3.1 1.6 3.0 92 100.0
AAg: AR AR 5, “aFAHE 24 497, AEAFATY, 2013. 11, p. 2.
3. SHYAIDHIE
St E ot o] B3 2011E FOFALILS] AFIH]L-L oF 15269 o=
FAE
Sl FATFYS Sl FALS] ALIIH] 8-S AJAEEAY] S, o gH]E, B3
o sfjH]-g&, Ygu]-E, PGSH|E- 0 &2 JLEsto] =439
(F 2-3) 20113 SHUANTH|Z(SI2ZuEHATH
A AL =2 31 3 S| Alg] 2 _
=] T = i o Q9 = [e) =i - Q
;r—L—\L_ H]% "]EH] [e) E]% E]% H]% %H] O
Hr | wdemy) | 68231 1,437 28,758 2,826 51,300 | 152,554
ARL T Sigu)e 447 0.9 18.9 1.9 33.6 100.0
AR ARl YR 5 “aFAHE 24 PR G, EaEdTY, 2013, 11, p. 102,
4. SSAIHIE
AL O] ALAIH]E HA] FeralF At Yol A WSkl 9lem, 20119
HRASE haAL R QI%E ARAIH]E-2 oF 1,712¢] Yo & FAHEQITh
Alnjgo] oF 2719 ¢, ojmu]go] oF 169 Y& XA|staL Jrh




H2E Ul WESAITHIE £ g

(B 2-4) 2011 SHUALIHIZ(S=n ST 2)

_}_/é}\g/p]. E —]J_loH 3} A /UE]X—] B
B . ik Q = o o = = o
T A P PR
Hr | wdee) | 4,000 650 146,137 | 17,285 3,104 171,176
AL g 23 0.4 85.4 10.1 1.8 100.0
Ag: Aol AR 5, “RBAREE 24 PHE JY FRREATY, 2013 11, p. 102
(B 2-5) 20114 nSE2HE ATH|E(E=2uEHTE)
o] & 1] 3} ¥ i | 3 A Alg] A
= = — o O = = Znla
T ulg Wg  uwe  ug il

wogs  Smme) | 10158381 | 8423198 | 1428741 | 18,640,855 | 38,651,176

ApaL T34) (%) 263 21.8 37 482 100.0
- el 28,703 862 1,611 22,789 53,967
HILEARSL

AIE] %) 53.2 1.6 3.0 02 100.0
‘ N mrel) 69,669 28,758 2,826 51,300 152,554
3| kAL

T-23H] (%) 457 18.9 1.9 336 100.0
. =N urel) 4,650 146,137 17,285 3,104 171,176
AL

T23H] (%) 27 85.4 10.1 1.8 100.0

SNy | 10,261,404 | 8,598,956 | 1,450,464 | 18,718,049 | 39,028,874
/3] (%) 26.3 22.0 3.7 48.0 100.0

A

Az ARl YT 5, “wEARLEE 24 WHE A, gAY, 2013, 11, p. 169.
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SHQIAITIO| Ala|xiH| St o

11

Mi2E she| wSAt HIE =3

rok
olot

1. 0=

)=o) & wEQH=H(National Highway Traffic Safety Administration, NHTSA)
% 1994 0]'5 A&l A Traffic Safety Facts annual reportS “Z3) nlEAL &
31 Qloem, 20008 2010 10 T2 The economic (and
societal) impact of motor vehicle crashesS E3| 1ZAIIIH]-8-S APYSHe] Wit
skl Qlch.

u)=t W EARIIH]Eoll= 9] 7 H]-8(medical care), F-FH]-8-(emergency services),
A& AT H]-B(market productivity), 7}A|<>4]H]-8(household productivity), = 3134
A H]|-E(insurance productivity), Z|Ar&AH]-8(workplace productivity), HAH|-&
(legal costs), n"ZXA|A|(travel delay), 2] £Al(property damage) 5 = 97l &
=°| 23

n]aro. 201090 A=} AFTLE Q13 32,9999 AR, 3924t W ELAY 2 386l
o AEAE ahesle] AAA HlE-L F 24200 Tejiho] Sukgch o) o)
=1 4 71320109 713 39 8704 oz 190y oF 784Tke| o] AA A
S 93l A} Za1 w2 GDPR010W 7] 14% 9,6002] &))2] oF 1.6%
Bshs 2ok Sostth B3 WEAE gk dte] W Wbk welg

ApaLe) Apeld ulg-e % 8358e] welol] wol are] A &AL AAA
of 2uf olom & AlEHNI o) 7L0%S XAk

ojgfdt A= Aol Al ARsAb ARLERE ofyal kol 4larEA] oF
& AREAF Al B EQFSEAL QlTh

>

oko o P 4
Ol'm i

13) US. National Highway Traffic Safety Administration, 2015.5. The Economic and Societal Impact
of Motor Vehicle Crashes, 2010(Revised).

1920101 ke AW vh7|E THE(1,156262) A oF 2802 lofck.
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(# 2-6) 0= S2usSAt ZMEHIE 3 ALEEHIE(2010)

H =

H|-8-35 PD.O MAISO MAIS]I MAIS2 MAIS3 MAIS4 MAIS5 Fatal @4 1=
Vehicle (%)

o|ZH|& 0 0 9682 | 3879 | 4898 | 2329 | 2209 | 373 | 23372 | 28
SLaue 518 9% 308 66 ¥y) 14 5 30 1,079 | 0.1
Ak AlH]L- 0 0 9430 | 6,557 | 6481 | 2406 | 1941 | 30,797 | 57,612 | 69
JHAEARE | LI | 206 | 2,982 | 2407 | 2286 | 641 548 | 9567 | 19,748 | 24

HolsiAulg | 3,535 655 11,408 | 1,578 | 1,548 482 417 935 | 20,559 | 25

AAEABR | 1148 211 1180 | 896 | 582 | 109 | 64 | 389 | 4577 | 0S5
WA H]L 0 0 | 4877 | 2283 | 1979 | 603 | 524 | 3514 13781 16
27 6311 | 1,169 | 39,079 16519 17,087 6437 = 5660 @ 45604 137,865 165
WEAAHL | 19934 | 3483 | 3836 405 | 14 | 26 9 189 | 28027 34
B &4 45235 8378 | 18694 | 1957 | 1,096 | 279 | 87 | 370 | 76096 9.1

23 65169 11,861 22,530 2363 1241 305 96 559 104,123 125
Kl 71,480 | 13,030 61,608 18,881 18327 6,742 5755 @ 46,163 241988 29.0
A1 A&
4ro] A &4
N 0 0 | 80395 | 115464 | 81,166 | 34,812 | 26322 | 255646 593,805 | 71.0
(QALYs)
A 71,480 | 13,030 | 142.004 | 134,345 | 99,493 | 41,555 | 32,077 301,809 835793 | 100
A5 A u|§-
H] (%) 8.6 16 | 170 | 161 | 119 | 50 38 | 361 | 100 | 00

Z= 1) PDO Vehicle: tj& 3|7t 2HAsE 2|55
2) MAIS(Maximum Abbreviated Injury Scale) 0~5: FAA o] ule} FARE FA7EA] L&
Z&: US. National Highway Traffic Safety Administration, 2015.5. The Economic and Societal
Impact Of Motor Vehicle Crashes, 2010(Revised), p.11.
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sHSARTO| ARlEiHIg et o1

‘

al=rofl A 20100 7 zbo]| 4AlatE ARsA; AR QIR & AAAB]E2
20079} eefolch. AbaLe] AlzbiEo] ulel BRa) HE MAISIAILE] A 4]
go] A H]-g-2] oF 26.6%2] 5349 Gel= H|Fo] 7 =LAl oJojA AFY
AbT(Fatal)l= ©F 462¢] ©2|(23.0%), PDO vehicleAbTl= oF 4539] 2ha)(22.6%)2
ALA| T

(B 2-7) ZEol|l MuE XSAH Aol & ZHE HIE(2010)

H|-83e \Zﬂge MAISO MAISI MAIS2 MAIS3 MAIS4 MAIS5 Fatal 3§17 ‘z‘f
olgH|-& 0 0 7219 | 3,106 | 4,687 | 2,329 | 2209 373 19,923 99
T8 443 81 280 60 40 14 5 30 952 0.5
YA H]L 0 0 7,030 5,249 6,202 | 2,406 1,941 | 30,797 | 53,625 26.7

TSNS | 47 97 2223 | 1927 | 2,187 641 548 9,567 | 17,638 838
HPgu]e | 1,424 307 8506 | 1,263 | 1482 482 417 935 | 14815 | 74

AL | 462 9 879 717 557 109 64 389 | 3275 1.6

HA ] 0 0 | 3048 909 1,196 456 | 475 | 3514 | 9598 | 48
24 2,776 | 583 | 29185 13231 16350 6437 @ 5660 45604 119,826 59.7
AEAAEL | 15687 | 3042 | 3677 | 393 | 144 26 9 189 | 23,167 | 115
22 &A1 26833 5783 20526 2308 | 1545 | 279 87 370 | 57,730 | 288
24 2,521 8825 24203 2,701 1689 305 96 559 | 80,898 403
317 45297 9408 | 53389 15932 18,039 6,742 5755 46,163 200,724 100

H]ZH(%) 22.6 4.7 26.6 79 9.0 34 29 23.0 100 0.0

Z= 1) PDO Vehicle: )& T|sfqt 2HAYSE 212k
2) MAIS(Maximum Abbreviated Injury Scale) 0~5: FAIA T ufel HAEE SA7FA] L&
Z}&: US. National Highway Traffic Safety Administration, 2015.5. The Economic and Societal
Impact Of Motor Vehicle Crashes, 2010(Revised), p.15.
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g AALEA] oFS AREAF AR Y] AAIARIE-S oF 4139 Eee A1
B AL WG tE] oF 20.5% FEoldnh AL HZtmef wel 2 PDO
vehicleA}a1 2] Z A A H|-go] ZH]8-0] oF 51.7%¢2] 2139 G2 H|Fo] 714 =
gm, TS0 8 MAISIAFILZE ¢F 1249 2E(30.1%) 8 =2 H]ZS A

