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Compensation for Injury to Publicly Owned Marine Resources :

Legal and Economic Aspects

Pyo, Hee-Dong and Lee, Heung-Dong*

------------------------------------------------------- H R e,
I =+ | IV. BEALHARRR #EMILH
DI i mEpme) BR 1. BB BN ERE HE LA
DIl HEALRES WEMSMY 9T % 2. B REMBER
R V. #®

1. REALSES} % EE 8% TRk
P2 F el o FEEMR EL Summary

I.F &

RS FAE I BESHAE 5 979 £EETe] S %Ml wal faEAo]

S22 HE s wEsw oy, ddrS 0T S 98 5§ 2 e 29
A FEAY A8 G2 AFs o] WEEREC] oid Hhe] Az,

AA A 109371 (1981-1990) 19627 9] 542 A7t Lol & 9,30182] 7] So] wl
ZEglon, TR uel 2 BEEHES TAAlY 2 lcH(@FaFdTA, 1990).

ol2]gh Alarell digh Mo R A= BB BET FEM KRR TR B 4 U
o, ddal AL whs FeskA Ayl GG F AL AEHo w$ Fes
o, &, 298 A E vldel WA Hof HA s sl o, g «uke JAA
L2 B/t ole} BERERE Bokibdtr] 1@ vl x otoiEly] uFol Ao
2 @A A el S o FHARHE %A ¥ ZAQIVI= B EA @A F83idn & A
ojc},

23d, fepdete] A9 Halold] 5 AATRMAE 3 grERES WA A 9std
Faes glont, ARIA . oA ], sitedktAAE (Jower trophic bioter), BN,
vlebaf e} 7 %H%“;ﬂ@ S AHFRIARe] HAl=]e] Q)R] ok JBEAL BRRREC 3 o
7} A S AF oo U ANHEE Hrbsla 2ol AsHE BARS ST7E F gle
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Aap o) Eou)
kol

WA ZAZE gk, ol e WA F7 A} sjFTI AR s H el gk B
A, AAA, WA, A3A QA tF o Qs §RFEH A - uy T A4 N W
e w2 BPEHEK #EHSo] A2E] BHHEE T ok & = gl

o] A$-E AR HH, FFAAA g AAA A E Grlste A9 U Al
Y3 glem, ojef L AHAo|2 S TAHE I TREHE, WEME Y HEd Y 4
i#:(Comprehensive Environmental Response, Compensation, and Liability Act
CERCLA, 1980) s3 T/KkEi{R#iF: (Clean Water Act) 5ol A= sjekedArbae] ojub

3 oabmRgAlel AEA (3, AARg P BTHE $)E AET F b WA 2AR
Mz leh =%, Seidetd ey, TTEA AT R AN Y SAY, TR
el S RN A4 U Y0 HRE % A1 WAl vlEY

o) Wol AL (E3)%E, 1989), BABAYAY A% FAZAYY3NE AT B4 245
Aol A P Ax7IEY e dF 55 ¥ 7 IEE TR S ¥ TAAY SAY
3 Frhbge] disfiAs As dFe] "o A W,

b E3e T ALY £E HiES FAY ¢ e FERN gs A
A3 AEsta, olsh A2 FEHERol Hhelzte HIERI B FAHAGT & 5 e vl
5 CERCLA®] 7z W4& AHFo 24 felvets] Avx sy Adade] 73
Zhll W& AAH QxS ZEAFI I, Y3 AADS BLHHES AnAgie d Ao

II. #E BRPE) W

B7wstel] ohE L 2ok A8 4L FAC| &3 uh®at ofhel ol
ANl 71z3took jiet, sFe el wE FAFL Y ALY HEREA 27 A
LAz} FEA A 4 AP A4S 27k, ol 7 AR NI A4
F-Fo] FAAQ BAEH ] Aol agle] & 5 Ut

2o @& Heolo] W ogH 2 AZMA e BfRAl /&%, (Freeman III,
1979)

AA, e4Ed
gt dFS o,

A, dFRAe Hals duiele] diF A Mujze 558 WA 1 AL o4
ke 7Nale] GERIFRE Lol olubA|jiel

A, olF B Au) o] Wskr} KB Rigk 52 @RS Sk da o,

fAe AA FEL 29349 o)F, A Wy o Eeld F& QYEEA Y& e
W7l ol el JEEEER) BRE whdsia, AwA 35 FAAA 2N AAAEE Ll
ZA she] ol Haled, FRA 3ol Ao HIFIRL Bl ik AWl itk

