Journal of Korea Port Economic Association, Vol.27, No.2, 2011, 85-110

9 9% A8 H ug Wi Hw a7
- @% FFYH T LHPEANS PO -
R

Comparision Study of Social Costs Internalization for the Main
Transportation Modes; Between Kwangyang Port and US Great Lakes

Seungsik Shin

Abstract : The purpose of this study is to evaluate the social costs of inland trucking and
maritime transport between Kwangyang Port in Korea and the Great Lakes in US. Also, this
study compares these social costs each other, and finds the way how to internalize them for
the efficiencies of national logistics policies. This study uses the Contingent Valuation
Method to evaluate the social costs for the two transport modes in each country.

The final result is that the social cost difference between inland trucking and maritime
transport around US Great Lakes area is not so significant that there are not many chances
to enhance the maritime transport in the region. However, in case of Korea, there is
significant difference in social costs between the two transport modes, so that Korea
government may have a lot of chances to improve the seaborne trade by way of various
internalization policies.
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A3 A H]-8(social cost)ol& 5A AAFTA7 54 Azt = An] 2] Ak ek
AP AAFAE 2Tt AFs] dAZE A& oF b= HES n|gth(AlS 2], 2007).
ol T M Ee= N TIdo] AMu A A NN A&k dlxdn], dxA S

s A4 vl &-(private cost)Z A Ao H L WA FA H] LS EF XEsE=
| o
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Mo g = rfr oft

C ok S H o R AFS A vES AMA &S Z et
Fol / fakElE A3 A v &S 1996 fH2EATE 93 (European
Conference of Ministers of Transportation; ECMT)2] #A2lo] w2t} ECMT+ &%
Faol A AR ARSI A v &0 2 ARFE NG, wEAEE & WGALIH] S, 3 2
AHg, BEEfANE Sor FEII EI ol# T ALE A HgS nEAH| 2] A
A = o)A 5 AEFAAIE A HES AEske 74 & (internal cost)¥ A
AT A3 WEE A=A B 9 FH]E(external cost) &2 TS

(ECMT, 1996).
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g & F5u), AP, FAR ehl Rt $(FEFA 5)
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A5, ey S o2 2%k 94
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A5 ECMT, Toward Fair and Efficient Pricing in Transport, 1996.
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Quient(1994)= 1980 d thell = d 3} 2920 Z} A7 el A 53
% % :

TETEe] &
AL E vig AFE T E=ReFol HEu el v 1-6m Ax =2
ALE] A mlgo] A skE S dre Witk B3 Quient(2004) 0 M = e ATE Fl
Hol edrdd edTAES FASAT 22y Quient(1994, 2004) 9] A= B
g ALE A v Tk dl @ngelRt AT E A= SAlHol At

(9] : 0.01ECU)

E-km3d & H-&
A7 = 7t =
& = A = 3 <
Marbuger 5 4 1985 0.05~0.12 0.01~0.02 0.01~0.02
Planco 5 o 1986 0.07~0.17 0.01~0.02 0.01~0.02
Henz et al. 5 4 1984 0.04~0.20 0.01~0.03 0.01~0.03
Pillet 29 1985 0.78~1.25 0 0
Infras 29 1990 0.55~1.53 0 0
EcoPlan 29~ 1989 4.66 - -
Planco92 = ¢ 1985 1.33 0.06 0.16

Z+7: Emile Quient, “The Social Costs of Transport : Evaluation and Links with
International Policies”, Internalising the Social Costs of Transport, ECMT, 1994.
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= e, gredd FidAs Ferl EYRyg o & A A B85 et
= Zig.i Oﬂ?ﬂ‘”ﬂr Kageson(1994)2] A= 3|S5 tis] A4 H|E&S A
a2l erol efe] Aot FRA R A&ty oEe FAFC] A

1] =5 9] Delucchi(2000)= a7 S o] -&3to] ApsAte] o g /\}i] A Hgs F

454 Delucchi200002 AEA] o8 Bgste F 34 ug /e 3~16%7
gol ol MAHY, £5 T SVS DT AP 36~64%7F FPFEAA
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i 714 Cco2 S ALEARAL A
E g 5.6 25 0.6 3.5 12.2
A A 0.8 19 0.3 14 4.4
A = 6.0 0.6 0.0 0.1 6.7
A& Transport Canada, US Army Corps of Engineers, and US DoT, Great Lakes St.

Lawrence Seaway Study, 2007, pl06.