Akl AaER] oFE AEA AR s diETs] T 9 A4 o] AR ARl

2 o7 vAEIh

(& 2-8) ZE0l|l ME[X]| %2 XISAF Aol HAIE HIE(2010)
EEE

H|- 835 VI; E(c)le MAISO MAISI MAIS2 MAIS3 MAIS4 MAIS5 Fatal 3§17 ‘z,f
SRR 0 0 | 2464 | 774 | 211 0 0 0 3449 | 84
R 76 16 28 6 2 0 0 0 127 03
RAAEARE |0 0 2399 | 1308 | 279 0 0 0 3987 | 97
AN | 663 10 | 759 | 480 99 0 0 0 2110 | 5.1
HEPAEL | 2111 | 348 | 2903 | 315 67 0 0 0 5744 | 139
AN | 685 112 | 300 179 25 0 0 0 1301 | 32
HAHL 0 0 1,040 | 226 54 0 0 0 1321 | 32
23 353 | 58 | 9,893 | 3288 | 737 0 0 0 | 18,039 | 437
WEXAEL | 4248 | 439 | 159 12 1 0 0 0 | 4859 | 118
22 &4 13534 2230 | 2383 | 1% 24 0 0 0 | 18366 | 445
23 17,782 | 2,670 | 2,542 | 208 24 0 0 0 | 23225 | 563
314 21,317 | 3,255 | 12435 | 3495 | 761 0 0 0 | 41264 | 1000
H]Z(%) 517 | 79 | 301 8.5 18 0 0 0 1000 | 00

Z= 1) PDO Vehicle: tj& 3|7t 2HA5E 2|55
2) MAIS(Maximum Abbreviated Injury Scale) 0~5: FAMTof ule} FARE FA7IA] L&
Z&: US. National Highway Traffic Safety Administration, 2015.5. The Economic and Societal
Impact Of Motor Vehicle Crashes, 2010(Revised), p.15.
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Bl SHolA B wlate) AHgAb AR 718 Al AlaE Abare
= HgolA 70%01de] HISE AAFHAL Qe ASR yEton], 3 A
Au1-g-2] 83%, & A= A{H]-8-2f 89%5 ARA|skaLl 9l

—

(O 2-1) 0= XSA wSAMTHIE0IM ZEof| AMUuE 229 HIF

o|EH|& 83%

F3H|8 89%
MArEAE 2 92%
It £ 2 6%
HE A 83%
AZrEE 2 83%

EELEE 12%
DEEUHE 2%

R g%

HolA Ay 93%

ZArB| % 2 88%
E7A|HE 2 85%

A}&: US. National Highway Traffic Safety Administration, 2015.5. The Economic and Societal
Impact Of Motor Vehicle Crashes, 2010(Revised), p.16.
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2. 8=

2 1993 HE] 2| E-OJALH(WTP, Willingness to Pay) < Bl o] &]s}o]
ApEl - A SUe whebd el Aalg AEe AvkAel Alnlg
(The Value of Corresponding Casuality) Xt} AFalR}Z|H]-8(The Value of Prevention
of an Injury Accident)®] oju|7} t] Z}3slA] WEE o] Qi

ATOIAE AT BTl glo] kA, elmElg, AelHulg
(Human Cost)2 Z3$Hsl= QA us) B v} Aol A& Y3 AHFo=
sl Al T Hlgo. Fasle] AFsla olck

20134 Q2| WEATIIGS 1479] TpLTIN0]m, o] Foll 4 AbpALT v
§o] 3149 vh=olil wheAslvl 43.99 =R YERgTh 20139 G= 1
EAtEE 718y Q1A u]&(739] He-E)o] AA|sH= v AA|Y] oF 49%

2 x5 ek

(B 2-9) B=9| At MZIzof| mE AtHIE(2013)

Q= w3 e v g AL B B)g
(casualty related costs) (accident related costs)
A3 A2 : — A
g ow AHEA AR EEA =5
&4 wg € Eg HEg
A 1,039 9 2,044 30 1 19 3,142
= 504 303 3,436 2 4 104 4393
A 374 159 1,781 66 14 372 2,765
HE HAb 1,917 471 7,260 137 19 496 10,300
o 0 0 0 76 121 4,217 4,414
A 1,917 471 7,260 213 139 47713 14,713

A& Department for Transport, 2014. 9. Reported Road Casualties Great Britain 2013, p. 252.

1) 20124 Q/mhe= AW wjuf7]E F-8(1,78537) R FAIA] oF 262 Yotk
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(B 2-10) FY=2o| At AlZteH QIeh/1 742k WEALT HI(2013)

@ 2=
D e ot e ety
At 1,742,988 1,953,783
24 195,863 223,870
A 15,099 23,544
RE B4 H+ 52,529 74,280
Tk A3 - 2,096

A& Department for Transport, 2014. 9. Reported Road Casualties Great Britain 2013, p. 250.

r2 T°r of W2 AlaL 1Y B8 AHET} 16318 T EE e} 713
FI, AEER, BARY Fog UEhTh

(H 2-11) G229 =2 Q&Y Al 148 nEATH|[E(2013)

e H
2 &
Apal Alzhe A
EA A nEAEE
A 1,908,381 1,994,773 1,921,799 1,953,783
e 215,137 242,731 255,446 223,870
XY 22,260 26,705 32,034 23,544
HE Bk 60,120 121,013 88,518 74,280
= ALl 1,980 2,895 2,782 2,096
A 5,089 16,318 12,752 6,556

5= 1) Roads with speed limits of 40pmh or less, excluding motorways and A(M) roads.
2) Roads with speed limits greater than 40mph, excluding motorways and A(M) roads.
3) Includes motorways and A(M) roads
A} Department for Transport, 2014. 9. Reported Road Casualties Great Britain 2013, p. 251.
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AbaL 2R

GinE)el mhe AHe]

5]7} 201249

& 919l

by A4 AR

T

FARLe] - B FAE EA Rk RAP AR=o|th & ARl 2

]

o] £ WEALe]

=

of

Jol AlEtSe] 2]E-o|ALol(WTP, Willing to

off o] V&= A,

1
L

T

o

o &

pay)!6)& A

2009

= Zojolc.

eyt

9]

NS = GDP tH] 2F 1.3%9]

e M27%), A

A(13%) 0= Rt ApgAakaLet

ol A= &7t 3l A
1720099 /el AFat wivl 7] 2he(1,363.13 )= 244 oF 862 9 fiLo|th

16) z] o) \foH(Willing to pay, WIP)©|
=



20 SHPAmOl Mg St ot

OO L—

(& 2-12) Y2 WSAIH[E(2009)
24 gm 43 H]-8- H|Z:
(G (&91: %)
AA &4 12 47349 2
2714 24 &4 e H
e AEFAS] S 1349 1
== A 8% 13
E| 4z 63
S| z] &

I A A 15»5%4 24
AA] g S 83} 13
&4 X A 2% 479 37

< AFARLHG 6% 339

F oY e ST WA 2 R 54

=

A TEAL 23] % S A 2

BE4 A3k, 2012. 3.

A, FRo,

o ¥

1,825% olll®), 1867+ ooz Lpepych

(a2 2-2) Mg -

270}

o

Aralo] wel AFRE 101y &Ale

o
=2 1

S ARl E 1ol AAl

29 444t ol

Al A g AASHA] ok
BEEFHROYE - PRI OREFIHHTLC

>

=$: 1,00091

QIEIEAH 337
28315 24205
ST Aok
32
ANHZH |
&M 797
OFAA
e S
ZE SS/[- Ald=Ro| AZH2|
SO/ 21214 A 207 2Al 54
o B
ok Tl B

A= TLEAR 3

BE4 A3k, 2012. 3.

ol A AAE E4o BR AL GSBEFHIOHE - HRDOREFIHHTIC

1) o] Aol we) 100874 291 9 Afolo]

g,



H2E Ul WESAITHIE £ g

4, 3=

TS S s =o TSIRINIES ER WEARL FA AR (F
EANRENEEHRASEFIIHERE ol SR8 AMLEA 52 Algstil
Qo WEATLR ISt Al v| &%= 3| =R 3 UES|
= TER2ugtdd, o wet S5 ERAGARLIH-E- A &
A BAlEAS 2edstal ek ol AHA BAEAS wSALE Q1%
A5F 9 shEas), Z2AEE 52 UEhH o ZH]-8(medical care), HiATH]E,
1 /JH](compensation charge), H 25 5 ARaLE Qlef AYsH= 1Hd 4] AAlE
ol sk

A 20 7H19901~20109) = ==l FARALS] 0|5 HH 2002'd71A]
A& o2 Z7ls ezt 20039 015 AfaLAS, FARe 12|l Z A A S
A2 FASH stehehes BaS HojFal glom APgAle= tha obgh st
AIE HEtlaL QIeh (<19 2-3> =)

(12 2-3) =2 T2 IEAID 20|(1990L~2010)

8000

H(H/E)

7000

6000

5000

4000

3000

2000

r 1000

0

1990 1991 1992 1953 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 £

T Y e—AD7S e—_TT AT

ol

g S BN wedEs, (FERINESE B2 weAL SA ARy, ZHd

2/
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SHQIAITIO| Ma|xiH|g Faot oin

[

20099 71 oAl S HA| ERIFANLE F 21952108 o=
olal ol uldfl= APYR} 65,2251, HAMR254.075H 02 AL AHA A
AlEAS F 926,335% fiotoll SRRl ALl ® B Ap-gaf o AL
7} 199,9347d(91 08%) o= A AbaLe] thFE& ARkl §lom H] AEAte

HAFILO] A= 19,85771(8.92%)0l Eutgict

(H 2-13) 52 T2 uEAD IIEAMEA(20094)

o A A AR} B HEE AARA
- @ @ %W @ % @D )
SHA| 219,521 | 100.00 | 65,225 | 100.00 | 254,075 @ 100.00 | 926,335 | 100.00

AEAFOIH 199,934 91.08 | 60,019 92.02 | 233,617 9195 844328 | 91.15
u] AFExI91H | 19,587 892 | 5206 798 | 20458 805 | 82,005 | 885

g S AR e, [FIRINESE =2 aEAkal $A Ay, 2011. 06, pp. 5-6.