#28 BA9 et FA, 2%, 4247 9 Rl o} L
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BEEJjIE AAAA T BBoloh,
olobzro] S g MGl FE NFRA sk kel MFHT D A FUH) 3P
A AR e ohieh dieks] B2, 4B S48 Fshe A

W3} o5 ARk HAK ERAHIN F28 Aol TEF olo] e A7} vyl

steon] ulgde] ¥4 B3 BABelE 95 WL Fopolch,

@bl o9 AN G S D76 e el ¥ Az ojo}
sief, ®lA FHAG] F%& T WS A7 1 eoR 0¥ 453 s
o WAL 523 Aol with Foi® 2qBAe £ 4ol sol: 4bb, 2E,
ey Sof wshl dFE ok A5 WM Bt 5 259 $49, 94 $& A4
Moz wchg ol gate AFEelA Fue o =@ 2yslA AdAe] dFe WA o
ol ZrereiAl olal @ 5 gich, olShRre] SabALY oiFH 41 uiche] ¥4 - A 5
Qo me} e dure vt

dAopede AdA ol Adel de nAEd FEede] 4YH HANE AHE A
So) AAbe RN, 299 SHEAC] AYH AAE SHA o FAAe Flat HE
kel eI B GBI o F A FRE Fof wimlsh ulAlA 5 AIA R
2 AR o3Fe] 4% A, HeHEHL AT 29W I FE AFAZE A 4
zozx APsA Yt HGLASE AzlA FAHA WM FL FE wW P
ohdel eehA Al Qlzkel 43 ot AuA W Foh ofd LGBl Ak
B0 2 o9 nlA7 4 BEHNCE Al 359 nA At et dume

2 #HSE BIFAAAE THA e oleld LA5L BT Uslgle] F27 Aol

u olE RUFE AAMY EH hE el AHAE Hohslojol eh, EAFAAS

3 FRAe) HIFHE FAUY 24e $RTFE AT AERS FRAEE YD,

AFollad FAEAY ZAE wichyES] AEE S} HATREY $HE DS, 7

o} Agkel o) HHE 2hE A% FA R KAuIGo] Folch, LAY Wi J7

RAAFS AR EFI D 2E2FY T3 o AT e JFE Ful, oFo B

AAH A A S slenl Qs ARlE B AL olAch oIF LaEe) A

5 Aol e Fo Aol F718de] B SE Ao, BEPEREE A5 ¢

AAE oA Fazel gust 1 849 o3t WAE FHeok ¥t IS B, 2

A RAS ol 4EE o139 ¥2g 4, Hels] F¥ A%, 58, B9 53, W4, 5L

o) TPHE o EI, o]5F o 94k AAHLZ TN Mo oluixgH o

£ 24T ¥AAQ WOeZ Flddnh, &, £29 45 AT FYFE FENOD

445 o} BAEA HELZ FFE To SAETL s DA JFL 1)

L0 D FAS cleigel 94 Wake) veh BE WAL WEA) A9 B

of BAE 7hA .
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II. #rEndtmEel seEnifol B3 Kl Wik

1. ient et FREHY

B Wsls AnjArE 2 B A A= At 7 A Es1A e wE, AHEA
ARRL 7} b bR o] Wi, F-Faleh 2 wAAA A steke] Wil 58 §3le] veldo, B
AWMste F2 A3t AFA 7T Fad FEIAY Wl aet A,

anjzt Ziolel K amilEMLE F4%ke =y 24 vt (Marshall) o] awjab e)o
(consumer surplus) ¢l Compensating Variation (CV), Compensating Surplus (CS)
Equivalent Variation (EV)® Equivalent Surplus (ES) $°] alt}, |

olE Bxwsle] Aa FHTTEZH o]LELt nlde FodGFE 1AW WE B
% BUHKHES AAR 5o SA51A Ealxw 2358 Frik#ES AA £Fd S g
AE AAR 37] d&el o] I =E=HE AnA dJods Aoldt EEG5F A o
A5 o2 HAgasste] aE v frif ¥ ABGE 258 2¢sly g o
2hx whike] o g oA A EE dAG onld A s A 5 gl € 5
olth, 34 (Hicks)s EAjwsle]l 2xuoe 5§82 H&4Ed gilfFosd FH31o
ZAA 7] M3l o Z Bx|of Fr} 5 A E &gl Eaexs Bk A B
Wil 3o ojdl & F7] HalM 2o faggel A #ASFT W fE 2
wsle] F4upyS dgic

ol5 47}A] v BT yro £ FUNNME 2F = 224 compensationd &K
R BL LIFpkEES] 4458 71528 s, equivalences #EEM 8L LIGKIES]
BEFES 71EoR & 9vldl}, variatione &2u|AF FAWE 52 AAloA Wl o
S8t 1o A& FUAIIZ Hste Aste] BE w¥zoz WAl 4 glow,
surplus® 7--oll& 28|A7L A5t §E —E/kdEe] 31438l £ %}(Randall and
Stoll, 1980).