<E 4> o|2olM KRS0l o3 AFS|H u| 8
(B9l 1002 e)

Q. o T i H A # 1

1. 849 9 7u)& 34 527
2. 39 A o FH (At A5 A v F) 41 212
3. g A QR u g (Ahare] aBu g, AF] HAF vE F) 44 98
4. AR QxR AU A(LEER IEER FF F) 131 247
5. RIZHEE 8 Astet Anla(Fa F3 5) 76 279
6. IR Alstel v =2 EA, AR ) 821 970
7. AP HIAE AR (RS Al AT F) 527 968
g Al 1,675 3,301

A& Delucchi, M., “Environmental Externalities of Motor-Vehicle Use in the U.S.”, Journal
of Transport Economics and Policy, 2000.

ol & 9ol Safirova &(2007)2 &5 AS A WGl A4 Ade =8t
Aol FFFANVMTIE THSE ARA ARG ZF &£4o] Watste Hl &
upet ALS] A v g WstES FASR oM, Parry 5(2007) 2] FFA A
3 Ztzhe] ejFHlES FEdte]l v TAS= AR A WSS FAT Parry S
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Fed T FEeEY 2ul EEFE Aol TSt A A 9sS AAska o
3t njabe] A mofAblg A ojejdt HAo @S fa & dredM= @
ol gk ArQl ASA(2007) Aok Blasty] flef o] Aol AE | =dFT)
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Carson, 1989). A F-7FASAH(CVM)OAM AE5 = A =ofAte] Fmiel= 14
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Z ¥ (open—ended question)™} ¥ 413 Z ¥ (closed-ended question)®] Ut £ AT
A #AAE FAES R SR 9 WA S gHst Fd o (starting
point bias)?} 2] WA SH JeAS A EUoEZA A AEAES g1
g £ e FEAMHNTY 29 (dichotomous choice question)g 2 #ste] A3t}
Wb o2 w8 Aael FAEAL Hanemann(1984), Seller et al.(1985) S o] Al
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W dEe] 54 9 o]o] A3 A uH|E Aol s A9 A 2e] glvka rHA S,

SHAE gidez Aol UM WA o5 ouE HAHESR WSt ME 55

o] mA= AR AR RS AA U719, ERIE As U9, wEeAS, AL

A, =FEAHE 5 TNE St ZHzre] fEg o] of|ete ARSI A W&o FE

S AT -etE FESAT. aga ARV b rade 22 E(Clean Mode
&

g9 = f IHle] AgFEe A Aud Aol NES AFsArt
ol olef e A el A ARlEe] AU AWA 55 FE AR A A
&S A5 &97F d=7He A3 (closed-ended) 0.2 A E3F A TH).

o] &l 2AFIIAZHCVM)el dojA S e &S aelstr] s 2709 2 &
Hekol & FEHoz SHA MAde] FAWE(BIRTH), 4™ (SEX), ZAEoF
(MAR), EF#HAGA FAFAF(LOGIS), &5+ (EDU), 7H+ A5 (INCOME) 5<

AEstAt olelg Ao AAL Azofrtdol Aol Al T At A2 A

HEE=Ae oFs dder] 9 Aoz, giFEe] olF4dA CVM
Wk Z9keta qdvh 3 ol2lg die] o
n ]

ge
CVM) 2Absh Ao dXshe 702 T459

N
)
24
N\
ol

3) FA 23 : o)FAA ¥EAY 23 (double-bounded dichotumous choice; DBDC)

278 EFEFEY ARAHHES FASY] fE 2 dATddAE FEAAEY
(dichotumous choice question; DC)ol ¢€]d Hanemann(1984)2] & & =}o] =3
stttk B4 GEAd9d A EH(DC) = Bishop and Heberlein(1979)¢] #] A] &
Al 9k 98 (single-bounded dichotumous choice; SBDC) E3 3} Hanemann(1985)9]
ola) AAIE o]FAA %R = (double-bounded dichotumous choice; DBDC) =&

o ol zelth SBDCY A5 MBS 44w BAH Heyol vo} we Hio| "e

ay) o i
e 9 M
oX. oo ¥

shths #Adel Qlom, DBDCY 4% HEe X w AEAelA ol Fo AEe shi
Aol AHOR AHAY L Aol dabAotel o o FAZ ols T

© % DBDC R¥E& 935
DBDC9 R A= F We AEgAtg o] st g dExe] $3S Fd A&

Go] wtow g2
A=

L ouol g9l AwEle] ke EANAY SAAATY FAL
5 =AEAE Felsler st B mAfl AL AW £55we] A8 Hulge] Aukzyiel)
QA H = Hiol A gtk weste] wol el A e FAeA etk
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ALR(WTP)E AA#T 2, 3 AAl AAFS A6 s g7t ro'gan e
A% T oA AN 4,80 2 A'S AN, A WA AA T 4,0 Top e