AEARY ERAFARLLE Y AR B R gubo] 37,9287
(17.28%) "ol 85,4507 <t X‘Wﬂ BAEAR AL Ve TV
2 HEE AP oH, GeoR a4 221°(21,75571(9.91%), 108,695% Ho})

<X 3] - (12,6377(5.76%), 22,6633 HO})Q Fo|Ath B0 -

¢

ol At A SiubETh Hglont AYA AALURE b B SAF
ohe BolFa glo] Aty slskFele] AriH o R BA et ek He
spolgr 4 9lek



HR2E =UQ| WESAITHIE & &

(B 2—-14) 52 T2uEAT Z™HAMRA(2000E) — XSXieH

2l9] L ALz AP A AR 28 AAeA

e ) (%) &) (%) (9) %)  (d91H (%)
A= | 199,934 1 91.08 | 60,019 | 92.02 | 233,617 | 91.95 | 844,328 | 91.15
bl 21,755 | 991 | 9,134 | 14.01 | 23424 | 922 | 108,695 | 11.73
254 4378 199 | 1,958 | 3.00 | 4879 192 | 20385 | 220
A4 9,605 438 | 3,521 540 | 13434 529 50,071 | 5.41
nz2eA 1,890 = 086 | 1,139 | 1.75 | 2364 | 093 | 42368 @ 4.57
AZOHHA | 5464 | 249 | 1,046 | 160 | 6495 @ 256 | 24216 | 2.6l
ozl =9 | 6,851 312 | 2,101 | 322 | 9317 | 3.67 | 30443 | 329
O 2,836 1.29 708 .09 | 2350 | 092 4764 | 051
- 3,028 1.38 341 052 | 3,936 1.55 9,039 | 098

o]t 1 3Y 8,091 3.69 | 2,189 | 336 | 11,647 @ 458 | 27,948 | 3.02
HHEAA 51 0.02 29 0.05 49 0.02 211 0.02
CIPUES 973 0.44 217 0.33 1,091 0.43 2,597 | 028
T2 QaOIH | 3385 154 | 1,533 | 238 | 3,857 152 | 20,548 | 222
ol =3} 1,184 | 0.54 412 0.63 1,207 = 047 4270 | 046
A= oMol ] | 6,665 3.04 | 2224 341 8287 | 326 | 26522 | 286
S A ) 1,950 | 0.88 | 1,390 | 213 | 2,153 @ 085 17,077 | 185
A5 o]Ht 4862 | 222 | 1207 | 1.85 | 6449 | 254 | 23223 | 251
oFR FRloEE | 37,928 | 17.28 | 7,788 | 11.94 | 42,794 = 16.84 | 85450 | 9.2
ZHs| oA | 12,637 | 576 | 4443 | 681 | 15539 | 612 | 22,663 | 245
ASoleod | 1,002 | 046 288 0.44 997 0.39 2,074 | 022
7€} 65339 | 2979 | 18331 28.10 | 73,348 = 28.87 | 321,752 | 34.74

v A=} 9W | 19,587 | 892 | 5206« 7.98 | 20,458 @ 8.05 | 82,005 | 8.85

AR T B wEdYs, [SERINE S ERIGAIEA R, 2011. 06, pS.

(# 2-15) &2 Z2uSAT ZHAMEE(2009H) — H| KSR

s AbaLAS ApgRS BaAL AFH AR EA
= (C4) B 7 B ) N 7 N =) B 7 B G A L) I 1)
SHA| 219,521 | 100.00 | 65,225 | 100.00 | 254,075 | 100.00 | 926,335 | 100.00

A2 199,934 | 91.08 | 60,019 | 92.02 233,617 9195 | 844328 9115
u] ZHExF9H | 19,587 | 892 | 5206 @ 7.98 | 20458 | 805 | 82,005 | 8.85
A ofd I | 8215 | 374 | 2443 375 | 9217 | 363 | 57655 | 622
HAFERF oW | 8745 | 398 1462 | 224 | 9483 | 373 11379 | 1.23
ol d ezl ol 2363 | 1.08 | 1165 179 | 1,392 | 055 | 8614 | 093
=g A 25 0.01 11 0.01 33 0.01 156 | 0.02
7]et 239 | 0.1 125 019 | 333 013 | 4201 @ 045

AR F3 U WEVR, (FINUFE ERWEATEA AR, 2011 06, pp. 56.
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on the method for evaluating the direct economic loss of domestic civil aviation flight

Z}&: He Pei, Li Muhuai, Xie Zinan(Center of Aviation Safety Technology, CAAC). 2006.2. “Study
accident”, China Civil Aviation, Vol. 2.
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4ol 8 s Tofetol AL £ b1
49 AEIS Aol AEAEe] SlE GEFOE T el At
=] gie.

AL 20099 717 62 3H} o) AR Hl-2 AA5kiL, GDP thu] of
13%0] Sgshs Felolm, Tk vetel vlmste] FAH £4 2o WEAT
o o3t 55 1F, 4] /1% Fo) uFAA &4 EY melsta gk vhxu
o7 232 2009d 7|F 9263357 9oke] A A
e Fow mmo*ur
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(B 2-17) 3L =718 wSA1Q| AlHIE &F Hluw

71&
I Apavig AAaeg E
e Oz, FHHE, BAREARE, TSRS, HEY | 2420909 2010
JH|E, X‘%Pé*e‘ﬂl%, GG, wEAA|, 244 (280=¢)
e 1A st u]-g( A4S, o mH]E, AP AH|E) dre2e |
° AL TAR- (ARG B, EAA ]S, EYAHE) (26z24)
oym | AR AAEEA, A4 - HEAEEUES, L 6x=3AM | g
ST 4] 71w (8622
Pe) A{A AAELEE 2 3= &8, Z2AH &8 5), 9263353 1qH 2009
A BASA G =HE, o dHE, B, Rxa 5 (L73199)
1) S99 A AAAuE-S A4 AAEAE ek ole
2) 20104 7]L AT YIS 1,156269, 20124 71F AW YuLE T 1,78537,
2000 712 A% A3} TE 1,363.13Y, 2000 AHF /IS e 186.859 A4
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1) E2E2 nEAIT SiF

20089 AH 97 ZIEA ] TR RE AL ALl & 393967008
A SE8AHF A7 25,3347 0.2 A9 64.3%5 AASkAL Jlem, SfekE Ab
=3} 533871(13.5%), S EHO] 3,0817(7.8%), A3HE 52} 3,00671(7.6%),
7)€} 1,6877(4.3%), W2 95071(2.4%) 2] 02 =t} B3] a/hH wapn A}
AT Al ZtTrl 5420402 71 Wi, ojghe|o} 4,7947(29)), =2
44827(3%)), A 42597(49]), AFQ] 3,078A(59)Q] o= =t E ]
HE 9| SEFsE AeAR] AFFALL Ag4= LI07ACE §9 57F HA 5
ke AFsab AFGARIL 5338719 20.7%E AFA|SEAL QITh(<3 2-18> X))

2008 AA| FH w7FECA Y ERE AL Hee T 27587708
2 SE8AHEA]) AL 47 193,193 02 A1 9] 70.0%E AFA|3kaL, L EHE
o] 25,94571(9.4%), S 52} 18,56471(6.7%), 71EF 17,24271(6.2%), =
3HE AEA} 16,1517(5.9%), B 47827A(1.7%) 0] L0 8 =29 o 2= 9t}

T3 H7PE ERRE FANG A4 AP e gE] SYo) 70,7707
o7 P W, ZTEA 349577A(29)), G 27,1357(3%]), ogrg]o} 25,8657A(4
9, 272l 16,9407(59])9] 40 & erh(<E 2-19> FX)

T ERE AFFARLSL AL A Y, T, ojge|of, ¢

=, BYUE SolA gol AL e & &+ Stk

os.% ruh:\




H2E Ul WESAITHIE £ g

(H 2-18) SZA7o| T2 WE AAIT 744(2008)

el A
22 oo s e SEUE TERE om g
Austria 432 9 57 110 36 31 675
Belgium 582 21 63 114 79 30 889
Bulgaria 662 32 54 98 160 55 1,061
Czech Republic 684 27 41 165 99 58 1,074
Denmark 246 10 19 60 56 13 404
Estonia 78 4 6 31 0 16 135
Finland 149 13 25 105 29 15 336
France 2,744 76 448 583 324 84 4,259
Germany 2,933 68 312 601 374 194 4,432
Greece 914 30 243 134 173 34 1,528
Hungary 603 31 42 166 98 53 993
Ireland 17 10 18 39 9 202 295
Italy 3,338 99 668 261 155 273 4,794
Latvia 215 10 12 46 12 18 313
Lithuania 342 16 19 73 19 29 498
Luxembourg 26 1 6 2 0 0 35
Netherlands 385 12 55 104 83 45 684
Norway 156 7 20 47 16 10 256
Poland 3,861 137 152 1,107 0 163 5,420
Portugal 453 18 96 103 167 23 860
Romania 1,917 94 156 284 463 158 3,072
Slovakia 350 25 20 171 7 38 611
Slovenia 136 4 22 7 38 31 238
Spain 1,817 65 332 431 378 55 3,078
Sweden 239 11 30 72 24 15 391
Switzerland 228 5 30 58 19 16 357
United Kingdom | 1,826 115 135 365 188 29 2,658
AA =7} 25,334 950 3,081 5,338 3,006 1,687 39,396

Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9,
pp. 146-147.
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(H 2-19) SA7o| T2 nE ZAAIT 744(2008)

wek 7l
: g s
T ooV s sme) TETE TERE o g
Austria 8,201 169 1,451 621 512 1,109 12,063
Belgium 4,303 88 426 460 458 330 6,065
Bulgaria 7,031 238 664 387 1,031 476 9,827
Czech Republic 2,636 61 260 278 248 261 3,744
Denmark 1,967 53 306 146 251 110 2,833
Estonia 250 15 12 30 8 16 331
Finland 2,392 53 322 166 128 109 3,169
France 25,059 467 4,198 1,846 2,378 1,009 34,957
Germany 48,876 665 5,954 3,465 3,849 7,961 70,770
Greece 1,182 21 397 79 156 41 1,876
Hungary 4,909 168 649 548 503 450 7,227
Ireland 120 13 17 43 40 625 858
Italy 17,135 437 3,332 1,675 2,671 617 25,865
Latvia 593 35 28 71 19 39 785
Lithuania 943 56 45 113 30 62 1,248
Luxembourg 217 6 36 24 0 13 296
Netherlands 6,062 92 989 475 1,040 694 9,352
Norway 654 15 88 45 35 30 867
Poland 12,447 346 677 1,895 0 633 15,998
Portugal 1,575 31 281 179 456 66 2,588
Romania 6,803 230 642 374 998 461 9,508
Slovakia 1,027 64 27 359 26 290 1,793
Slovenia 740 9 165 22 88 333 1,357
Spain 11,222 286 2,182 1,097 1,749 404 16,940
Sweden 2,751 61 370 191 147 125 3,645
Switzerland 3,250 67 575 246 203 439 4,780
United Kingdom | 20,849 1,038 1,854 1,316 1,540 538 27,135
AA =27} 193,193 4,782 25,945 16,151 18,564 17,242 | 275,877

Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9,
pp. 146-147.
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Tt FrbEE QT L ERuE 954 SE] th2y] iR 919 &
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- 2lForyoprh 01487/l 2 T %%“’ UMOP 014374/14 |, &%
0.1427/71¢1, E7}elo} 0.13971/32], eEH|o} 0.1387/H ] +08 =32
& Uk 2EAL AL o] A RLAERoE 14503/l 2 T
=31, E7bEfol 1.28671/%2l, 5 0.8617/%1%1, 7] 0.7197/32), &2H|Y
oF 0.6757/H219] &+£07 =29 & 4 gk

o, Eiﬂ% wedA] B B2 AL deE S7PER BlaehE AR
AbIL A4=0] A9 Zulolrt 0.089 A/ M Nk -knE 71 =11, 2]Fol o} 0.061
21/ kel -k, %7}940} 0.046 71/ T e -km, ZTH= 0.0457/W 7 km, 2HEH]o}
0.043/M ) kmo] 22 5o o o Atk Ial FAARL Aol Fe
=7t b7t 042370/ Rt km 2 7P S2al, FuboF 0275/ - km, &7
022971/ - km, 2 AE 2|0} 0.2257)/8RI - km, 2] 5Foo} 015371/ Tk - km
9l 07 =929 oF & Q)
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gt AT 2 ERIE 444 £2S %
Sofujolel uluol, Brtejol, EE Fo| I 4ze] S Lt &
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(& 2-20) 27 g

T8

Austria
Belgium
Bulgaria

Czech Republic
Denmark

Estonia
Finland

France
Germany

Greece
Hungary

Ireland

Italy

Latvia

Lithuania
Luxembourg
Netherlands

Norway

Poland
Portugal
Romania
Slovakia
Slovenia

Spain

Sweden

Switzerland

United Kingdom

A B

Z* : CE Delft, INFRAS, Fraunhofer ISI(2011) X155

AP
AL
0.081
0.083
0.139
0.103
0.074
0.101
0.063
0.067
0.055
0.136
0.099
0.067
0.080
0.138
0.148
0.072
0.042
0.054
0.142
0.081
0.143
0.113
0.118
0.068
0.043
0.047
0.043
0.077

Q=13¢]
oL L

11

S
o

22

7
18
26
24
25

=

Al

e
1 0.013

10 0.013

2 0.046

20 0.028
12 0.011

23 0.037
8 0.007

11 0.010

3 0.007

27 0.036
4 0.031

25 0.013
15 0.015

21 0.043
19 0.061

0.007

0.006

26 0.005
16 0.045

24 0.018
14 0.089

22 0.039
5 0.018

18 0.010

17 0.006

6 0.007

13 0.006

- 0.013

olg3te] 2

)

24

714(08)
/74 ]), /R - km
& Apazis
Z A
R
0.225 4
0.088 13
0.423 1
0.097 11
0.076 18
0.090 12
0.067 19
0.082 17
0.115 7
0.045 25
0.229 3
0.037 26
0.083 16
0.108 9
0.153 5
0.057 22
0.086 15
0.018 27
0.133 6
0.053 24
0.275 2
0.113
0.103 10
0.058 21
0.054 23
0.087 14
0.065 20
0.093 -
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2) HEHE DEAT 33

2002~2008'd FF 1 =79 HEARLE S AFFARLeE /AL
T g el <3 221> T W8S AR Sk 7 =7 A A
2002~2008'A 5¢F AW 726742 HEARLYL WHAYSEGL AL, o] & 114710] AMg
AbaLo]al umA] 612710] F/ARALE YERFAL gltt 53] %7 R A A
FEARLE Eev) 1S1A0R 7P WA, vl 12137, 5 11107, Z2E
4 5477, Fobdot 42571 5o o2 A ok 18]l AFgARILS] 7
F Fupdoprt 245008 7Y WAL 5 1247, ofgEol 1137, FHE
1107, ZF2 10379] $0]al, AL A EUE7] 14007402 714
A3, Frie 11247, 5Y 98.671, 2T 49,67, o|ge|o} 29.0719] o]t}

il 7R QI (RSt HEaE ESAH(NR - km)S REFste]
=7hd HERE AFFARL B SAARLE Bl AR A A Rl
RIE AL Aeg w7PER Hstd APTARL o] A Frpdoprt
1.138A/a kel o &2 712k =31, g7k 0 =
QAEEo} 0.56571/ MG, E2EZF 048071/ 9qR10] 2O 2
O Bl AR o] A @77 1118970/ ekl 0.

SEZ 4671/MR), SHR2T 39277/l B 36737/ gke]
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g 1% u) AERE AASE B2 97k @ BUest 4
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32 SHYAMO| MEAHIG FEMO otp

(H 2-21) 2212710 Mz uE AfT 744(2002~2008)

el A
T2 7 A A F4A
Austria 174 47 12.7
Belgium 10.9 2.3 8.6
Bulgaria 14.8 45 10.3
Czech Republic 30.6 43 26.3
Denmark 11.7 0.3 11.4
Estonia 0.0 0.0 0.0
Finland 13 0.4 0.9
France 232 10.3 12.9
Germany 111.0 124 98.6
Greece 22.0 1.1 20.9
Hungary 1213 8.9 1124
Ireland 0.3 0.3 0.0
Italy 40.3 113 29.0
Latvia 0.0 0.0 0.0
Lithuania 0.0 0.0 0.0
Luxembourg 1.9 0.0 1.9
Netherlands 0.8 0.0 0.8
Norway 15.5 0.2 153
Poland 151.0 11.0 140.0
Portugal 54.7 5.1 49.6
Romania 425 24.5 18.0
Slovakia 119 1.0 10.9
Slovenia 5.0 0.3 47
Spain 22.7 5.1 17.6
Sweden 2.3 0.3 2.0
Switzerland 6.4 22 42
United Kingdom 7.4 3.8 3.6
AA =27} 726.0 114.0 612.0

Z}&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.148.
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(& 2-22) QI79t HEWEAMS Tafet SZI0| MEWE AL 24442002~ 08)
Shl: Z/grel, 2/ mak-kn
AT AL A= wTAAG Ands
T AT | e | B2 | oon | 8 | 2on | 50 | 2e
/\}—I’_ = /\]—If_ = /\]—_T_I_ = /\]—_T_I_ =
Austria 0.565 4 1.527 11 0.016 8 0.044 15
Belgium 0.216 9 0.806 15 0.012 11 0.045 14
Bulgaria 0.589 3 1.348 12 0.063 2 0.145 6
Czech Republic 0414 6 2.533 6 0.014 9 0.086 12
Denmark 0.055 20 2.082 8 0.002 20 0.093 11
Estonia 0.000 23 0.000 24 0.000 23 0.000 24
Finland 0.075 17 0.170 21 0.004 18 0.008 20
France 0.161 12 0.202 20 0.010 13 0.012 18
Germany 0.151 13 1.199 13 0.007 16 0.054 13
Greece 0.098 16 1.864 10 0.026 6 0.498 3
Hungary 0.886 2 11.189 1 0.042 4 0.525 2
Ireland 0.068 18 0.000 24 0.011 12 0.000 24
Italy 0.190 10 0.486 17 0.017 7 0.042 16
Latvia 0.000 23 0.000 24 0.000 23 0.000 24
Lithuania 0.000 23 0.000 24 0.000 23 0.000 24

Luxembourg 0.000 23 3.927 3 0.000 23 0.136 7
Netherlands 0.000 23 0.049 23 0.000 23 0.003 23

Norway 0.042 21 3.230 5 0.002 21 0.176

Poland 0.289 8 3.673 4 0.027 5 0.345 4
Portugal 0.480 5 4.671 2 0.059 3 0.577 1
Romania 1.138 1 0.836 14 0.139 1 0.102 10
Slovakia 0.185 11 2.018 9 0.010 14 0.106 9
Slovenia 0.149 14 2.338 7 0.008 15 0.118 8

Spain 0.113 15 0.389 18 0.012 10 0.042 17
Sweden 0.033 22 0.218 19 0.001 22 0.007 21

Switzerland 0.290 7 0.553 16 | 0.005 17 0010 19
United Kingdom | 0.062 19 0059 22 0004 19 | 0004 | 22
A A B 0.224 - 1.203 - 0.014 - 0.074 -

Z= : CE Delft, INFRAS, Fraunhofer ISI(2011) A&7 E o]&3sto] 2 AM43H
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FHolAe] wEARIH]E-2 thE e A} TRV R 2w
A b 2 uEe AXSD glevl, BEATUE APPEE
INFRAS/TWW(2004)19) 0] &1t R o] 7]9bskar Qlom X19] wgAkal #e
Aok gelol=8l A FH AL HRE BEF ook

UVt o= WEFARALRE-S WFARLS] AR A, o|2jl AS]A] HI-E-E
&4 1] 3| H]-2(material damage costs), 3§ H|-8-(administration costs), 2|FH|-E&
(medical costs), Q1A= (human capital loss), $HE=, 2AH, 1% &2 &
o] ¥ EZ A v]8(immaterial costs)S ZF3IT) QoA EXTsn| LS HY &
3} e Ao S4E & glonh, dxdoR wEAY uge 4% A
Zro] ZA5IA] 7] w ol Z<Al S o5 (stated preference studies)o] 2]3F £
7HAE whgste] ARtk

< 223>2 ofelgt AMATIS} BAALT] T3l mEARTINLES] FEES

AATBEAL QAT

(E 2-23) WEAIHIE =
a3 ApAbaL LEPADAST]
e | IR BE ge W AR 9 ¥R A7 2 Adsel 4e
AHEY 1% e
QAAEEN | DRAG gA D AUE EOR QT A A
A E T A r
gz | AW A same gmug | ool HEE W S8HE
oz
Ggule | AAE 4B R BEEA JYuS
e HERZOR Qs AREA B BAusHE

Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.29.