ol BAM3E FAs= JMdoEs FHER (Willingness to Pay : WTP) ¢} ZHGE
(Willingness to Accept: WTA) 7} slth, BB RE: Ana7t Bl £44F4 373
Stol] g M2 ALFTTLE SAZ A A9 £5o agAHE FA8] st A
ul mkge] SR FAEHE HAR HHS A28 £971 dEvkE dv)sly, REER
= &nA Eg4Fo] st o A2 Al 5% s o HipikEEe] &
$TELE $AZ At B dul BF £58 wE At dEAE Yehd

olES FIYY 2o FaFAANAY BAMzEAe HFE ED} 2ok (Mitchel

and Carson, 1989).
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Il AUV BT 2L 10 Ry G

GE 1> 8lA9| FEntBME BTE

A %2 4 S22
(WTP) (WTA)
A 4% ES, EV cs, CV
7}4 & Cs, CV ES, EV

Compensating Variation(CV)-& 71Ae] #gslsl-& o 4wjzke] 2455 Ak /K
ol Sx3h7) Siahe] AnpEe] £5& ZAIA Fojob sherlolth ffkel (WL
Aol (18 1elA] &nlate) Anj4ze Bl AYse A2 718 (P,) 558 o)A 14
o £85E(U,)E #4871 g8k C %4 452 A BA 4u] $50] CAH A
Asj) puabs Hag CVIFEe) 252 whaat($394h) g,

Equivalent Variation(EV)< Mu R KHEFNA A2ZE Adehe) BE5Ee 43
7) Siste] AupiEel A5E Z7siol SHEAE et shHe] Ao Aol glolA
(2% 1JelA B ube} o] NZL HAVHEU,) S SRk 2o 71445F (P,) sl
N FBHTOKEES DA AR whok sl o] Wt glo] Al AE HAKHE(U,)L
2 $AZ A% ANY AuAr EVIEY 258 A Bsha (LhEE) o),

l
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7}7ol state Z-$oll= CVe EVrF M2 ulgy zhzbe] xjBojale} 232 Ab7} 285
o}, =3 CVe EVellrs 7hAds a5 0 AEFsert #hes o3 1
2y, CS9} ESel M= MEFERES —Ed HifRe] Fo1xld},

Compensating Surplus(CS)& M52 E4TFS 7§22 3o 71AWso o Gl
FE(B) 273 ALFE22 SAV] Y&l dvbEe 25570 28rtE vepd
ot A Aol s AEE Z85E (U # 714 0] ghds BollA o X0l
83 3AHAE o vl T A45F(U,) 22 o537 s F4ag BFul
F9 425E THE AAE 7N .

Equivalent Surplus(ES) & A28 Ao £45ES 7|E25 A%k HIEHS Sl
i sl A An} gbEe] ArigEe] 9837EE Jepdd, HiK A A Fol oA
A2e ZLEFZ(U)NA 2o Astpaa (X)) AAstl 2ulzls) Asle] 185%
(U)) 2.2 o]53l7] failxe Atk AERHES] v 8-S AEF AE 7R

dutx ez s FAY e BB WTP) S ZEER(WTA)S 771 7ide]
AHgEm 9len od sd-& AHS-E AQdrbe FR83 A, HEM BNl osid WTA
9] 7k %77 WTPS 74 7kR.c} o (Cummings, ef al., 1986)

CERCLA® &3td £dFA 7 F-FAao distd BASIEE Pof, 1A &9 o] &l
A SR JERPE 231 {Ets LRRE SZAGESE (compensating variation)#E&ol ooty A
o] e E A Fohs Yol A 3 el e HHRA FAq 4 WTP7E AL
45 olft M A6l diRt AFH dFEo] WTAX = WTPS 7ide] o9&
3 gl FEThiEMy TRl Wit Bkl slolA] WTPZigde] o3t ¥40] WTARETH A=
¥£7] d-Folr}, (Cummings, et al., 1986)

olgldt olfrE FHRAEAILE A’ W KE KiEEE #E LD (Natural Resources
Damage Assessment Model for Coastal and Marine Environment : NRDAM/CME
1987) el A o] ) MERE HEES WTPS A& AH8ska il old disl Edwards
and Carlson (1989)2 WTAY WTPs: 453 EX4dA %2 2o]§ Holxw gjon A
3} skt A gajpale] AL Hste] FHAA IS FAsla, 394 A
Aol 9]8 Hicksian compensating variation® Z7]8 AAAH 02 npike] 8 3ol 4]
o] 851 Q= AEE Al & stk slgl, Vartiax A& (Expenditure
Function)ol differential equations®] HH-& o]43}e] 29 Q7o) wpikel 533

