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Evaluating the Economic Damages to Anglers of the Marine
Recreational Charter due to the Herbei Spirit Vessel Oil Spill
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College of Fisheries Science, Department of Marine Business and Economics
Pukyong National University, Busan 608-737, Korea

Abstract : This paper aims to evaluate the indirect economic damages to anglers of the marine recreational
charter caused by marine pollution associated with the Herbei Spirit vessel, which spilled 12,547 kl of crude
oil in Taean coastal areas in December 2007. In order to evaluate the indirect cost to anglers of the charter
fishing, consumer surplus for charter fishing is estimated using a Poisson model (PM), a negative binomial
model (NBM), a truncated Poisson model (TPM), and a truncated negative binomial model (TNBM), which
account for the characteristics of count data (non-negative discrete data), for individual travel cost method
(ITCM). Because of over-dispersion problem in PM and TPM, NBM and TNBM are considered to be more
appropriate statistically. All parameters such as income, fishing careers, travel cost and catch that are
estimated are statistically significant and theoretically valid. Based on TNBM results, consumer surplus per
trip and per person was estimated to be 277 thousand won, total consumer surplus per person and per year
about 2.3 million won, and the marginal effect of consumer surplus on % changes in catch rate is about 33
thousand won. The consumer surplus was converted into total indirect economic damages for aggregation
which are evaluated to be 125 billion won, reflecting the number of anglers and damage rate.

Key words : individual travel cost method(ITCM), truncated negative binomial model (TNBM), consumer
surplus for recreational sea fishing, indirect economic damages to anglers, over-dispersion, count data
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Fig. 1. Number of studies and estimates by characteristic types (Vista, 2010)
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Table 1. Benefit comparison for recreational sea fishing by meta analysis

etnotagy Nomber ot studios N T L e ewin M WTP
ITCM 15 38 $38.16 $184.24 $108.10"
RUM 5 29 $53.76 $102.54 $85.99
SP 13 38 $51.68 $129.43 $72.96
ZTCM 3 6 $99.71 $198.19 $114.90
Total 362 111 $52.78 $141.63 $91.56




Damages to Anglers due to the Herbei Spirit Vessel Oil Spill 293

18000 B \/olume(KE) eecees Number of accidents 600
16000 15448
483 500
14000 —*ee. 22
S} e, 385 0
1200 Sos 40
ey 3 B 329
10000 « gentt it v 5
T . 287 oo,
265 8 257 553 300
8000 — e Tt
6000 200
4000
100

1451 1430
2
000 569 630 g 334

Volume

Year

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

436 117 01 369 419
- —_ | - - 0

Number of
accidents

Fig. 2. Volumes of oil spill and the number of oil spill accidents in Korea
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Table 2. Amount claimed and compensation due to oil spill of Herbei Spirit vessel

Ttems Number of claims Am().lll.lt claimed Number of Compen.sa.tion by IOPCF
(billion won) assessment (billion won)
Total 28,970 2,775 28,941 177
Tourism areas 10,703 247 10,701 32
Oil spill response cost 304 393 282 97
Captured fisheries 1,258 999 1,258 20
Aquaculture 9,641 606 9,641 25
Others 7,064 530 7,059 2
Table 3. A comparison of Herbei Spirit and other large oil spill accidents
. . . Amount of oil spill Claims/assess.ment/
Accidents Accident date Location (1,000 tons) cor'n[.)ensatlon
(billion won)
Sea Prince 1995.07 Korea 5 106/50/50
Nahodka 1997.01 Japan 6 370/270/270
Erika 1999.12 France 20 586/195/195
Prestige 2002.11 Spain 63 1,701/548/181
Herbei Spirit 2007.12 Korea 11 2,571/176/162
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model)©] A3Z(Brown et al. 1983; Loomis et al. 2009),
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Fol5R 3] (Poisson Model: PM)
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El2X F4Holof & vA|9] BE vkt A5 H
g Fgo=n A-3 BEE fl8 a7HE A9 ¥
ol A1 4 ek

Eolg BEE 544 Ol T /g e,
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A (1) 2.

E( Yz|Xl) =Ntlta,

var(Y|X;) = A(1 +O{'i+ai}\'i+a?7\‘i) (11)
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Table 4. Summary of statistics for variables

7MEERE ] PMZ NBM 28]l FEFZE9x19] B
AS 98 ddE JREERES TPM% TNBMS 4
g3ttt shebulEl o] FAH O R 954 (Maximum
Likelihood Estimation)S ARE-3kaL, AE-FATe] AFE vf
o2 SH|AJ A ZA ] FoiAle] 119 13T 73414
7HA, 119 AZF SAAA 7HA] 2 o] &2 Wl &
FTAAA 719 Wsls A5 oz FA ¢ ITCME]

Of

REE 0, =ATC;FCyl,Cpe;) 2 AR, W4
Sol tj@ Az o)5e] QoFEA R T Table 49}
71—1’4.