19) INFRAS/TWW, External costs of transport : update study, 2004
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FHo A= IMPACT Handbook(CE/INFRAS/ISI, 200820)0]| A =43t 5}aF4]
AL H(top-down approach)S ARE-6lo] 1 FAFIH|E-S AMASEAL QT

AR 1A oAM= erd MFE= AN, 4, 44 & Jdd8 398 1%
AT Q45 2ARE Fo) BIEA) e AT 58 FE 2Afste] 7St
a2al Aedt SR, dAREEA, FANE, AmHlE, Eds,

o
ol B wgol] ot Anedy @& W98 A

[e2) (X} E‘%
919 TG o T9HIE AP Al BRolt BAIEE FE B oA 3o
° Az

FAAOE WEAT 1§ WEY W9k g AR AR et 2k WA

of a statistical life; VSL) 73S &-85}o] AP EE E3| o] HIHO #8282 9
A UL A 1008 29 4 g 2

>
N
N
[9,]
A,
2
=
W
()
lo
il
N
s
N

Slal AAE FolL A
55 ¥, SAH 2y A
(willingness-to-pay)S =4 gttt

o Aol oJstd §e] FAA 7= AAlE 15T oA =
Al 36008 elo] ol=717k4 1 WePh v chepsAl AbgE glek e
L 1998 o] EU-157=ollA 3522 4=3% UNITE ZRAES] A4 ZAijoj
7ok R Rb A BT Tl wake Tefstel AN At g
Y 270 =7l 9] Aol tiet SAIA E7EA = 20109 7] 1871 F=
of OIEE}. ESH IMPACT Handbook(CE/INFRAS/ISI, 2008)0)| A A|¢HsE b4l o 2
AHgE Aol tidt 7= SAIA 7R 9] oF 13%Q1 243,1001+=, 744
o1 4% A 7S] 106 A8 1S00$E 45 U5k <5 2085
= +H =7FolA 9 AL R YRV A AYE YERAL ik

2

o

20) CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9.
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(B 2-24) 7H 7152 uSAIHIE & 271X &
el 2

72 AP A FAR AgAT
Austria 2,395,000 327,000 25,800
Belgium 2,178,000 330,400 21,300
Bulgaria 984,000 127,900 9,800
Czech Republic 1,446,000 194,300 14,100
Denmark 2,364,000 292,600 22,900
Estonia 1,163,000 155,800 11,200
Finland 2,213,000 294,300 22,000
France 2,070,000 289,200 21,600
Germany 2,220,000 307,100 24,300
Greece 1,518,000 198,400 15,100
Hungary 1,225,000 164,400 11,900
Ireland 2,412,000 305,600 23,300
Italy 1,916,000 246,200 18,800
Latvia 1,034,000 140,000 10,000
Lithuania 1,061,000 144,900 10,500
Luxembourg 3,323,000 517,700 31,200
Netherlands 2,388,000 316,400 25,500
Poland 1,168,000 156,700 11,300
Portugal 1,505,000 201,100 13,800
Romania 1,048,000 136,200 10,400
Slovakia 1,593,000 219,700 15,700
Slovenia 1,989,000 258,300 18,900
Spain 1,913,000 237,800 17,900
Sweden 2,240,000 328,700 23,500
United Kingdom 2,170,000 280,300 22,200
AR H 1,870,000 243,100 18,700

Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9.
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T =7PER AL fE $97HA 9] 271E )

of et YIF7FAI7F 33235 22 7P 331, ofd

Zlo} 239.50F -2, yldehs 23880k G20] Log 2 ouby, 7}?40}4

Aol tigt @ 7EX7F 9840 SR EA SAEE 9] oF 30%0] é—ﬂw—"— o

o ek 2Eal 7 =7 S R ATl tidt He A ARl digh ¢
o

HrhAleh fAke AES Holn e o 4= otk
o

BomAl WS & A S8
2 AT YR B BUAL 0l SUTAS AU G T2
2 0 FolA Aelux 2
AREE B3 o] A AV A 2gRi
)3 28 Al BEST W AL 59 ARazgo] SlolA APgEr A
TG Be -2 o] AR WEATHES AT B3] T A ol
o) mEsto] Tohe Am(wRer Aw)e] 49 1 AYY Yme| wel wE
AT wEST e AEgatst @ Eilol)e| 7
w9 AEe] wheh WEATEIES Wik A SR SlolA] Ak
A WESTHE BEATH S DEFHE SFUHOR hiro] mEM 3

olo] ML AH AFE 2010 58219} FFsHEAEA] EEAE &
AR o PEATHLLS <F 225> W <F 22657 Zeh W] 28310 =
ZHAE LEAA & WEAREES S7PEE Blashd ER29A9] R
TAIglo] 2] AT} AL ER 1L69-FEAE/ - kn, AWER 881-5ZAE/
o - km, EAIFER 2237-F2AE/M - kn 7P 2 W, 29280 A AR
SEF 02452 A E/ - kn, x]twﬂ 12392 AE/ - kn, EARER 3133241
E/ - knZE 7P 2S5 ek = M 58310 $441A o WEARAL
v =2 9AE %’oﬁ@@ﬂ} St TR A o] ARaL s Bl ARALH]E 5 HheF
o

3 2ol os) AYBE & 4 ek

ﬂl
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38 SHYAMO| MEAHI FEMOr ot

(7 2-25) 7E =752 £8Ae] ==22AIE Tl WSAIHIE

9} S-=AE/Y kn

TE ;g %}E}E AYE=R EARER A w2
Austria 0.66 341 8.67 2.50
Belgium 0.61 3.15 8.01 2.31
Bulgaria 0.41 2.11 5.37 1.55
Czech Republic 1.02 5.30 13.46 3.88
Denmark 0.48 2.48 6.31 1.82
Estonia 0.68 3.54 8.98 2.59
Finland 0.56 2.93 7.44 2.14
France 0.45 2.32 5.88 1.69
Germany 0.41 2.14 5.43 1.56
Greece 1.69 8.81 22.37 6.44
Hungary 1.08 5.62 14.26 4.11
Ireland 0.74 3.84 9.76 2.81
Italy 0.57 2.98 7.57 2.18
Latvia 1.50 7.79 19.78 5.69
Lithuania 0.66 342 8.68 2.50
Luxembourg 0.88 4.57 11.60 3.34
Netherlands 0.24 1.27 321 0.93
Norway 0.50 2.58 6.55 1.88
Poland 0.61 3.16 8.02 2.31
Portugal 0.42 2.17 5.51 1.59
Romania 0.36 1.85 4.69 1.35
Slovakia 0.70 3.66 9.30 2.68
Slovenia 0.98 5.11 12.98 3.74
Spain 0.38 1.96 498 1.43
Sweden 0.41 2.14 5.44 1.57
Switzerland 0.24 1.23 3.13 0.90
Great Britain 0.27 1.41 3.59 1.03
At 0.38 1.98 5.03 145

Z}&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.103.

S FYBAFAY FRIAE £HUH § BEALNGL ehEvlobr

A AP G LR 0.58-F2XE/ - km, AW EZ 6.98FZXE/ - km, EAI R ER



H2E Ul WESAITHIE £ g

27554 ZAE/ - ko 7P 2 9, 92 Eolo i AEAHEER 0.075
ZAE/ - kn, AYER 085G2ALE/ - kn, EARLER 3354245/ - kn 7}
A 247 Yo gl

(7 2-26) 7Y =752 sEAte] =2AE Tl usSAuHIE
9 FRALE/

T8 gf;; AgER  EARER Az
Austria 0.07 0.85 3.35 0.54
Belgium 0.34 4.10 16.15 2.62
Bulgaria 0.12 1.45 5.73 0.93
Czech Republic 0.22 2.60 10.25 1.66
Denmark 0.07 0.82 3.24 0.53
Estonia 0.20 243 9.58 1.55
Finland 0.13 1.60 6.30 1.02
France 0.25 2.99 11.81 1.91
Germany 0.20 2.35 9.28 1.50
Greece 0.43 5.21 20.57 3.33
Hungary 0.29 343 13.54 2.19
Ireland 0.25 2.98 11.75 1.90
Italy 0.15 1.75 6.91 1.12
Latvia 0.58 6.98 27.55 4.46
Lithuania 0.20 2.35 9.26 1.50
Luxembourg 0.46 5.53 21.81 3.53
Netherlands 0.10 1.23 4.84 0.78
Norway 0.13 1.61 6.34 1.03
Poland 0.18 2.17 8.56 1.39
Portugal 0.20 2.34 9.25 1.50
Romania 0.11 1.27 5.00 0.81
Slovakia 0.21 2.52 9.92 1.61
Slovenia 0.29 3.51 13.84 2.24
Spain 0.19 2.31 9.13 1.48
Sweden 0.13 1.57 6.19 1.00
Switzerland 0.32 3.81 15.03 2.43
Great Britain 0.11 1.35 5.32 0.86
A H o 0.15 1.81 7.15 1.16

Z}: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.103.
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4O SHUAIDO| AMEIMHIE FFet H

IMPACT of|A %3t 3}3FA](top-down approach) W EA}TIH|-E AP ARE
ol == FH 277050 et o wEeThE WEARLRE-S <3F 2-27>3
Aotk WA wEFpeEEs =271 186,528W 0 R 2 g Akl gl
omn, A 238Wut G 7 Fh3 223Wul G2 0] Lotk g1 EREE g%

= 82} 157,10590F G2, @ Enjo] 22584l &7
2 9l EiR] 6,839uuF G272 AP E|T Qo

a7 A & WEARIHEE L EHO|ZE 156.6 2/ Y - kn=
PR 21, 58 32392/ - kn, WA 2 EIA] 12302/ - kn, AT 0,69
ALk 3 05 ) £ 2012 % 919 IS =