T2 A HiEs 2459

2. X g (Expenditure Function)oll 2|8t EEfhige BH

i

Hlel 582 ST = b B F2ubolvh, {HHINA KL iHlHE
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Mol A Mo B8-S MAfbAlIE T4E oha Zd

maximize U=u(X)
subject to 3P, X;=M

>

X AHEA S Vector
P: J%ﬂ”—%?‘l Vector
M:

>

Jl\"‘

Folz 253 7HA s HHEBALE AT A5 Addd o8 FEKEL (ordinary or
Marshallian demand function)+ o33 2] i Arigel ditelth,

Xi=x, (P,M).

ol W& FHELTES Ucelekx 3k withel < W (dual approach)22 A9
Xiv#g 7% 5 dd. 5,

minimize 3, P; X,
subject to  U(x)=U°

oo} th&} He@E## (optimum solution) 7t X HEkEK (expenditure function)oict, A&
= FoAA 2L4FEH MM FH Y A Eu LS T, F,

E=e(P, U
E: x&v) 4
P:AEA

Uo: dAFES] £4

HESUt Aol FoA AR LSok AR FAFFE TRl HHEEe
Foial 7t adoldl wlEE HaMArle F8¥FE FHdE F,

X;=x, (P,U9)
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X #j3te] 7pAol P, oA P, 2 Argsldvin sFAstd, S8R ol NHRES A
A Q2L BEE (Budget Line) 1-2] BE &A%},

742 X Aske) shAe] Absstelg o AwlAbe)l A4pFe] X At shAe] AesrlA
Fz9l U, g RRASES i & Z7M7dE, & ZtAdsiel 25 R A o’ AB2g
A ZH|FZ= Panel a9 C"éﬂ]f‘i AA =, 29 $8342 Panel be CEE A
o}, 7|4 el e EAdn i He ASEREE AT diel X A&E LEH
(Normal Goods)d %ol &= 329 o549 I (elasticity) 7t »Hd Fo5A1e] ®
druch wDdzq o FAA Jebdor, (2% 2]9) Panel aodM Compensating
Variations 8% Tl @2 iitgbel 2718 Jephln ojzle AEdss a7dste v
g 4 ok, A4 veplolAlE CVe 7HAE sk disted 2 W] & 22 559

L52(U))E S48 $igh Aol & vehldchd CVe o3 Zrh,

CV:e(Pl, Uj)_e(PZy Ul)

Sy she] Aol gleiA] A st mb & CVe (219 2]9 Panel bellA] 7HEw e =27)
o} o] @b 2o} 8 FAe dAFZYHEY =7, &, [P,ACP,E Jehid, AE¢+E
XA gte) 74Aw skl st —Kfre sha anjal A 45FE UedlA fAstdEA] 74
shof] thste] GulatE el A25E BAE ol 3t AE F€ F ook =3, ol v =9
2 Equivalent Variation(EV)% A&2g5-23E 258 £

IV. BEREARKRS] HEME &b

b o2 fAYAY wEFRE HAR oY A7 gld, AAe B &I%EEH
FAEAE sty P B0 FFA R FAse Aeid, Ed= $AUESE 9%

= oAAEE o /e EHE WES Adse glorgikgeld, AA= A —‘:r ;!
WEYE Aste] dUYE N2 shau, ddYS] & 5 e S B2 odie
eIt (1 4E, 1988). Do AAFEL B4FoE Adsia dda & 5 e
o 2 Ao dokgiadid e FASR 3 vjg I3 RBHREIIHE A
B33} ko,

rr{ﬁnﬁ

1. E£Eo BFARAETIRE HEFHELYE
SgEA e FHE PEEENE (medium) A 22 AAY w9 3734+ The Nationa
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Environmental Policy Actg 8] %3l Al F72 #AYYAAE 253 =l (o)A
= (1988) 2] FaF7le] sANHAA FE) olF sFFTAAAY AN LA A} Fo
BAYF=  THUERE, HEME ¥ HfE BY %A% (The Comprehensive
Environmental Response, Compensation and Liablility Act of 1980: CERCLA)® /K'E
{#471% (The Clean Water Act:CWA)el2hx & 4 9lch, ufeba] 2 FolA= CERCLAS
FALR 3 ST AL FHaBA ] W& T2 TAAH fES AHFoEn o] gl
ER SFER ol & A7tz I