T oRA AAFAe 4,50 e Als AAGY wE 4L 5
A Mo AdE @ d-d(YY), @ ol 2-ol 2 (NN), @ ol-o} 2 (YN), @ o}y
Q-d(NY)QHl, o]5 zt7te] &S 7%, o', 7", xWolgta 7w $easl &
48 FysatE 744 slelA o)E FES Uew o] fxdAth 94 el fa
of A'> A, 9B Pr{d, < AWWTP| A< AR WTP} =12 AL olgapa 7t
Zke] shge v 2

YW(A;,A")=Pr{d, < AN WTPandA4" < A ) WTP} (6)
=Pr{d, = AU WITP| A} < AN WTPIPr{A < A WP}
=Pr{d/ < AN WTP} =1— G.(4")

MR R Af< 4,012 R2 Pr{A/< AW WIP| A, < A WTP} =12 AHAE o]
gatd, o, 2, e BES Feta e 2 2O9ESFE RS

et ’

N
InL= Y {"na" (A, A"+ ['"Inz"" (4, A% 7)
i=1
+ " Inm?" (A, A"+ IIng™ (A, A5}
N
= Y A1 = GoA+ "n[Go(A!) = GolA,)]
=1

NG A — Gl AD]+ TG AD)]

Hanemann(1984)el] w2 W x| & oJAlF A (WTP)o] 0Bt ZAY #e 79 dd=
(truncated) B A ZYALA(WTP)E= v o] fx2 4 gt}

wrTpPT= %ln [1+exp(a)] (8)

8 Ho] EFgehe] e 714 "AYU R E(Clean Mode) Z2AE 9
g JEE dvhal AAdud AEoJatd e 08y s s gk 5, 4|
= o] oiyzt AREEE d&jE EAgwolol Arpa Azdt= A

A~

Y
it
o
o



T2 2STUHY A 88 YFS R AF- o S 0| 20isdets aeR -

otk o] 4% Wi WTPE @43 2ol Ave B WTPel wla] A Zelch,
AL EWAA ARe] AQe oA ohd Aol REe F + onz
1% 1T A% & WIPE 9145t o] Fedoln, nyH F4Ada & 5
st

wrpNT % 9)

st SHAES ALF - AAH 5ol Al A ZAIHN(WTP)ol v A= FIdS
e &l 7] 98l 2 &4 9 W H(covariate)S EFFl] RE S BAT o w uh
s Wsls mdd HE 9o BPoA a atz/BR WIEEHY, o] A pE F

CR2eEY] ASANES FA5HY] A sHEE vw gEtdd dExAde] Ao
NEAAEES &3l s 150710 HAE2H FolA TWFS x4 BFP ] FHol vt
A o3 ATAS5EARE To|l FHHE A7 182 AlQdsta F132/1¢) o]& 7Hs3h
255 At}

£ 49
el tigk ARl A S mpRbA R 28t EE E(Todedo) 3ol theh AR A =
2o AgA vES FASe dHl, SHAY AAAE A BAE s el
(AGE), 4" (SEX), 2&o5(MAR), 7% FTAFF(LOGIS), w5 5F(EDU), 7HAl4
5(INC) 5 ZAFskdch o B4 7k2dl AGE, LOGIS, EDU, INC ¢ WHE=
CVM FAol QlojAx sWes x3ates 2y A &35

SHAS dels &7 HF AbA SHAE BEEXE 18/‘1]01]/‘1 TIHA &= e
30.727TA ek AAE(SEX) ool - 0, F#ke] A% 12 SHES stdlon, At

2= 043901 A, o= SHEAY] 43.9%7F HAY S ondn. SRAke] 735%7F 71
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(MAR)olloH, EF3d FAHLOGIS)S v &L 159%Ath Aol Hit w8
#(EDU)< 151673 (e 39 FE)oIYler, 7t4d €Hd &
T2 7} 3.432(¢F 34322 2]) At}

<E 6> TE2R252 AFAHHE FHES /E B2 7|2 SA

H exhy XA A} o =] FH A

A A1 7+ 4 (BIDPRD) 6.5 2.631 10 2

1] (AGE) 30.727 15.253 73 18

A3 ¥ (SEX) 0.439 0.498 1 0

A& 5 (MAR) 0.735 0.443 1 0

B F 74 (LOGIS) 0.841 0.367 1 0

a5 (EDU) 15.167 2.112 21 8

25 (INCOME) 3.432 2.794 11 1
3 2 Aol A= Hanemann(1984)9] & &2to] S o] &8t mmeFo| A3 A
v FAS A= SEAd A AAI7FABIDPRD S F-osh=tl, A7]dA= 2 &
Zhel s 4 2ol A 102 97A 29y @2 5719 g ke shuE F-A9