(& 2-27) R 277420l T3t CIZ4RE MEALTHIR(2008)
T9) WThGR, SR/ kn

T Al I-SAILH]-E &9l WFARIIH]E-
293} 157,105 323
o HA G e 6,839 123
9 Enjo] 22,584 156.6
T2 A 186,528 33.6
He . 238 0.6
G - 223 0.5
A - 186,989 29.0

Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.88.

il §9 277050l Wit e et wEARHE-S <3E 228>
2l WA wESTHERE =27} 38280u 0 G282 79 1‘41?—%
lom, thFoz Hw 70Mu G2 otk I 2R wEsethd w



Mo 2UjQl BEAITHIS £ Fgt

g0 Akl 2EA} 18,680MTF G, FaFelE 2EA} 19,6009

FERA FYSHE ABAUH YRS ABA Aa] 9F LEAIHG
o & =LA AL,

T3 B S5 G WEALIH G AT AEA 627 HE -

km= 71 231, S5HE AR} 10242/ E - km, A% 02-F2/AE - kn, 2 &=

2 Holw gtk 9] A9 A AEIL FAG BAR ulgo] YA

FAp) g

)

(E 2-28) S 2771120 CHgt SIERE mEALTHIE(2008)

LES A7 EEATNG  ©9) BEATHE
AeFshE A=A} 18,680 56.2
= 2o A=A} 19,600 10.2
=2 38,280 17.0
e 70 0.2
e : :
A 38,350 134

F AR ol8rle T ARt Gl
Zt&: CE Delft, INFRAS, Fraunhofer ISI, External Cost of Transport in Europe, 2011.9, p.88.

2) 8 271 uSAHIE HIwEA

o
-

A}7] Aol e 67 Iy WEAIIE]E SHS JfER o Z AHAEA] &
9lo] E oTLo AL Link(20052Dol| A AABE 99 137 2rlSo] =&,
= 4 gEEEe] wEAH S-S B ul Akt g

9 B3 S7HES] BT WEARHE2 FEHoR waRFo] v}
A 2 HES AREka Qlon, Aol gFgo] A9 Ao nnghe o 4= gl

TAHOR 198AS 7|ZOE HLRES AT £ 137 F7HES) EA

K
(2%

ofr

21) Link, 2005. “Transport accounts —methodological concepts and empirical results”, Journal of Transport
Geography, pp. 41~57.
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42 SHUAKTIO| Al|MH|E =Auor ¢

-

TGS Helo] 147108 SRR 7Pg 23, ofgkejol 4,157 ., Ao
o1 2,3308t (=, ogil 2,02590F G2, TepA 1,532k G20 o g HA
Hoiek. B3] 919k 2o AHS vl oy FES AAR T U ALY =2

o] APgARaLS} *o“} o vl WA Aol JE= & 4 Aok

.

rﬁ r1°

il
4

(B 2-29) ©3 137 Z7I=2| WEAITH|E 51241998)

=ACE ==} Ax T AA|
Austria 1,367 23 6 1,396
Belgium 877 2 1 880
Denmark 679 21 2 702
Finland 232 5 0 237
France 1,528 3 1 1,532
Germany 14,592 83 35 14,710
Italy 4,145 10 2 4,157
Netherlands 1,421 58 0 1,479
Portugal 501 11 1 513
Spain 2,307 19 4 2,330
Sweden 953 32 1 986
Switzerland 925 8 10 943
Great Britain 1,994 26 5 2,025
AR =27} 31,521 301 68 31,890

Z}&: Link, 2005. "Transport accounts—methodological concepts and empirical results", Journal of
Transport Geography, pp. 41~57.
F 919 e 19984¥ HATTA Q.

E3) §YA T SE BERE WEATLIE AYATES A
W e Ee] WEALE G AT ARE Bob 4 gl oS Delf
QO] 2w SRR WEAILE Te] WX ghon], FAHoR
8% % Ak BANEI RAstL, B35 222 § olAMw SEA

>
k1
30 e

F2 FoAl A WASLE B Frke] A ol BA AAEA
the o] AH=I Qe

8%
Kl



H2E =l WESALH|

oo

4. AAFE

£ Aot £ 27150 £ W AES FHO2 WEAL WS 4
&kt ZA]o -}7} ol W oA MUt km)S I APUALT 9 =
AV WAASE Hla BASHTh o3 SRelAe EARIHG AE
W 2 AZE INFRAS/TWW(2004)2} Delft(2011)2] A B2 A 2|51
ou| ERRES FHOR § WEATE FEE A9 PEsck

T3 Delf(2011)o) 4 AP 9 277 S7150] of 2] @ BHEHRO] GES
S AT AUAY Beul8S Helsigich 1en vpxuto s
Link(2001)2] A7AT A AGH 4 137) Z/150] BEHL @S]
& d3= vl E4skh

B AT EET ANES theat 2ok A, §3 1Sl wEA
Y-8 EFEE pEHEO] A}3]F H|-E Ao Wl o LEo] AR o
o oFAb) Sfeel EARLLS AP AR Aol g, o)

, SAHOR B Vs AR

ARt & 4= Qe

AR, ERIE AT} FAAE A 59, T, ojgelo
Z9E SolA Wol WASE glork, AT U ERnE $4UH 5528 a7
shwl AbgpAbaLe] A9 #|Eojolet Zuluol, Brbelo}, Behs Fo| 1 4%
of e rha T 4 Qlowl, FAALY A9 exseol, Brielol, §7te]
Fol w7 LR 9lee o 4= Qlrk B kY WEAL 22 Hlw
she dlelis % AnASHTHE AT % BESHUAS oY AEES o] g3}
£ Aol B Bt Ao wadd.

A, FReIAY EALE S B et SARIA B4 usu] &, B
Hlg, OJRHE, SEEE, A

b
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SHQIAITIO| Ma|xiH|g Faot oin

H| 524 H|-89] AL obzlof st YA A=A A A 71| (Value of a
statistical life, VSL) Mg 2 AHASEaL Qit) o] dt R EL Y WF
APIELE APEOIA R A S S SR 2ARAE T GRSt
T ATk 2y eyt As iAo st HE|HulE 2 Al S
AgoAl AL vsE ddSEsr] A3l Aty Aleof At A=Al AR
Shi WhEL fol At “ALE AFEA: 10818 ) A ARPAREL 7157} 57
A 3hom Zol7] Sia A T XBa oAt Yealuzrets
of FHIZ AL oo 2He FaL th= HollA Ael7t At
oA, 57 270 %7}—011*14 AR gk $1¥7HAE 2010 1%
APe] A 187RF F2, FAF 243,100-2, A 18,700+=22 #8541 Qlo
H, =7 E 11 zpo|7k UH‘T' e &5 AUk =diellAe] 20104 7| AHEH
H]-8-2 AR 12,0257 ¥(80,4897-2), T4t 3,491 ¥(23,369-2), HAF 1415
AOMFT) A NS Fol A1) mEAIS] et $1A7EH 7L T

p

=

mﬁ

=
LN

O WM FS ¢ 4 Utk b F5 Seld sesRel sjopata g
AP A SjepAbatel e SIRAZHI(H R A S AR WA el X

0% A BaKe| T

22) 2010 7|E3E21 172 14949 2§



M3EE SHQUAFTIO| AlE|XH]

oto

H3E sHYAIne A2/XHIE £ YHE 83

Mi1E SHZAIzH[ZL| = ALl

1. 5 Al

1995 &5 WZ%5 A7 A|=H(Bureau of transport and communication economics;
BTCE)23)of| 4] 43t sfjokatar w88 ofeat o)

19934¢ &30 sfofAtal B8-S 19939 7|E7tAo R 3lewint depa
198813 3183yl ol vls) 4= sheksioith. Bd] B9 SjPALLOA B
O AR orA] B4 Whgshol Aut 9 sHe]sfu]g-o] HA| sfFAtaLal-g<l
316M0E Qo] 49.7% (157.28900F 2 & x}[X|skal 1o, o)z u]-g-o] 20.0%
(63.29wt o), HAYGr]E 18.0% (56.9WTF &), Ardu|siu]-g 12.0%(37.9
dnt ge)), R4 B FEHE 03% (0.5 gef)o] so= YA H U

3|
=}

ol

(# 3-1) 352| 1988 A 1993 SHUALLT m[sh

ror

Wl : e

7 I S 0 .
FadE 714 19939 7|&=
1988 69 630 264 318
19934 73 901 316 316
A& BTCE, Information Sheet 8, 1995. 12, p.1.
2)3L fiollA Abgulsl v]gat o) =H]g 5o sfFAAL HEnlE= A HE

A Aol A AT AFgAReE FAFARE] Ak nlEe] 25. 6H”UJ EL

) 5% 4L 1988G~1998 W74 2StelEl WE W BARE ATl 4] J%
W el BRdeS o)y
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ot A1

SHFALLO| M2|MH|E FHUOS

(8.1%), 7153t TEAUIGo] 13805 F@4%), TEF U &
go] 57790k <e|(183%), olmulg 39uul Thej(12%) Sow FTREC
1 A AR} 738 SOl A 69Ol

/Rol-

FollA o] YR
PO R e APYREL 30~60th 7t rﬂ-‘%ﬁ—% 2|5}, B
10~50

19939 &
T, oL 4o
AL 9017 % WAS 70870l T o} e 198O hREe] HAEL

ol sfgete2s

HELALA o

2. 0|2 ARl
1997 w|=+9] AFEAJ(US. Department of Commerce)ol| A 27FsH

o
oJ5ha 199393} 19941 2617F m|Fol 4 AR sHpAbIIe] I3t sl gL
H-7-=1]81il spill costs), A4k 3lH]-E{(property damage costs), F-4 2 AFY
9 3418 5

E

~ T

1] 3} H]-E(injury and death damage costs), 7]E} A7 H]-H(EE U

o2 FEste] AR Auh Xt 6359 FEof itk
TAH R 9 HiAoA sjFAtaLe] tigt vlgdEE A2 et

Al e, A R ARl o)

&
ORI TN
3, © A

FEE ARAEUE,
i, sy Ae Al@

SFAtaLel o3t AFFEHES AHTHS 2 A 3HH]-8{(emergency response
and cleanup costs), AFAR}A TSl B AMH|-B(natural resource damage compensation

costs), A|3A}H]-E(third-party costs), SHa<>AH]-8(loss of cargo), A~%H]|-Z(litigation
o), (e and penay), /SIS, A\ olol| W o el
2 1990-1994¢ 5919 afj QA B A| AE(marine

WA 7190 9 Ashjge

25 BTCE(Bureau of Transport and Communications Economics), Information Sheet 8, 1995. 12, p.2



safety information system)®] Z}&52} 8007 7|9 tite=z gt AExAl Ayt

(SEST 2007 BHsto] AL Ag-gEWAA) T oa]u]82l 51485

A o] gt FAsI ©, o] Hlgole drrasR AT AVIE o=y
o

g EUEA G-

B B dRRET  9aaE 99HE B Ug9HE %
- (A=) (ei/29) A3-8(EH)
H}2] A/ol] 914 438 22,548
SEl 197 10,142
oA 77 3,964
[xA 433 22,291
7] ebxdur 131 51.48 6,744
AR A) 249 12,819
S A A 235 12,098
SAFA A 16 824
A 120 6,178

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.9. <Table 3-3> 2l-&.