1) EHRY #ss
(1) ¥ ¥
SHEANEE g B G U3 YubEFo] Ao ¥-33hed, » Hkes CERCLA

£ 198030l HilzEsts, ol& 1986 10¥<) 5% SARA (The Superfund Amendments
and Reauthorization Act)ell °l&] 44 - &0 - 233t5ict, o] CERCLAE 7153 {3l &
Al &3 AT A FFTAL A F ok A FEN oS BT AEE A
o2 Fartstadrhs Hell gloid FE2& wigt dolv), FFAAFAS RA ol NgF HALA,
WEA HIwye] dubd ez AL ] BEKHER 8K (real economic loss) S A
s uledslr] £33 B3] (restoration or replacement cost) 9} 2 A uldd] 2]
7] ool o]E W] o] 8-S FIAYY A Ko HEERE MRS Ao gt
(Dower & Scoderi, 1987). 28t CERCLAY YA A AAlol&& 7IA=Z & iy #F
HFE(WTP 5)ol49] AFEtES AlFstz o, w2t CERCLA® 333 M|l slef
A BjA A o o) Be3 A2 A4S AFske A7 Hx, TR 9
B Aol QoM AAA M YrPPHES o] &3 AdE W E AAE AqHE
7z ok #ut opel ERAY SARsL Al 2R Hrpie] 7128 Foud
AR SAYII} FEAY SANA] fAd RS A S 5 Qldh

¥, CERCLA: 44 ¥ FAYE stodF FTAY ) FIEEHAE (trustees) 24 FilE
AufZol] HAY 5 e PEAY AFE F 43t slg B ofue} o] & WEARSEH =
7ha1d o] $aEE (response cost) 2] 35-E %t A 2SS AFE oot =
g dfet EAgEAS AFE ATES o2 A" {al 2713 (abandoned
hazardous waste sites) & Hadr] Hd FlE2 FA715 (Hazardous Substance

Response Fund) o] 16292 A =g} 2

) A% 59, 198393 vlFodAd 7183 fadAE 10.192 289,509 ) wEH®E, 3 =& 78
AL 3.4Mut sbg = (1657) vl £ 5 92 (U.S. Dept. of Transportation, U.S. Coast Guard, 1985, pp. 1723).
% SARAs}el 713 = A o] Hazardous Substance Superfund® ¥l 3 7138 85y 23 #dsql
¢. Hazardous Substance Superfund Z2 waa FaEdcd AvAE £ de A+ AA(Clean

o .
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TR L N (e AN PR TR B IR S LTI DI B

CERCLA 101& (1639l 93bd HRRAWS 4, o7, 5=, biota, 7], &, A
g4, Al 1 7)ebk e 24 (other such resources) 58 X3 s FHHstAl A=
gl=dl ole} 7L Azt £AF L F B3I PHHEE b3 2 (CERCLA 301
Zz)

@ Type A:G3d2Y =& wlZadsie AT £AFAS T3 & BUGHHE
(minimal field observation)ell o] & BMEFHME SHEEIK

@ Type B: A7 A8, sz, 449 2 & 237 dailA AdAd Frpe &
8 sh fLEHY B (protocol) (WElAl =& AHe] 3853, dArx, M7 E 23
sg weystn A, A NS AAste d M A £-49 A HEEE A4