=3

=

M2 AP g R (Eokd o

ANE AHEH PMe| A4 BE WSl 1%%] fo
A BAAHCE oAl RAoR e AR
NBM®] 54243}, Alpha 9] 1%2] Fo]5FAM 9]
2 Ao & Yehd PMellE Fatxd o] EATS &
T Atk wEbd PME] BE SYHHTEC] F93 AL
2 Yehd 2o e wE EFeaEe] #4ad
7He o2 feldol 77t WA g Zlo|th(Table 5).
4, PM 2 NBM9| BE WH57E o800 tis] 10%
FrolaEatl A foldt TS viAlE AoE EAHAS
, CATCH, INCOME, CAREERE %(+)2] H52 714
o, D-COSTE &(-)¢] #3E 7IAE Ao & Yehytt).
oj¢} 2 A= Higt frolHAlE T3 oEF B &5
o] Z71e 739, AAgH]&o] g 739 HESIFTF BobA]
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ofy

9 ol gn)el 74
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Variables Mean gz}l;:;:;g Definition of variables
o COUNT 8.2 9.8 Dependent variable: fishing frequencies in Taean coast for
1 year
FCy CATCH 12.7 8.9 Daily catch (unit: kg)
I; INCOME 329.7 138.5 Monthly income (unit: ten thousand won)
C; CAREER 8.6 7.8 Fishing careers (unit: year)
TC; D-COST 198,426.1 72,772.6 Travel cost+opportunity cost for travel time (unit: won/day)
Table S. Estimates using count data models
Variables PM NEM
Coefficient  Standard error P-value Coefficient  Standard error P-value
Constant 1.800228 0.0668437 0.000 1.841992 0.1546631 0.000
CATCH 0.023741 0.0022801 0.000 0.0144294 0.0063406 0.023
INCOME 0.00001111 0.0001611 0.000 0.00000883 0.0004497 0.050
CAREER 0.028315 0.0024003 0.000 0.0373606 0.0083904 0.000
D-COST -00000035 0.0000003 0.000 -0.0000031 0.0000008 0.000
Alpha 0.6839792 0.0608717 0.000
Log likelihood -1654.0313 -988.60516
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Table 6. Estimates using truncated count data models

Variables AL TNBM
Coefficient  Standard error P-value Coefficient  Standard error P-value

Constant 1.797674 .0672391 0.000 1.599358 2075168 0.000
CATCH .0238843 .0022885 0.000 .0143557 .0084812 0.091
INCOME .000011204 .0001618 0.000 .000010146 .0006056 0.094
CAREER .0284647 .002408 0.000 .0474355 .0118844 0.000
D-COST -0.000003 0.0000003 0.000 -0.000003 0.0000010 0.000

Alpha 1.327492 0.2200133 0.000

Log likelihood -1653.0751 -950.46535
ol A F g nhel gro] AFE-HAIEC] B Ao - o7IA LE Hat FolHASE, B @79 27

oA Y-S FeteE FEFZHE A AT $l5ld]
Hlfol Al 4] AbEA o] nHg = e At
H 7t o] Ago] ettt A T 23] ¥
7} o|Flof| o]2H o7 B3] F&HSe W] dAHA
o] &A= A AAT ARlojmz

23] g2 wEA] o]Fojxo} sttt TNBMe| SHH
I 5 25(INCOME) ¥ ] ZHCATCH) 10%2] #2
oA FrelFo)a YA Ma= 1% FolesolA &
oJg Aoz Yeh} BE SHHFES Fo]3l4ol Jg
< 7FItK(Table 6).

o
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A A1) 7
Hellerstein and Mendelsohn (1993)2 71kxlge] 23
S RHE FHE FoFHNORRY LHAY A, F AA

A M8 2T 5 e PEe 2s0n, $eud

o] Z:B]2FY) & (CS=Consumer Surplus)i= Th 2] (12)&
Eoted F8E + Uth
EWlx) 7,

(y| ) (12)
By “Pp

=

E(CS) =

Table 7. Economic value of recreational sea fishing

Zolet. mebA 18] frol AT 2ul Yol T3]
1/-,= vepd 5= ok Az o] 71X &7 ¢f w3t
wE AR/ Wt 5, aeleels] ek X%
U@ Aol TE frolAl A5(nel WakE
(GE(y)/og;ye 91 2 (120l thdated +3 5= Qith. =,
AE(CS) & ©Fell 2] (13)2 2] vebd & 9l

a(Cs)  2E0, .
B,
71X, OE(y;)/0q, & EoFEEF T oYy THH
Zo) Wi Z, 1,=Elyjql =" o122 0E(v)0q,E
AB eIt
Table 79| YERS vl9} 7o) 47) 7ol s AA|
712 9] FAHAANE AHEE o]2H0] _f_ AL o1

EAR AR 7M1 AAe AR T 5 g
TNBMoIA 1Y frolWA] A2 7Hx= 277,7789, o1&
£ lkgo Wzl W& folwA e TAAZ7HX] ] Wt
= 32,6999 08 HAFEL}

Table 8% o] ITCMS ©]-&-3to] fowAle] A4 7}
A E A3 AYPAF(E 5 2008; A 5 2012) 242 A

(Unit: won)
Items PM NBM TPM TNBM
CS per trip & per person 285,714 322,581 285,714 277,778
CS per person & per year 2,342,857 2,645,161 2,342,857 2,277,778
Marginal CS to % changes in catch rate 55,622 38,168 55,958 32,699

Table 8. A comparison of benefits for recreational sea fishing

(Unit: thousand won)

Items This estimates Seo et al. (2012) Pyo et al. (2008)
CS per trip & per person 278 145 206
CS per person & per year 2,277 2,514 3,820
Marginal CS to % changes in catch rate 33 180.9 182
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Table 9. Anglers of sea recreational charter fishing in Chungnam Province

Year 2004 2005 2006

2007

2008 2009 2010 2011 2012 2013

No. anglers

(unit: thousand) 451 388 648 381

329 390 426 394 546 568

Source: internal data of Chungnam Province
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