28] 3 AARFYEE] HAMH|R-S 13 U ELA) (Department of Interior)o 4] 4
3k AR Ak whet 2AH LTk <IE 3352 1,000-100.000 o] o] 2 ¢
FHEY 9ol B2 A W9 AU B g U g,
9G-S ARREFl Z7hEl wet 7t} 4000022 ZafatuA

0]
=
SATAT 717EQ] 19933} 19949 2] Adf 5l AJdE dwrRadS 11,0008

§7



48 SHUAILO| MEIMHIE FFet ST

(2 3-3) HRRE Holol M2 =l XXt 24HIE

SEEES L 2ag B34 2chg
1,000~5,000 72 & 0.06 0.16 0.25
5,000~10,00072 A 0.25 0.34 0.42
10,000~15,00074 = 0.42 0.48 0.54
15,000~20,000 2 & 0.54 0.57 0.61
20,000~30,00072 A 0.61 0.64 0.67
30,000~40,00022H 0.67 0.67 0.67
40,000~50,000 4 2 0.64 0.66 0.67
50,000~60,000 74 2 0.60 0.62 0.64
60,000~70,000 22 0.55 0.58 0.60
70,000~80,000 72 0.51 0.53 0.55
80,000~90,00074 & 0.47 0.49 0.51
90,000~100,000724 0.43 0.45 0.47

Zt&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.13. <Table 3-4> Q1-&.

(# 3-4) mjoll FE XIAXEDE] 2408 X

2 B UHRETF  ERRE 9eRlg By IEdUS
= (2d) (=4 o2
HER] A/ of| Q1A 438 109.50
o] A 197 49.25
o 2 A 77 19.25
e xA 433 108.25
7] epAda) 131 0.25 32.75
AERCEA]) 249 62.25
A A 235 58.75
G ADAES] 16 4.00

AAA]) 120 30.00

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.13. <Table 3-5> 2l-&.



Aupol] ot Yg-FEATE BANNE LA Bk ok} A o]
% 5 ARl WS M o, offat s gL 3xhul Golet
So] 19959 79 239 Mebds ojsA] Qhuiriel A LGZEIAY S
kel Al S 4UHE fAl NE%& @} A3 o

sl 8- 24 S 2L Aol AgaE Al o8 el o
So| ulrto] fEPORA WAFH BHEY £UVAS Yuldtt). n]To A
o] §24l AL 20,000-500,000 DWTe] o] 2=t A4 shedd 7125
Apzoteh wi$- ke Ukt A7) el AfmE ols) SAE 959
FAME S AnER] SulbA(lE ol URY AS AY G 057

e)e ol-gato] Argalglct20

e B daEE 9= 99HE B34 159Hs 9
= (A=) (F=/2=) Jeh] ()

H}x] A/ 014 438 250
oA 197 112
AN 71 44
QA 433 247
7] ebAdar 131 0.57 75
AdEHCEAD 249 142
SNEPAPS] 235 134
S Al 16 9
A (A 120 63

Zt&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.17. <Table 3-7> 21§

26) U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry, p.16.

49



50

SHQIAITIO| Ala|xiH| St o

11

=0 AL 989 = 7|9o] 4227 @ oA H(U.S. Federal Water Pollution
Control Act)?} F¢t ST EAY Bl et
Compensation and Liability Act)S $Hbel= A9 HIES sl ok o&
Sol URRE AUAS G 257 Lol PA, Uk HEF WEF 12
de7ia) Rl ik
N80 AbTo] ofgh WU 1991-19954 Fok WAIRE U883 AT
E

of tisf A= Fibd g4 7€ 2 AL 73

E

H(Comprehensive Environmental Response,

e It Aba AA| FapHFelg- Bt &
() (&= (=3

HER] A/ Q1A 1,753 2,701,454 1,541
o] A 1,454 1,308,102 900
o924 298 425413 1,428
oxA 435 741,018 1,703
7] epAlny 1,410 2,703,870 1,918
AEHCAA]) 5,350 7,879,856 1,473
PARSIESE) 6,700 7,511,391 1,121

A& U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.18. <Table 3-8> <l-&.

25U HE di2d R, Aert A4Y B, Ve 9 AR A
5= E3SHE ), A7) Aol A= 1991-19959 F¢F i F-=3F0] 10,0002
Hol e ARLE LR & HE diZldl R399/ E 285t
a5HlE= Pdskinh 1 753’%, aFHE2 vhAA T AR e HrE A
aLo] A9 A" 99,7018, 12419 A 55,7742 2 4 E AL, sfHAIA

o A% AT 65469 FY Ak

1o
o,
o
oY,
ofl
— O
W
=
(9]
[\]
(9,
e
=
:cé
o
>
2



(B 3-7) TJoll 7L Ed 238H|IE FEX

e IREE o4} i BHa 99REF Pt AFHE

AtaLAax(4) (A=) (/1)
HER| /e Q1A 33 71,727 99,701
o =AM 12 40,125 55,774
AEHCAA]) 69 49,822 69,253
Sl H A A 330 93,903 130,525
Sl Al A 17 47,100 65,469

A CAA]) 347 91,610 127,338

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.20. <Table 3-9> <l-&.

sfefAbazel ot AAtuleln] 82 S5, i S R AR Qle] WA
Sh= A Sl Aulus) vlg5 ofush=tl, A qfEeh Apalulsf gfiof
uheh S gEpich A7) Aol e 1993-19941 5ob WIS Aubalal
APRE o8-8kl sfefAbaLel gt Bt Alttulsu]8-& FgoHlr

(% 3-8) Lo FE MHAIGHHIE FHX|
B At al] A F At sH]E Bt AfArE] el

- () (E)) (F2/3)
CIPARS I RS 794 55,321,205 69,674
oA 505 45,691,260 90,478
A 239 13,148,568 55,015
ezA 76 22,192,658 292,009
7| epAlut 366 90,083,462 246,130
AEHAA]) 1,980 226,437,153 114,362
SIS PAPS] 108 22,983,444 212,810
S Al A 2 340,000 170,000
(A 110 23,323,444 212,031

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.21. <Table 3-10> 2l-&
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SHQIAITIO| Ma|xiH|g Faot oin

[

A7) AFto A= Ao 9 Y 3] (The National Safety Council)of| A A|5-5F H
A AEa g desls SHgelglon, < 39-9) 2o

+3 A -8 =/Ql) FAtalsula(ge/])
8= vl 2x3) 780,000 25,000
g vjg =3 790,000 28,000

A= US. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.23. T3 8-

Ol

o od R

ool Fab W ATl ATY(EFE W EWHE o8
19931994 b WAYEE ALA| SfapAba Aol A8 Al Al
T RA U ARS8 <E 31053 Zo] AT AR At
3

]‘

fUI

E

= & 3-1 sl

FARL 1Y Hat ] s8> 0800“31/7”& AE AL, AA A%

off it BAALR 149 B E—*Jﬂ’éHHl o 34 720%/74% A ek

1AY ot APgaafs]-8-2 1,023,600 2]/ 4

om FaEsn, AA AHel AR SAND 1A% 7 SAmEEe
861,100 /A2 A& At



(% 3-10) Ojsl REE 24 L ALOEHIE FHXA
/\}J—_r o} @ B HA}
ARLASG BAH AR ° °ov
78 T TR waeemas cibmane
= = 1/7) (=13
HER]A/o Q1A 691 712 1.03 28,840
ol A 769 808 1.05 29,400
o4 409 552 1.35 37,800
oz 210 224 1.07 29,960
4
7] epAlur 818 883 1.08 30,240
Afar
AEAA]) 2,897 3,179 1.10 30,800
S A A 18 35 1.94 54,320
G APARS| 68 7 1.06 29,680
A 86 107 1.24 34,720
H}x] A/c 0141 43 45 1.05 829,500
ol A 76 94 1.24 979,600
oA A 5 5 1.00 869,000
exA 7 11 1.57 1,240,300
AP
7 epalur 64 75 1.17 924,300
A]—_T_!
Aal A A]) 195 230 1.17 1,023,600
IR PAPS| 4 5 1.25 987,500
CAPARS| 7 7 1.00 790,000
A(AA) 11 12 1.09 861,100

Zt&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
pp. 24-25. W ol&

SRebagl o] ofshu 19959 ]Sk o] ARiRlel A WA SARARILeH
Ao ofs) AZE B8-S & 11559 e o] F A W Al 24
Hlgo] 5980] Srel SL8%E A5k glor, ojmulgo] 1920] Te(16.6%)
Gulg 2559 Fe|(22.1%), TEF UG 1109] SeI9.5%) Folck.