(2) Type A

YutH o2 FHHEAL T2 QAZ HfAAAY &AL ARz ARstatr) st
o) $ ol 3, type B Zo| /WA HrtE sty A At v]4-E Wol HaFy A
$-7} oleh, weba dlzdeldxde] s} ok FEL XAlepto] del =& #UtE7E e
A FAEAE mE 2 FHFEC GE &AL sEA, YEHH, AAA ART
7z} submodel®] AZ AN 23 HFE] BdS o] 4P o2 AAANLEAFA L S
g gk, o] wEa, o] Rdd o zed AL sHFddDA AE (lower
trophic biota)9] @712 ALaz, E74, BA, wigtA, oF, dAF 5o A A AxE,
FAE, ApgE], T3 59 H4 o]l gL, o714 mx W54 (U.S.Dept. of
Interior)e] ZZ& Type A—CERCLA 301&(c) (1)3tellA] odata} sofstry AdAd &
Ag7ilqrel] ofjt dekmt 4 AdAY &4%7t 29 (The Natural Resource
Damage Assessment Model for Coastal and Marine Environments: NRDAM/CME) &
7vekslA 27472 e} (Economic Analysis, Inc., et al.,1987). ¢ NRDAM/CME® [z
g 3]ellAl B vbe} o] A 382 SubmodelZ TA = St
(2% 3]o AdHs=e] QJeEd2 G2 e AY, oldAe A 248l 2=
&g ¥y, 22| 22e Chemical data base2HE FE 549 EAd @3
datag Bz, o] AB(EH HE, HWE, &%, dA5-F L4 F
2 GEH] JBA dFdeA Fas]m, Fse, £3 4Gl f3E AAE
A, o2 dAH dvht A" AJIE FASA "o, 5
29849 HFF o] 4AEe o Fsle HRE I, &
of uist, dF A di7|Ewe] A JEgE U Ha f5Fos slepeke BAL Y 9 5
2 23 shdA sgell o8 o]F "}, olFelH d¥-= FHEAA FAHA A, A
= 209 FFeR FEH 5 Uk wel edEHelFol =

op :(o



=,

Aoalrfed WL
N AR

2 E g g}, mepd Bd9 o8 w iAo 2REE, T4 Sl #I
ARE dYsleiol gk, YEELL Avde] Ao Chemical data bases| 3322
54AE, a2n YEAY data based] AEEF ol-83te LPYRE WES FHA Ao,
AERDL - 7] AIALFAE Atet A AZE A AARdE O AAE
AFA Ak, A7A @RS doje Abgelg A= Q7 HHE L, A7)
e Aol AbteR A A sislAAdEe] ik AR oo S I,

L

USER INPUT:
SPILL TYPE, LOCATION, DATE
HABITAT CLASSIFICATION
BEACH/HUNTING /FISHING CLOSURE

CHEMICAL PHYSICAL
DATA FATES
BASE SUBMODEL

SURFACE. WATER AND
BOTTOM CONCENTRATIONS

BIOLOGICAL

BIOLOGICAL
DATA EFFECTS
BASE SUBMODEL
BIOMASS REDUCTION
ECONOMIC ECONOMIC
DATA DAMAGES
BASE SUBMODEL

DAMAGE CLAIM

(2" 3] Type A9 NRDAM/CME®R® A~
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RN NS N B S A e R AR N T d (1

e daje) FAL s ATRAL o, AF U A= AL, 1, 23 Gl
W FHAE e, WE ool A Az g sepalr)oh Bobsshr) A aele
A 2 FRalel, TEE dele] Ug FHAE g Dok, olF U SR Appe

ol % At §29 28] xEHE dud 29T S4q s APAY.
Ao 2dBAe] frE vx, £, 285 w22 A4 2A depad, a}aw 2
At sl de) FAN I Aol A A b Sel, FARBo2 RE A}

WS, AP dopAlA "o, Aerde] A AdgE 343 Hed, A g
ol A1 2} 4—°3-"‘—£7} threshold levelo]l 8t Wi wf7p2] Abhe-o] 248 A S,

olFA AL st AARDA L fUEE FBEs s 4 A% A4
3 ojgell 28HE ulE F& zesk Aok (2% 4] #2)

PHYSICAL
FATES
SUBMODELS

]

BICLOGICAL .
/ EFFECTS
SUBMODELS

BIRDS
COMMERCIALLY & LOWER INJURED INJURED FISHING / PUBLIC
RECREATIONALLY TROPHIC HUNTING
1. Waterfow! FUR BEACHES
HARVESTED FISH BIOTA 2 Shorebirds SEALS AREA CLOSED
INJURED INJURED 5 Seabirds J CLOSED
DAMAGES:

1. COMMERCIALLY & RECREATIONALLY
HARVESTED FISH

2. LOWER TROPHIC BIOTA

3. WATERFOWL & SHOREBIRDS & SEABIRDS

4. FUR SEALS

5. PUBLIC BEACHES
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7R3 9 7bA 5 o] 43 ubdel Type BE AR /W83 Abde] ApdEA Ao oloiA
A g o] 43l wely Type BAdxl= Type AHAE Y AA 2 B2 &AFA0] o
Aggd 4 Aok, ol Type BFAE @ subpart B—AFd 7} <A (Pre-assessment
Phase), @ Subpart C—37}4] 8 (Assessment Plan) ¥ @ Subpart E—Type B #7it
AE EFst e,