Skod

=3 s
H -
=2 AAE AT o7l A" b el 2 R FAS AT dHEAE E
2|

2) 5UlE 4t T25%Y AP A v &

LraEe] A A vES FASH] fdH ol AA FEAAEF(DBDC) RES H§
ZFA ¥ (maximum likelihood estimation) 2.2 FA sttt 2o AL 93] T
S XA e Ryy YHSS e nygow 7tz AT, dRYgS £
2o A oA AR 6719 AAAS WA Jhed SRRk AES 7 F uk
oty A4 EE BEFAY FAIR(LOGIS), 1S4 5(EDU), #4JX=(BIRTH), &5

(INCOME) 5 47)¢] #Zurs el agl

3 dulzAls xRl 94 A9 FUEL udon HY ANAA 442 g8 2
o B Aol BxAel o4 2099 Fule] ti# ARIAE 14 (open-ended) O.E
HEstglon, o1 FFge A9
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A 7Ee] FA & Krinsky and Robb(1986)2] Monte Calrod”] ™ & .

<FE-8>° ot EEgFo A A v &5 Aztetr] g vhd Hit A =AY
(WTP) 425682 2] ~6.17662 211 Aoz YErEtth oju F4d%¥ P WTPe At
H Fyt WP EF folas 1%oA A4 TrJ‘s}aiE}.

o]FBA FEAHYE =¥ (DBDC)
T A9HA g FA Aoy 4%
(t—5 A =) (t-F A=)
= 4.2568% & 6.1766< &
At
WP (5.0113)#x (9.7685)%x*
95% 21 = F-3F 1.8423¢ 2] ~ 6.4942¢ 2 47269 2] ~ 8.2021< ¢

) ga =2t vt

H(maximum likelihood estimation)

bl 2o wyn Wk ¥}

% el Al z=ALe 6702 A A
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4) o714 AFg3F Krinsky and Robb(1986)¢] Monte Calro”’]®™ 2 (Dparameter vector 3 F73
@variance-covariance vector Y& FA, @M Z$ parameter vector fE TE7] 93 2
FERET NBID)EZEEH 9499 #& 5, @o)E o] &3] ANEALE AAA, Goleld 3}
4< 10,0008] WHE, ®10,00070 9] A EJAgE 48 & 219 ofgolAl 25%E Zﬂﬂ sk WA
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G 2AAFe BE
A9k Wepy B A=
oy e urgkom FUAS LA

= At

FAA T
w4 T TI3)A] dS T 23
(t-EAF) (t-5AF)
e 0.8381 3.6300
ST
(4.1106) (4.0031)x
-0.5967
A=I=1P% ZA =] -
EFAY SR F-(LOGIS) (1.7739)
i -0.5139
7 (e} /\_'Z__ -
542 (EDU) (0.9576)
-0.0491
t}o] (BIRTH) - (2.9681)sx
-0.1295
NE -
2= (INCOME) (1.8297)
0.2038 02335
ol
A Al = 4 (BIDPRD (8.7243)#x (8.8002)
B2 A5 132
2 71-9- % 7k (log -likelihood) ~181.4431 ~168.0053
26.6296 30.9916
E A 2k —
Wald FA1% (p-value) (0.0000)% (0.0000)*x*

Fioaxl FFFE 1%00A, #2 FARFE 5%elA BAHOR GAFS ofH

<HE-9>9 A AHRE ol &otd adEEY AR A &S ditetr] A BF TR
AEo] et 7h3 AFdt W
of wel 2719 RE S aw
AT T o]52] 95% AFFE AFFoZN BFP] AHAS =T o]l A
A FF7re] F4L Krinsky and Robb(1986)2] Monte Calro7] H& o] &3}%th.

<FE-10>0) o8t e AL A HEE H3str] Sg TR
B(WTP)2 41091€ 8] ~54984 ¢l Aoz yEryttt olu 4% HT WTP 4
tE F WTPE B5F F95w 1%olA FA4o=2 Fostaitt.
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Hl a2 Zpo] 7} wAlS= Wb, w A9 0147722 (9F 14892 wlu ] A& A
ol 7} WAl gttt= Holnt o] g A FEES AFS A Bl Gol thek 95% Al g-7to]
50279 ~ 1,9781€¢ Hel H|Fo] =2EF A3 A v 225392 fdE AL
314 v &3 FAHoR g xolE = oz dudn gy vl 4§
C25Ed fdEE] A A v go 2] grol FA A9 95% AlF -7k A
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ST A Aolm, AL 5B Aol Fs Aute] webrEs A4 ¥F
WEA S @ g QAL fUoR dre BPol AA GaEE Aow &
dAh ek oleld AN ES Fhow s Az 20 geldA] 4l 2ol

A8 A g WS Ao dZaar.
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