919 AR SFALLAIAB o)A AlBIE FAL W APl A5 3
B8 AZug NEARES olgalel UF L AAEANG, oJmulg, B

11

= .
§. 1T UI§ SO ARG Aue <E 3

>3} et



54 sYAIO| ME|MHIE FEdet a7

=9 g

A g ii}f‘ & Hliﬁj& :jﬁﬁj ° H]iﬁj)l
T o e} T o [e}

da B A4 15,947 478,555 17,976 445834

olgH]& 5,120 153,650 5,772 143,144

PR LIEES 6,800 204,066 7,665 190,113

a8 ug 2,933 88,029 3,307 82,010

A 30,800 924,300 34,720 861,100

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.26. <Table 3-14> 2l-&-

F AL B A M-S A Aol ofd Jleh AMMINE jEoR FHHNS,

b Ape gl AT Qg 2R £ BEd

T WA A 5o 1hdulgo] M S glnk A7) ATolA AAIE AL
S8 TPdul 8-S < 3-12-9F U

gl eyl

PRSI E-E R0 AEARIL o B8 HA) AlALTL o B]-B(AA)
o FAFALIL APgALL B AphA}a
KLl 56,880 1,706,954 64,119 1,590,239

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry,
p.27. <Table 3-15> 2l-&-

5) At 2 A R SHAID HIg SR
B9 Bo) wHE 0] 19931994 Bk Ak
UER olek T BoAE G2



YAu| &
L
47
A5 9 A4
BEDIES
LI
L
47

%7

(% 3-13) O|=39| Meh HUAID

k2] 4
g1l
22,548
110
1,541
250
2,991
27,440
69,674
14,932
4,795
6,367
53,260
79,354
429,473
137,891
183,136
1,531,882
2,282,382
2,458,850

o4l

10,142
49
900
112
11,203
90,478
15,222
4,887
6,491
54,295
80,895
507,187
162,843
216,275
1,809,079
2,695,384
2,877,960

b

= |

A A

L=

£
N

5,455
55,015
19,571
6,284
8,345
69,807
104,007
449,924
144,457
191,857
1,604,829
2,391,067
2,555,544

22,291
108
1,703
247
1,673
26,022
292,009
15,512
4,980
6,615
55,329
82,436
642,164
206,180
273,832
2,290,528
3,412,704
3,813,171

71et

6,744
33
1,918
75
8,770
246,130
15,657
5,027
6,676
55,846
83,206
478,555
153,650
204,180
1,706,954
2,543,339
2,881,445

Sl

12,098
59
1,121
134
3,916
17,328
212,810
28,124
9,030
11,993
100,316
149,463
511,277
164,156
218,019
1,823,669
2,717,121
3,096,722

bana =
A4
Al

824
4
1,121
9
1,964
3,922
170,000
15,367
4,934
6,553
54,812
81,666
409,022
131,325
174,416
1,458,935
2,173,698
2,429,286

Z}&: U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry, p.33. <Table 3-17> <1-& 2 AAAL
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4,780,918 | 59,096,136
1 1,046
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170,000 124,953,184
34 1,493
81,665 661,024
2,776,610 | 126,731,191
4 128
2,173,697 18,215,580
8,604,788 | 323,967,784

Aoy
i Y e o
Apm s 617 656 139
ooz | Ay maule | 27440 11,203 5,455
B 16,930,480 7,349,168 758,245
APl AS 397 253 120
A | Al a1 a8 69,674 90,478 55,015
2 27,660,578 22,890,934 6,601,800
AL AL 346 385 205
A} Al Tl 3fu]-g 79,354 80,895 104,007
2 27,456,484 31,144,575 | 21,321,435
PNEEIES 2 38 26
AP Abaitd Tjsfu]-g 2,282,382 2,695,384 2,391,067
2 50,212,404 | 102,424,592 @ 62,167,742
ZA| 122,259,946 | 163,809,269 = 90,849,222

EE s
151 719 1,099
26,022 8,770 17,327
3,929,322 6,305,630 | 19,042,373
38 183 54
292,009 246,130 212,810
11,096,342 | 45,041,790 | 11,491,740
105 409 9
82,435 83,206 149,462
8,655,675 34,031,254 | 1,345,158
4 32 2
3,412,704 2,543,225 2,717,121
13,650,816 | 81,383,200 | 5,434,242
37,332,155 | 166,761,874 | 37,313,513

16,422,316 | 634,748,295

A& U.S. Department of Commerce, 1997. Economic Impacts of Accidents on the Marine Industry, p.34. <Table 3-18> Q-8 4 jAAL
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37) Hanemann, W. M., & Kanninen, B. 1998. The statistical analysis of discrete-response CV data.
Department of Agricultural and Resource Economics. University of California at Berkeley.

38) Sellar et al. 1986. “Specification of the logit model: The case of valuation of nonmarket goods.”
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39) Boyle and Bishop. 1988. “Welfare Measurements Using Contingent Valuation: A Comparison of
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40) Hanemann, W. M. 1984. “Welfare Evaluations in Contingent Valuation Experiments with Discrete
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41) Hanemann, W. M., & Kanninen, B.(1998).
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SUREAEY AR ol By AL /AR PR 2R

ol-gE Sl WHEolH, ol2fet #HME HiH(closed-ended question) -3-
Aol Al vl *L;‘é% ofg] 39 59 stuE vl AAISkL 1 g4 o] AE2
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(Utility difference model)a} Cameron and James(1987)44)7} A|QFsE WTP §h= 3
O] = 71x]7} 9lk McConnell(199049)2- o] = 711 HHo] A& Atf

42) HA-HRE, To|FPRANY CVMel 7t A F5e BN FA,, RTE =
ANAEE3|R], TEA ], 2005, 40 A435, pp. 187-199.

43) dutAo g Aslof| izt SHAESY ATo SIS 1Hste B (E 5ol 1537
e o]&ste Aol Bk o Edstal A AaE 7P &

44) Cameron, T. A. and M. D. James, 1987. “Efficient Estimation Methods for Contingent Valuation
Surveys”, The Review of Economics and Statistics, Vol. 69, No. 2, pp. 269~276.

45) McConnell, K. E., 1990. “Models for Referendum Data; The Structure of Discrete Choice Models
for Contingnet Valuation”, Journal of Environmental Economics and Management, Vol. 18, pp. 19~34.
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=, 2008. 2.

47) Bishop, R., & Griliches, Z. 1961. “On an index quality changes.” Journal of the American
Statistical Association, Vol 56, pp. 531~548.
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SR ARY, 2004. 12, pp. 72~83.
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Coefficient Standard Error t-statistic P-value
A= -1.09865323 0.28015647 -3.922 0.0000
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ol M) T Aol A= AL

Variable
Coefficient Standard Error t-statistic P-value
A -0.90991775 0.2660951 -3.42 0.0006
A A=H -0.01837097 0.0031618 -5.81 0.0000
7fel Abar A 0.32260109 0.1787906 1.804 0.0712
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ol A T Aol fle SAARL

Variable
Coefficient Standard Error t-statistic P-value
A= -0.75751323 0.23128084 -3.275 0.0011
A Al -0.04366884 0.00643295 -6.788 0.0000
THAE() 0.00045267 0.00004108 11.018 0.0000

Number of observation = 779
L(3) = -440.5538
L(0) = -539.9097

X2 = 198.7118 (df=2, P=0.0000)
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Variable
Coefficient Standard Error t-statistic P-value
Ay -1.66327911 0.32349555 -5.142 0.0000
A A=A -0.15369389 0.03213126 -4.783 0.0000
A o5 0.46072419 0.23112640 1.993 0.0462
THEAE(N) 0.00058085 0.00004947 11.739 0.0000
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L(B) = -4153642
a7 SAZ

L(0) = -533.6539

X2 = 236.5792 (df=3, P=0.0000)
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4489] 1o 4] 20141 6599] YO oF 2009 Y ol FThshAOm, ofHlR
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B 2|
o2 71 = yERdtt
(& 5-5) EZYE oM 712l S5t
2011 2012 2013 2014
T A4 ®BIF AL BRIF A B2FF AL HIF
@ ey @ ey @ ey @ )
SHA| 4,592 | 44,849 5,596 | 45,386 7,039 52,348 8,183 65,972
5En|gt 1,187 4,146 1,726 5,541 2,465 9,239 3,048 12,676

5E~10Em] W 1,539 | 10,330 | 1,959 | 12,528 | 2,406 | 14,638 | 2,947 | 20,407

10E~20&=0]qt 278 2,738 293 2,240 320 2,473 359 2,921
20E~25%Fu|qt 199 1,749 239 2,249 323 3,826 386 4,174
25E-30&=0]qt 485 7,404 512 6,442 564 6,689 502 6,960
30E~50= 0| qt 251 4,795 264 4,280 318 4,383 322 4,772
50E~100= 0]t 515 9,214 478 7,870 535 8,624 513 10,166

100=0] A} 138 4,473 125 4,236 108 2,476 106 3,895

Ar: FESYD, AR AFEAL. 4 dE

.

(7 5-6) E2¢E OJMEEY 7Y i

o

2011 2012 2013 2014
T A+ Eds ¢ EdE de His s HIs
@ Uy @ ey @ gy @) @)
A 15332 | 46,669 16,468 | 54,573 | 16,402 57,910 | 16,620 | 55,756
SEugk 1,522 | 4267 | 1,725 | 5618 @ 1,876 | 6440 | 2,090 | 6365

5E~10=w|qt 4,183 | 13,836 | 4,128 | 13,786 | 4,550 | 16,887 | 4,751 | 17,992
10E20=09F | 1,303 | 4,064 | 1,282 @ 4,253 1,105 | 4,736 | 1,255 | 5,120
20E~25% 0|k 584 2,544 680 2,066 738 4,099 873 2,498
258-30=0|qt 929 2,640 | 1,530 | 4,445 1,433 | 5226 | 1,123 | 3,723
30E~50=0|qt 807 2,208 | 1,070 | 3,137 | 1,052 | 4,041 994 4,163
50%~100=0]qk | 3,378 | 11,292 | 3,557 | 12,240 @ 3,292 | 10,857 | 3,401 | 10,493
100=0]A} 2,626 | 5818 | 2,496 | 9,028 | 2356 | 5,624 | 2,133 | 5,402

A 2RFUT, AR YLEAL. 7 A
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(# 5-7) L SHA 24 & ZHIF(2011-20145)

. SAARL A4x(3) FABHFA(HTH)
T 20119 20126 20139 20149 20119 20129 20139 20144
3t A 1,150 | 1,303 | 1,339 | 1200 | 34818 @ 49974 @ 46443 | 40,640
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