7}. Surbpart B—HFj7HEBRE

CERCLA (Section 11,23)ell 2j3pd Setfe)ales AMAHIAA S a5l 7EA89 F
AEAZALE 7122 3o g v|4og SAXRAE ATHos £ 5 QleA RS
A ste]of hef,

v}. Subpart C—FMHEATHIER

A7 A A HILE SR ES FHHT TAH LR SAPSE Aty Ao S
] A= SubpartiAel AEE AXlol wel AAZ HIHAES Ndsteol o, H
7 AL AP Gt SAAH ] o]-4E RE AMA Axie} uphyel oAl BHIKEN
(cost-effective)® &2 F# oo} &} (Section 11, 31), A3 uwbgAA 3 =3
(Section 11. 35)2 TEFHRZ 3lodF AARAYL SHAEFH oM Hut HEREE
(use values) WA E o635 83t U JHFFEIEHEIE (expected present value) Y2
Ao diZkAel u]43 Hels AX}EFE FA= ] i),

t}. Subpart E—Type B ZH{EER

Subpart E&= Type BH7F2] AlAA A 24 £AG7bEx1e] F8 394 (A AA,
AvlA i, EAFA) e 2 GAE AT dAA Yys Addsin FPss AE Fau
402 33 Qlr}, Subpart E (Section 11. 833 11. 84) & A&} ujA)1 A )3 74
A AAA H7t iy (AH7HE, AlA7EE e, 37 (appraisal methodology) %)
< o] 4EE A AUt ¥ A7 Aol Hyhubge] FARE A FER e Akd A}
|29 AMIERE FAsEd oA IERBIHME T (non-market valuation
methodologies) S ©]- 8 EF FAH ldh, vAAALE s WTPo| 3t 147k &
FAY 5 dx o84y (Travel Cost), Hedonic Pricing 2@ Contingent Valuation
Methods(CVM) & o]4& 4 A=F 4= 3} (Grigalunas & Opaluch, 1990)., =&
11.83(d) (5) &l &3t CVM2 AH87Fx], Ald7Fx]e} Ex]713] (option and existence

value) & ZA st d o] &2 § UA=F HAFH Qo

3) vigEF FML FrHA o4ty o] TUALFY HY L ATy Agd Hy5F g AFse d "
3 A4 v g x¥E T

4) FA7LA AFEA] v]Fe]  AAde) $(real rate of discount) & 10%8 HEswZ FA =He g
(Grigalunas & Opaluch, 1989),

5 u% W¥4e CERCLA 3012222 4% 3324 “Type B technical information document:
techniques to measure damages to natural resources (Desvousges, 1985) "+ ol & H7lubfel 33 wo
o FAAN HEE HES Qo)
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2) ARy - FEER ol

&AL A g & Az HEMREES BPEA 45, BUEIES a9 ey
Aol A2} el EXE omidch, 28y, CERCLASIIAY &4 F3H o
(publicly) #aH+= zdztdel] g Fsink-e SAGEE = Qo). 2n2, fig &
A (FAFEEROIY MY s 5o didt &AL o & WEslA RAo] 7153y g E
ol CERCLA 3lell A= ALY HKHE] Ao,

o]2}zro] CERCLA 3lellA19] Apadztd <A F e 718l FaE2 vlE2 g
AL A S NSl A BANEE b FAHLEA FFHLE AL #AY vl &
4 W& GAsEE Zoloh, ey, olebd &ANIIE WESIeed glolA ErHx
=4l 2kt 89l, A8 1 7HA Fol v F, AAAA Y AAH AdE FEAHL
2 FEshe dl o=igo] ok (Dower & Scoderi, 1989).

(1) BFARNE HAEA
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gt} (Dower & Scoderi, 1989),

(2) HATIE AEBE
AAN AL WA Ao AdAde] A HBREHE AE )9 SHEHEE
@ AT, AR 5)2 2sn YA AR s BN ge BANAE P o
2A A sl o] WFE YRt YA AHEAAE FAL 4 e dow
A AFNFoA BAAAE 0|48 & gz FAskw St

fau

(3) HEHE BEEE (Real versus Perceived Injury)

AAgAES 35 Eold FAAE Y 5 A=k Al ARt HZE 2w Aks}
AAkAbe] PEHstE J|Fo R sto £48 HUsixat CERCLAS A deAz3e &
214 REI}A o A g3 F77) A& Aol AN 9As] bl AL
o AAss e} A A7} &)zt & 5 U}, AEED, EAHAG AFAAEL] o]

ZolE AF AEHA, iAo ® s} Yot EX = AAA e 2

(4) WTPe} WTA
952 FF Adatdel g e 9 JAR 4GP WTAY Brt o A
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gapAut Aoz AAEA FAHA] WTP =t vpake] o]zl g o] §-gtct (Edwards &
Carlson, 1989). &2 éi%—x—*. AFSo oJstd WTA 9g 71x7F WTPell &g 7hajx
o} "4 3A Jepdoh (Bishop, et al., 1983 ; Cummings, et al., 1986), =3l 34l g1y
WTPE A3sts A5L At ¢ afoke] Adzbgde] Hg AFA A7E0] WTARC:
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Z24y S22 g 5 qloh, 'd 30 gsRAd 2o B oo felvete sy
°3 Az 135 dAste] o] EE 3lodF A9y
TE ¥ T UEE A Ak, o] A o]
ool Wt s HEH Aol HAUA ¥k, 53], ¢
A A R BATEEE (1 5) & FAcR Fald g A4 st

2 AsE e B o sjFTEAde] vhAHE e e 248 A "est s,
b, sh-odekdAl A& (lower trophic biota), A% % 284 oF, waterfow]
shorebirds, seabirds, marine mammal ¥ ¥3¥ 584 534 &2 #FTTAdol K
Aajent, BARNE HAF & ¥t ofde} AbF ] o] shtEA o] FAHS

& Hrhky el el wE AAE 27t QU

Ahae elvete] A oldd S 2 AfaAarde) diE ST 2] 2o 5]
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AR7be FFAE AR Fea -2 vl sk,

ol £ARIIIE F Type Ax 384, 4284, #A4Ad A8 5 77 submodeld] AF3E

— 69 J—



A [
oabrded i

AAjel 23t HFE RdE o] 8o ny AdxY SAFAHE Y 7 Uve Aol 4

, AAARFRE oA B ege] AS Ahne dPEEo] Erbe¥ wut obzt 3§
dAtdel EAA A 971AQ st sepsle]o} "rhe AHellA @AZRAL oI A9
3 FHo] Erlsar] el wl= WFAo] Faslel /48 NRDAM/CME$H 3ol
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Compensation for Injury to Publicly Owned Marine Resources :

Legal and Economic Aspects

Pyo, Hee-Dong and Lee, Heung-Dong

Summary

Interest on ocean environment has increased with the development of industrialized
activities. Public marine resorces are defined broadly to include fish stocks, beaches, marine
waters, recreational fishing, biota, waterfowls, shorebirds, seabirds and marine mammals
But, it is not easy to analyze compensation for injury to publicly owned marine resources
because the claimants do not exist clearly and the economic methodology of damage on
public goods is not developed fully.

This paper introduces basic idea of welfare economic theory and environmental legisiation
to the research guestion : How the economics and law can be applied to the case of damage
on publicly owned marine resource? The paper discusses the concepts of willingness to pay
(WTP) and willingness to accept (WTA). It is accepted generally that WTA is correat
concept of welfare change in the case of damaged public goods. Four methods (compensating
variation, equivalent variation, compensating surplus, equivalent surplus of measuring
welfare changes are compared. Compensating variation(CV) is the best measure of welfare
changes are compared. Compensating variation(CV) is the best measure of welfare changes
caused by environmental damage. Vartia (1983) showed CV could be measured from the
ordinary demand function using the differential equations.

This paper also provides an overview of the emerging U.S. and Korea legal system for
compensation for natural resource damages, with particular emphasis on U.S. legal system
under Comprehensive Environmen-tal Response Compensation and Liability Act (CERCLA).

These regulations are to include two different types of standardized procedures for
assessing natural resources injury: Type A or simplified assessment techniques for small
releases;and Type B protocols that would include detailed and extensive assessment
methodologies for major releases. Type A procedures are specified by Natural Resources
Damage Assessment Model for Coastal and Marine Environment (NRDAM/CME) of the U.
S. CERCLA provides a legal “legitimizatioi for the use of economic-based nonmarket
valuation in the courts and have introduced appropriate and accurate nonmarket valuation

methods based on willingness to-pay for damage assessment.



By briefly reviewing economic theory and environmental legislation, we hope to help
provide a better understanding of the compensation process and the economics of publicly
owned marine resources in the U.S. and to integrate the economics and law of natural

resources valuation into a single comprehensive package in Korea.



